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Executive Summary
This is the Land Conservancy for Kingston, Frontenac, Lennox and Addington & , ! 4 O
Natural Heritage Plan (the Plan), settig a strategy for land acquisition and stewardship
activities in the County of Frontenac, the County of Lennox and Addington, and the rural
part of the City of Kingston.

The Plan presented here provides guidance for identification of core areas and primary
corridors throughout the LG-KFLA study area. The focus is on habitats south of Provincial
Highway 7, as the Land Conservancy works collaboratively with the Mississippi
Madawaska Land Conservancy which is active in the area north of HighwayThe purpose
of the Plan is to guide Land Conservancy habitat protection activities as well as providing
information that may be useful to other conservation partners

The Plancovers an area rich irhabitats and species. The study area includes two
ecoregions, the Limestone Plain and the Canadian Shield. Four watersheds drain this area.
Specialized habitats such as coastal wetlands and forests, alvars, the Frontenac Arch and
the contact zone between the Canadian Shield and the Limestone Plain add to the
biodiversity . Non-governmental Organizations that have interest in protection and
stewardship of the region include the Nature Conservancy of Canada, the Land Between,
and stewardship groups associated with Lennox and Addington Counties, Frontenac
County, and several watersheds, such as the Friends of the Salmon and Napanee Rivers.

Guidance from Environment Canada and the Ontario Ministry of Natural Resources has
been the piincipal reference informing priorities for habitat protection. Size criteria for
identifying core areas was different between the Limestone Plain and the Canadian Shield
because of the differences in the amount of habitat: the Canadian Shield is heawke$ted,
with highly connected wetlands and waterbodies and fewer roads and builip areas. The
Limestone Plain is much more sparsely forested, with habitats more isolated by farmland
and roads. Criteria for core areas included provincially significant @tlands in both areas,
large wetlands, waterbodies, Lake Trout Lakes, and forests (with the size criterion higher
in the Canadian Shield, taking into account the differences in landscape), interior forests
and watercourses. Criteria also included protectélands; as well as habitats within 50m
120 m of these features. Other features were identified that may eventually help inform
priorities within the region: alvars, priority areas identified by NCC and The Land Between,
and coastal habitats. In time, d¢ter sources of information may help refine priorities, such
as additional identification of significant habitats, areas where density of roads is lowest,
and identification of priority areas on a watershed scale.

Criteria were weighted, as when weightingvas not applied, mapping did not discriminate
sufficiently to distinguish priorities. In the Canadian Shield, the highest weighting was
applied to significant wetlands, interior forests, and areas within 100 m of protected lands.
On the Limestone Plainthe highest weighting was applied to significant wetlands and
protected lands.
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The preliminary criteria were presentedat a series of meetings to twentytwo area
organizations, involving 40 individuals that have an interest in conservation within
Kingston, Frontenac, Lennox and AddingtonThe consultation resulted in some largescale
changes: for example, it led to the increase in weighting of Lake Trout Lakes, mapping of
headwater areas and mapping of interior forest criteria and changes to their weigimg.
Many of the organizations were interested in sharing data and potentially identifying ways
to partner in stewardship.

The resulting cumulative scores were divided into three categories based on the standard
deviation around the raster score: LowMedium, and High The final mapping indicated
that priority areas in the Canadian Shield were concentrated in headwater areas:
highlighting connections between Frontenac Provincial Park and Cataraqui Region
Conservation lands. On the Limestone Plain, higriorities were indicated around
provincially significant wetlands; identifying a broad area in a band approximately -3 km
south of the Canadian Shield boundary. On the Canadian Shield, without headwater areas,
a band along the eastern part of the Cadan Shield boundary was highlighted. Additional
studies that may inform priorities in the future were sponsored by KFLA, including a study
on using remote sensing techniques to identify additional features, and a study that looked
at land cover change inthe past and future as a result of climate change.

Ultimately, prioritization for acquisition will be on three levels: areas indicated by the Plan,
areas that best meet the objectives of I-RFLA and its partners, and areas that are at high

risk. Areas d exclusion were identified near built up areas, major roads and quarries that

may be of lower priority for acquisition.
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1.0) 1 OO01T AGAOET 1

This is theLand Conservancyor Kingston, FrontenacLennox and Addington (LEKFLA)Y O
Natural Heritage Plan (the Plan), settin@g strategy for land acquisitionand stewardship
activities in the County of Frontenac, the County of Lennox and Addington, and the rural
part of the Cityof Kingston. The Plan pregnted here provides guidance for identification
of core areas and primary corridors throughout the LEKFLA study area. The focus is on
habitats south of Provincial Highway 7 as the Land Conservancy works collaboratively
with the Mississippi Madawaska Lad Conservancy which is active in the area north of
Highway 7. However, the boundaries of the Plan are influenced by watershed boundaries
of the Cataraqui, QuinteRideau Valley and Mississippi Valley Conservation Authorities.

The purpose of thePlanis to guide Land Conservancyhabitat protection activities as well
as providing information that may be useful to other conservation partnerg

municipalities, conservation authorities, conservation organizationslake associations, and
other groups and individuals concerned with ecosystem health in this part of southeastern
Ontario.

The Plan covers an area rich in biodiversity. The UNESCO designated Frontenac Arch
Biosphere runs through the counties and some of the aréacorporatesO4 EA , AT A

" A O x Aldntivéhere the habitats of the Canadian Shield blend with the habitats of the
Limestone Plain The Nature Conservancy of Canada has a priority protection plan for the
southeastern portion of Frontenac County, with the Algonquin to Adirondack (A2A)
Collaborative working on conservation projects through the A2A corridor.The Nature
Conservancy of Canada is also working to identify, protect, and monitor globally, nationally
and provincially rare alvar and savannah communities in the Limestone Plail.he NCC is
continually adding to this network of conserved lands.Both Frontenac County and Lennox
and Addington County have active stewardship groups.

The Plan identifieskey habitat attributes from available source data and from natural

heritage plans that coverthe Land Conservancy region of focus (LKFLA 2015, pers.

comm.). Itis guidedAU OEA 001 OET AA T &£ /1 OAOET 80 . AOOOAI
(MNRF2010q AT A %l OEOTT1 AT O #AT AAAGO O(1T x - OAE (AA
Canada 2013).The Han was developed in consultation with conservation partners in the

region, to getfeedbackon the selected prioritiesand to strengthen connections with other

organizations with an interest in stewardship and protection of natural heritage.

After compiling and analyzing the available data and maps and considering the areas

AT OAOAA AU 1T OEAO 1T OCAT EUAOEI T 06 AANOEOEOEIT O
several areasascritical for conservation activity to conserve vital habitat
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This document describes the process and the analysis that led to this conclusidrhe Plan
should be regarded as a living document, as it is intended to be fluid within the context of
the availability of additional information, analyses and interests ofufture partnerships.

1.1 Land Conservancy for Kingston, Frontenac, Lennox and
Addington

The mission of the LGKFLAIs Qo preserve natural sites and landscapedin the Ontario
counties of Frontenac and Lennox and Addington, providing vital habitat for the dévse

plant and animal speciesere. The LG+ &, ! 6 0 OACEIT T EO AAOAA 11

whereas in the Natural Heritage Plan watersheds are the basis for analysis, with the focus
area primarily south of Highway 7.

The LCGKFLAIs an allvolunteer, not-for-profit charity established in 2004. It currently
protects eight properties, six owned and two through conservation easement agreements,
conservinga total area of 220 hectares (540 acresggnd providing habitats for 19 species at
risk. To preservethese habitats, most Land Conservancy properties are not open to the
public. They are nature reserves for the purpose of conservatioriThe Land Conservancy
has one public access property, the Depot Creek Nature Reserve, near Bellrock.

To cover the ongang costs of property ownership and conservation easement
managementthe LGKFLAInvests in its Natural Areas Protection Fund, a fund endowed
with the Community Foundation for Kingston& Area. The Fund and stewardship account
generate annual income to @aver property taxes, property insurance, and other expenses
related to property responsibilities.

20! DPPOI AAE

The purpose of a Natural Heritage Plan,and k€&, ' 8 © CiT Al h EO O EAAI

conservation and potential land acquisition or partrership with other groups. 0 AOO 1 £

approach is 1) to identify valuable habitat for conservation and 2) to focus on areas where
other groups are not 'on the ground as much'thus filling in gaps.

The Planidentifies core areaspoth those with provin cially significant natural heritage
features(see below)andthose with other featuresthat provide important functions in the
landscapethough theydo not carry a provincial significance designation

Natural heritage features and areas: meamsatures and areas, including significant
wetlands, significant coastal wetlands, fistabitat, significant woodlands south and easthe
of the Canadian Shield, significant valleylands south and east of the Canadian Shield
significant habitat of endangered sries and threatened species, significant wildlife

their environmental and social values as a legacy of the natural landscapes of an are
(Provincial Policy Statemet 2014)
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The Plan also identifies connections (also called corridors or linkages) between core areas

01 OEAO OEA AT OA AOAAOGGE ~£O1 A GlaweveCconhdations T O A OT
are identified according to existing featureqi.e.rather than, for exampe, identifying areas

of intervening farmed landscapethat could be modified to restore connectiondetween

features): as this is more in keepingwiththe L& &, ! 8 O ADPDPOT AAETh®T AT T OAC
Plan has followed the Provincial Policy Statement and suppiimg materials that guide

which features are considered significant, but goes beyond this to protect features that are

worthy of protection in a regional context.

The Plan focuses on identifying additional areas that are most likely to support high
biodiversity, for instance, areas adjacent to watercourses and wetlands, or lands that
provide critical habitat for some species, such as large interior woodlands

Two types of criteriaserve the purpose of this Plan
1 Those that specify features that should bacluded in the NHP so that it would be a
functioning natural heritage systemin the face of landscape changend
1 Those that add weight to individual patches of land to indicate which patches should
be prioritized for acquisition or stewardship.

The application of the criteria to a Geographic Information System analysis has provided
the foundation that led to the conclusions in this PlanThe criteria and weighting used in
the Plan were developed as preliminary draft (see Appendix 1) and then refied through
consultation, which is described in Section .7

30 300AU#T ODOAR DO

The study area boundary shows the L&FLA focus area for the NHP (Figure 1). The study
area south of Highway 7 is based primarily on the boundaries of Kingston, Frontenac,
Lennox and Addington, but excludes the area where Mississippi Madawaska Land Trust
(MMLT) is active. North of Highway 7 the study area includes the Salmon River watershed
(which is excluded by the MMLT).Figure 1provides an aerial photograph thatshows the
broad differences between the northern and southern parts of thetudy area The

northern part of the study area lies within the Canadian Shield, an area of granite bedrock
The southern part lies within the LimestonePlain, where the bedrock is composa of
limestone. The differences between northern and southern regions also relate to climate
and vegetation. The way vegetation responds to interacting substrate type, climate and
terrain has been classified in Ontario through its delineations of differg Ecoregions
(subdivided into finer classifications of Ecodistricts). Ontario is divided int@ight
Ecoregions (Crins et al2009). Figure 2 shows Ecoregions 5 and 6 straddle the study area
(with sub-divided boundaries representing finer Ecodistricts wthin each Ecoregion)

Differences between the northern and southern parts of the study area are reflected in
differences in climate and vegetation as well as bedrockn Ecoregion 6E, the climate is
mild and moist. The mean annual temperature range 4.9 to 7.8°C, the mean length of the
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growing season is 205 to 230 days, the mean annual precipitation is 759 to 1,087 mm, and
the mean summer rainfall is 198 to 281 mm (Crins et al. 2009)The vegetation is relatively
diverse. Hardwood forests dominated by sugar maple, American beech, white ash, eastern
hemlock, and numerous other species are found where substrates are well developed on
upland sites. Lowlands, including rich floodplain foests, contain green ash, silver maple,
red maple, eastern white cedar, yellow birch, balsam fir, and black ash. Peatlands (some
quite large) occur along the northern edge and in the eastern portion of the ecoregion, and
these contain fens, and rarely bogswith black spruce and tamarack. Some of the best
examples of North American alvar vegetation (a globally, nationally and provincially rare
community) are located in ths ecoregion(Crins et al. 2009)

Contrasting with this is the climate and vegetatio within Ecoregion 5E(as summarized

from Crinset al.2009). The climate is coetemperate and humid. The mean annual

OAI PAOAOOOA OAT CA EO ¢8y O ¢@8co#h AT A OEA 1A
183 to 219 days. Mean annual precipitation rages between 771 and 1,134 mm, and the
mean summer rainfall is between 204 and 304 mmYegetation is characterized by a
mixture of elements from both the south and the north, but Great LakeSt. Lawrence

forest species such as eastern white pine, red pineastern hemlock, and yellow birch are
frequent throughout. Onsiteswith intermediate or somewhatdry soils, sugar maple is a
dominant specieswith other hardwoods such as American beech, wild black cherry,
American basswood, and white ashBoreal spedes such as black spruce, white spruce,
balsam fir, jack pine, and tamarack are more localized and grow omoist or cooler-than-
normal sites. Balsam fir often is found in the understories, or as a lesser component in the
canopies, of many forest stands (@s et al.2009).

AEAOA EO T1TA Ei DI O0OAVeBusDPODABOERE OBIOEOEAEDT AAA
vegetation. The Frontenac Axis is an area of special interest in Ecodistrict-6&

(Westport) asshown in Figure 2. The Frontenac Axis is the onlyea in Ecoregion 6E

where the granitic bedrock of the Canadian Shield extends into southern Ontario (it is

mapped aspart of the Canadian Shield in Figure 1). It is mapped by MNRF as part of

Ecoregion 6E(which is generally dominated by limestone bedrockpbecause it is within the

climatic zone of the southern ecoregion, and local pockets of moderate to low lime loam,

silt and clay are interspersed with areas of shallow soil over the bedrock.

Table 1 provides statistics on the differences between land cewin the Canadian Shield
and on the LimestonePlain within the Plan area. Farming was difficult on the Canadian
Shield because of the close proximity of bedrock to the surface, and the cooler climate, so
less of the land was developed for agriculture. @ming was more prevalent on the
Limestone Plain, and the warmer climate meant that more of this area could be developed
for agriculture, so less of the original forest vegetation remains than in the northl'he
statistics show thatmore than 60% of the north is wooded (including woodlands and
wooded wetlands), whereaswoodlands occupy a much lower percentage in the south.
Wetlands occupyabout the same proportionof the landscape on the Canadian Shieéd
they do in the LimestonePlain, but they aregenerally more isolated within the landscape
Built up areas make up nearly 4% of the land base in the Limestone Plains, and less than
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half a percent in the north. The Canadian Shield is generally a wetlonnected landscape

which offers few barriers to animal and plant dispersal, with large woodlands and

wetlands, while in the south, the landscape is less connected, and animals and plants would

be able to disperse less readilyWith the exception of the City of Kingstonmuch of the
landscapematrix in between patches of habitat in the southern part of the study area

AT 1 OEOOO 1T &£ Oxi1 OEET ¢ 1 AT AOGAADPAOGSGY Aaé bl Al Ah
altered by human activity butmay allow dispersal to some extentHowever,theseworking
landscapes are iterrupted by extensive road networks in the southand to a lesser extent

in the north, which create hazardous conditions for animals that need to disperse to

complete their life cycles.

Table 1. Proportion of woodland, wetland, and human activities: Canadian Shield
and Limestone Plain within the LC -KFLA Plan area

Canadian Shield Limestone Plain
Total Area 225,451 Total Area 205,442
Area Percent Area Percent
Wetlands andWater | ., 227 19% 39,630 20%
Bodies
Woodlands 146,468 65% 64,004 31%
Pits and Quarries 1,623 0.7% 2,200 1.0%
Built-up Areas 417 0.2% 7,829 3.8%
Roadways (length) 4 g, | 0.6 fg PEr 1 2 867 | 1.4 km per ha
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Figure 1. Aerial photograph of the LGKFLA Study Area

October 26, 2017
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Figure 2. Ecoregions and Ecodistricts mapped by MNRF within the Study Area . Note that Ecodistrict 6E -10 (Charleston Lake) is the Frontenac Axis: an area where granitic bedrock extends to Lake
Ontario.
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Criteria for mapping in the second draft of thePlan, and a summary of the changes from the
preliminary criteria as a result of consultation (described in Sectior), are shown in Table
2.

Table 2. List of Criteria used in the Plan: Bold type indicates change due to
consultation

Canadian Shield

Significant Wetland 50m increase to 120m

Wetland >30ha 50m

Wooded Area 60 ha None

Interior forest - top 20% in size None

ANSI+ Candidate ANSIs 100m increase to
120m

Headwater Lake Areas -top 20% in 50m increase to 1km

elevation

LakeTrout Lakes 50m

Protected Lands 100m

Watercourse 50m

Waterbody 50m

Limestone Plain

Significant Wetland 50m increase to 120m

Wetland > 30 ha 50m

Wooded Areaz top 20% in Size None

ANSI+ Candidate ANSIs 100m increase to
120m

Headwater Lake Areas ztop 20% in 50m increase to 1 km

elevation

Lake Trout Lakes 50m

Protected Lands 100m

Watercourse 50m

Waterbody 50m

The most important databaseavailable for completion of the Planwas Land Information
Ontario (LIO), a spatial database that incorporates the information on topographic
mapping. Information on woodlands, wetlands and watercoursesvas initially based on
interpretation of aerial imagery, as in development of topographic map®y cartographers
but many layers have been refined It is based primarily on aerial photographsnd
different layers areupdated at different times, with some more frequently updated than
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others. It includes (dates in brackets are dates when informatin was updated in mapping
within the Plan area, if available)
1 roads, railways and trails(2001-2013)
urban areas (2007)
lakes, rivers, streams and wetland$1998-2016)
wooded areas(2003-2014)
active and inactive quarries (20062014; with active quarries being updated more
recently than inactive quarries)
elevations
official names and boundaries
management and classification information

T
)l
T
T

= =4 =

Some informationis refined through further investigation, which may include ground
truthing, such as boundaries of evaluated wetlands, including Provincially Significant
Wetlands (PSWs)and somewetlands that have been evaluated and found to be nen
provincially significant. Provincially Significant Wetlands are updated relatively
frequently. However, LIO mapping can have inaccuracies at the higher resolution, small
spatial scale.

Mapping criteria focused on inclusion of core features (woodlands and wetlands of
appropriate size and shape, previously identified significant wetlandand other signficant
areag) and linkages (generally associated with watercourses)As discussed iPAppendix 1,
the mapping criteria were different for the Canadian Shield and Limestorielain, to
respond to the differences in landscape context associated with the difsces in
landscape cover.

4.1 Core Areas

4.1.1 Wetlands

Wetlands are habitats forming the interface between aquatic and
terrestrial systems. The ecological, social and economic benefits tha
can be ascribed to wetlands are substantial. They are among the mg
productive and biologically diverse habitats on the plan@iatural
Heritage Reference Manual 2010).

A highpriority has been set on identifying and mappng significant wetlands and other
water-based featuredor this Plan. Throughout the Planarea, wetlands are some of the
most important features in the landscape, aamong other ecosystem servicethey tend to
support adisproportionately high biodiversity (for their size) of flora and faung are
important for connectivity , and have a large nurber of ecological functions As can be seen
in the illustration below, wetlands are often composed of a large number of diverse
communities in a small area, because different plant species thrive in different water
depths, microclimatic conditions sediments, and flows.
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Land Information Ontario
provides apublicly available
source ofwetland mapping.
Finer mapping of wetlands, and

significance,is provided by the
province in the study areausing
the Ontario Wetland Evaluation
System (OWES) for Southern
Region. The evaluation ibased
on their biology (which includes
sizeanddiversity), hydrology,
social valueand special
features. For wetlands that have
been evaluated, these attributes
Gayeracth ' have been determinedhrough

. . ==l (etailed aerialphoto
Figure 3. Google Earth image example of a wetland in interpretation and field surveys.

Frontenac County, showing multiple vegetation However, many wetlands have
communities that foster diversity, and forested not been evaluated bythe
neighbouring upland habitat that provides adjunct Ontario Ministry of Natural
habitat for wetland -dependent wildlife Resources and Forestry

especially those in regions where there is little development; geerally regions where
wetland and forest coverare very high.

Some of these attributes (such alydrology, size, and diversity) can be determined through
GIS analysiswhich in OWES methods is accompanied by aerial photo interpretatiom
addition, same ecological functions can be inferred through GIS. The mapping approach
used by LEGKFLA incorporates all GIS information on wetlands: it includes provincial
mapping of PSWs and evaluated wetlands, as well as mapping in LIO. In general, large
wetlands, which can be determined through GIS analysis, are likely to have more ecological
functions than small wetlands: they will support more diversity of vegetation communities
and therefore more species.

The wetlands mapped for this project are shown in Figres 4 and 5.

The main limitations of mapping wetlands in this study area were:

1 Wetland boundaries are not always evident in aerial photography, particularly in
forested wetlands that can resemble forests very closely. Where wetlands have
been evaluatel with ground-truthing, the boundaries are more accurate.

1 There are four types of wetlandsopen wetlands includemarsh, bog andfen and
closed wetlands are classified as swamp, whether dominated by shrubs or trees
Habitats are different within each wetlnd type. The wetland type can be important
for determining which species are found in the wetland; especially Species at Risk
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g

which are highly specific in their habitat needs For example, Least Bittern,
considered Threatened in Ontario, occurs only inertain marshes dominated by
cattail and other robust emergent plants. Wetland type can be difficult to determine
from aerial photography; for example marsh can be difficult to separate from bog,
and fen. Interspersion (the amount of vegetation in relaton to water) is extremely
important to its function to support breeding waterfowl, but the finer points of
interspersion may not be reflected in mapping Many openwetlands have several
communities visible in aerial photography Thesedetails may not bereflected in

Land Information Ontario mappingthough they should be picked up in wetland
evaluations.

1 Provincially Significant Wetlands are occasionally evaluated through aerial photo
interpretation, with less intensive (or no)ground-truthing. Nonetheless, the
wetlands evaluated through OWES likely have had a higher level of scrutiny than
many unevaluated wetlands. In addition, conservation authorities may undertake
wetland evaluations and aerial interpretation to map wetlands more accurately.

Approachto Mapping and MadificationsThrough Consultation

Provincially Significant Wetlands are mappedas core areas Core areas also includether
wetlands 30 haand larger, assignificance of many wetland has not yet beerevaluated

and, as noted abovdarger wetlands arean important measureof high function. This was

based on the recommendation of Environment Canaga® (I x - OAE ( AAEOAO
(2013) that wetlands over 30 ha be protected The approach to mapping wetlands was not

modified through consultation.
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Wetlands in the Canadian Shield

/] Wetlands Greater Than 30ha

I Provincially Significant Wetland

- Wetland

L---.Ti Study Area (with Can. Shield line)

1:350,000 \ 2
Figure 4. PSWs and Wetlands 30 ha or greater on the Canadian Shield
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Wetlands in the Limestone Plain

N % 7./} Wetlands Greather Than 30ha
A B Provincally Significant Wetland
1:350,000 L___I Limestone Plain Study Area

Figure 5. Wetlands over 30 ha and PSWson the Limestone Plain
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4.1.2 Adjacent Lands to Wetlands
The Plan mapghe 120 m ofupland habitat adjacent towetlands becausat has particular
significance tothe wetlands that form core features within the Plan Adjacent lands have
been defined in theProvincial Policy Statement as
the lands within 120 m of a Provincially Significant
Wetland boundary. This is because amy wetland-
dependent species useaeighbouring uplands as
adjunct habitat where they find, for example nest
would have a negative impact on sites, foraging areassong perche_s and .
OEA FEAAOOPRS. 2010 overwintering habitat. The functional area adjacent
i to a wetland is called the Critical Function Zone.
Though many speciesise habitatmore than 120 m from the edge of a wetland (for example
turtles in search of nesting areas), 120 m captes the upland habitatmost often used by
wetland-dependent species. It also captures the area within which a wetland tends to
fluctuate depending on yearly fluctuations in moisture In addition, 120 m is the area
adjacent to a wetland where therds the highest probability of impacts from surrounding
development: such asmpacts from contaminants, surface runoff, noise, light and excess
heat and drying winds created by pavements and other hard surfaces.

Adjacent lands are defined in the
003 AO OOET OA 1
a specific natural heritage feature
or area where it is likely that
development or site alteration

The PPS policies only partially
protect adjacent lands Development
can (and frequently does) occur
within I ands 120 m from wetlands if
the ecological function of the adjacent
lands has been evaluated and it has
been demonstrated that there will be
no negative impacts on the natural
features or on their ecological
functions. But many of the functions
of adjacert lands are hard to
measure, and studies may overlook
their importance. Environment
Canada (20B) notes that the most
important upland area adjacent to a
wetland in terms of the critical
function zoneis within 50 m. In
practice, as land uses change from
rural to urban, buffers put in place to
protect Provincially Significant
wetlands from developmentextend
approximately 30 m (or less) from
the wetland boundary, often largely based onthe zone within which water quality impacts
are attenuated and on prdection of wetland tree rooting zones Buffers from non-
provincially significant wetlands are frequently less than 30 m.

Figure 6. Google Earth example of an open
wetland in Lennox and Addington County where
forested adjacent uplands provide habitat for
foraging and overwintering frogs that breed in

the wetland
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Approach to Mapping and Modifications Through Consultation

The Plan includes theentire adjacent land boundary (120 m)in its core areas. The Plan
thus prioritizes acquisition of properties with a high level of function adjacent to wetlands.
Acquisition of land within 120 m allows protection of a large portion ofland within the
Critical Function Zone, and focuses on thereawhere the wetland ismost likely to be
affected by developmentshould the land use changeThis approach was modifiedas a
result of communications received duringconsultation from the previous figure of 50 m

4.1.3 Woodlands

Woodland habitats are particularly important environments as they provide habitat for a
high diversity of animal and plant life, as well as being some of the most important areas
for carbon storage and other ecosystem serviceg€nvironment Canada (2013) and the
Ontario Ministry of Natural Resources and Forestry (2010) evaluate the importance of
woodlands based on sizegondition, shape(blocky or round shapes are more functional
than narrow linear shapeg, diversity of communities and speciesand special features
Special features cannclude locally, regionally, and provincially rare speciesas well asso-
called conservativespecies that are dependent on a few, specialized habitatd/oodland
size and shapewhich are discernable through GIS analysisprrelate with many attributes
of significance: diversity ofmicroclimates created by topographic and soil variations, which
foster a high diversity ofvegetation communitiesand species,ncluding conservative
species Thus the Plan usesriteria for including woodlands related to attributes that could
be measured by GIS: particularly their size and configuration

On the Canadian Shield, thevoodland
cover is so high(65 % of the Plan area
on the Canadian Shielgthat woodlands
over 60 ha are includedbut given a
moderate weighting (see Sectiorb for a
discussion of weighting) On the
Limestone Plain, the Plangives
woodlandsthat are the top 20% in size
of the remaining woodlandsthe highest
weighting On the Limestone Plain,he
size of these woodlands range from ~5
to 690 ha, with just 16% of these over 60
ha in size. The mean size of woodland in
the top 20% is ~ 40 ha, but the median
size is only ~15 ha.

Figure 7. Google Earth example of a large, _ _
contiguous woodland and w ooded wetland ~ GIS analysis assessete optimal shape

complex in Lennox and Addington County of woodlandsby measuring ®-caled
that would include large areas of forest O A&l OA O 0:the sheltdrexitaied 6
interior habitat, contrasting with smaller within the depths ofa forest that is
fragmented woodlands to the east and protected by the forest edge.Forest
southeast interior is often moist and sheltered, and
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supports higher numbers of invertebrates that provide preyfor a variety of wildlife. The
Ontario Ministry of Natural Resources and ForestryMNRF 2015) notes that forests with
areas 200 m from the forest edge are candidatgnificant wildlife habitat, and this
provided the focus for the mappingFigure 7).

One of the most recent findings in research related to landscape ecology is that the number
and typeof species that inhabit woodlands is influenced as much by their surroundings as
by their size and shapelIn largely wooded areas like the Canadian Shieldvoodland size

and shape are less importantWoodland sizeand shape arehighly significant in the
Limestone Plain where forest cover is less than approximately 60%. In areas where forest
cover is greater than 60%, the size and shape of individual woaid patches is less
important. Percentage of forest on the Canadian Shieldthin the Plan areais slightly

more than 60% (65%) soonly woodlands larger than 60 ha, whiclwere adjacent toa
waterbody or watercourse,were included to give additional weightas a criterion in order

to identify core areas to include in the NHP

Approach to Mapping and Madifications hrough Consultation
Figures8 and9 provide an illustration of woodlandsincluded in the mapping These
include:
1 Woodlands on the Canadian Shiglthat are greater than 60 ha in sizegnd within 60
m of a waterbodyor watercourse
1 Woodlands with the top 20% of forest interior (200 m from the forest edge)in the
Canadian Shield
1 The top 20% in size of woodlands in the LimestonBlain

Forest interior areas were includedas a result oicomments received duringconsultation.
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Figure 8. Forests over 60 ha, forest interior areas, and water bodies on the Canadian Shield
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Wooded Areas in the Limestone Plain

" Waterbody

A ; I Wooded Area - Top 10%
L d 10K ~ Wooded Area - Top 20%
1:350,000 [__l Limestone Plain Study Area

Figure 9. Forests in the top 10% and 20% in size, showing adjacent waterbodies, on the Limestone Plain
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4.1.4 Life Science and Earth Science Areas of Natural and Scientific

Interest (ANSIS)

Areas of natural and scientific
interest (ANSI): means areas of
land and water containing
natural landscapes or features
that have been identified as
having life sciencer earth
science values related to
protection, scientific study or
education. (PPS, 2015)

The Ontario Ministry of Natural Resources and
Forestry selectsLife ScienceANSIsOT  OAPBA OAT O O
bestoof each representative landformy vegetation
units within each Ecodistrictin Ontario (Ecodistricts
in Ontario are illustrated in Figure2: the study area
contains portions of Ecodistricts6E-8, 9, 11,15, and
18, and 5E11). They select thesareas through a
gap analysis for each Ecodistrict that indicates
through satellite imagery,the landform/vegetation
units within the Ecodistrict, and whether there ae
landform/vegetation units that do not occur in

protected areas andare therefore consideredunder-represented. The best areas of
representation are then selectedhrough more detailed invegtigations on the basis of size,
condition, diversity, ecological functions and special featuresThese ANSIs are shown in

Figure 10.

The Natural Heritage Plan identifies ANSIs as core features. ANSIs are protected to a large
extent by the Provincial Policy Steement, which does not permit development in a

significant ANSI unless it has been demonstrated that there will be no negative impacts on
the feature or its ecological functions, but some portions of ANSIs can be developed under
this criterion. The importance of land adjacent to ANSIs is also considered in the Natural
Heritage Plan. For example development is not permitted on adjacent lands (defined by
the Natural Heritage Reference Manual (2010) as lands within 120 m of an ANSI boundary)
unless the ecolgical function has been evaluated and it is demonstrated that there will be
no negative impacts on the feature or its ecological functions.

Approach to Mapping and Modifications Through Consultation

1 The Plan includes all provincially significant Life Science and Earth Science ANSIs as

core areas.

1 The Plan also includes Candidate provincially significant Life Science and Earth
Science features as the ANSI program has received a lower priority in retgears.

1 The Plan includes a 50 m buffer adjacent to Earth Science and Life Science ANSISs.
The Natural Heritage Reference Manual (2010) stipulates that a 120 m Adjacent
Lands boundary should be investigated adjacent to Life Science ANSISs if
development is proposed as this is the area within which development is most likely
to affect the feature; a 50 m buffer will be most likely to include any features that are
present within the ANSI. The NHRM advises that a 50 m Adjacent Lands boundary
should be investgated adjacent to Earth Science ANSIs should development be

proposed within this area.
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Figure 10 Provincially significant and Candidate ANSIs in the LGKFLA study area.
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On the basis of the comments received during consultation, Candidate Life Science and

Earth Science ANSIs were also added to the core area of the Plan. Candidate ANSIs are

those for which preliminary gap analysis has been undertaken and the evaluation (which

includes groundtruthing) has been conducted, but where the evaluation has not been

reviewed by MNRF. The review might ultimately conclude that the candidate ANSI is not

OOEAO MAD®O OEA OOCAAITT A AARAOOO6Kh AT A x1 O1I A OEOO |
Regionally significant ANSI than a provincially significant ANSI, but the inclusion of

regionally significant ANSIs within the Plan is valuable in protecting important features

specific to the Plan area. Figure 10 shows the provincially significant and candidate Life

Science and Earth Science ANSIs mapped within the study area.

4.1.5 Headwater Lake Areas

The Ontario Headwaters Institute(2017) defines headwater areas as surface drainage
features, including ephemeral and intermittent streams; groundwater recharge areas and
aquifers; areas of groundwater discharge and upwelling; vernal pools, sprifgd ponds,
and off-line wetlands; and first andsecondorder streams (i.e. streams with no tributaries
or streams that result from convergence of two first order streams, respectively).

Headwater areas serve important functions (Ontario Headwaters Institute 2017). For
example, headwaters and theicatchment areas, the area drained by small streams:
1 Comprise the majority of both the total surface area and stream length in most
watercourses;
Contribute the majority of flow to most watercourses;
Help regulate that flowz through natural cover, soil type, and surface geology to
both surface and groundwater, thereby reducing both flooding and erosion;
1 Furnish key habitat types for the breeding, feeding, and sheltering of upstream
species, thereby harbouring a large portion and in many ways the base of a
x AOAOOEAAGO AEIT AEOGAOOGEOUN AT An
T . OOOOO0OA Al x1 OOOAAI AAT OUOGOATI 6 AU BOT OEAET C
nutrients, organic material, and sediment.

1
1

In addition:

1 Headwater streamsand catchments are as important to terrestrial insects, a key

element d the food chain, as they are to aquatic species;

1 Forest cover in headwater areas and along small streams protects local water, and
their biodiversity, from thermal heating;
Headwaters may be sensitive to small volumes of pollutants; and,
Headwater areas nay become both less resilient and increasingly important to
watershed integrity in a changing climate.

= =4

Headwater areas are of particular interest to LA&KFLA because they are important to many
of the functions in downstream lakes, streams and wetlands. Heéwater areas have not
previously been mappedn the Plan area and there are no reliable computer techniques
for deriving boundaries for headwater areas.For this reason,contour mapping was used to
identify the highest elevations to give a general locetn for headwaters. The top 20% in
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elevation of waterbodies within each watershed was used as an approximation of high
density of headwater streams, wetlands and pondgs-igure 11 and 12show the headwater
areas that were included as core areas in théaradian Shield and Limestone Plain
respectively.

Approach to Mapping and Modifications Through Consultation

Headwater lakes were included conceptually in the first draft of the Plan, but were not
mapped. Through consultation, techniques for determiningdadwater areas were further
investigated, and mapped with a 1 km buffer.
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Headwaters in the Canadian Shield

- Headwaters
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i | study Area (with Can. Shield line)
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Figure 11. Headwater Lake areas on the Canadian Shield
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: Headwaters in the Limestone Plain

A : Headwaters

10 5 0 10 KM [ Protected Lands

950,000 [l Limestone Plain Study Area

Figure 12. Headwater Lake areas on the Limestone Plain
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4.1.6 Lake Trout Lakes

The Lake Trout is the only major, indigenous sport fish species in Ontario that is adapted to
oligotrophic lakes (i.e. lakes with low levels of nutrients, high dissolved oxygen levels, and

typically deep areas with very cold water)MNRF 201%). Lake Trout lakes are rare

(MNRF201%)./ TT U AAT 60 TTA DPAOAAT O T &£ /1 OAOET 80 1 A
represents 2025% of all Lake Trout lakes in the world.In the LC Plan area, all but two of

OEA 1 AEAOG AOA AT 1 OEAAOAA Onhak@f) QuppordLake Areud 4 OT OO
or have the capacity to be restored to support lake trout). Two lakes afe] T OEAAOAA ODPO
gow-OAEAG 1 AEAO OEAO AOA OOI1 AEAdmahot el OEAA A
originally supported Lake Trout The Frontenac County Official Plan lists 33 Lake Trout

lakes with only 8 notyet-at-capacity. There are 8 Lake Trout kes in Lennox and

Addington County. Lake Trout lakes (which are confined almost entirely to the Canadian

Shield) are shown in Figurel3.

Lakes that support Lake Troutare indicative of an unusual microclimate, as they are cold
and deep.Lake Trout lakeswere included in the NHS for theirrare quality as coldwater
fish habitat and for their potential to contribute to unusual, cold microclimatic conditions.

Approach to Mapping and Modifications Through Consultation

The Plan includedLake Trout lakesin the original NHP, but increased their weightingon
the basis oftcommentsreceived through consultation. Lake Troutlakes weremappedas
core areas in thePlan.
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Figure 13. LakeTrout Lakes on the Canadian Shield
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4.1.7 Protected Areas

Protected areas were included as core areas in the mappifigigure 14). As they are part of
OEA OAAOGAS 1 A &BIAAII coAtiu b Builddi #ndconnéct in the
landscape. The LIO database includes areas under conservation easements or ownership of
the province (provincial parks and nature reserves), conservatio authorities

(conservation areas) and other land trusts. Since these lands were likely (though not
always) purchased for their value as conservation lands, and since the intention is to
preserve them as natural heritage features in the long term, they we considered

important building blocks for the Plan.

Approach to Mapping and Modifications Tirough Consultation

Protected lands are shown in Figure 13. They include the provincial parks and lands

I xTAA AU T AT A O0000OOOHh AT 1ndayOandtkelldnds Avdéiby OE OE A
the Nature Conservancy of Canada. They were not weighted, as they are already protected.
However, the 100 m buffer to the protected area boundary is weighted as this area is

considered important to the functions of prote¢ed areas and is the area within which

surrounding development is most likely to affect the feature.
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Figure 14. Protected areas within the LGKFLA study area
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4.2 Linkages

There is an extensive discussion of the science behind the need ¢onnectivity in the
Natural Heritage Reference Manual (2010). Ideallgonnections between patches of
habitat should be designed specifically to meet the dispersal requirements of the species
within core areas, and wide enough to provide linkage through inhospitable urban
landscapes.However, when dealing with the limitations of available data, the most
effective strategy is to map prospective linkages along watercourses. On the Canadian
Shield, theextensive wetlands, watercourses and forests within théandscapeafford
connectivity at a broad scale. Locaonnectionsmay be important but they cannot be
discerned using the sources available.

4.2.1 Watercourses

Watercourses(Figure 15,16 and 17) provide the most continuousconnectionsavailable,
particularly within the southern part of the study area.Watercourses with wider riparian
corridors are of more value than narrow riparian corridors. Environment Canada
recommends a minimum of 30 metres of naturally vegetated habitat on both sides of
streams based on their literature review.

Figure 15. Google Earth imagefrom Lennox & Addington County as an example of
the importance of watercourses for connecting patches of habitat in fragmented
landscapes
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Figure 16. Watercourses and Waterbodies on the Canadian Shield
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Figure 17. Watercourses and Waterbodies on the Limestone Pla in
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http://ontarioheadwaters.ca/what-are-headwaters/
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