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_ SUMNMARY :

The Sifton Bog is unique from many perspectives. This 53
hectare provincially-significant wetiand complex, located
in the City of London, consists of bog and fen vegetation
communities surrounded by deciduous-conifer swamp,
upland deciduous forest, and a variety of anthropogemc
vegetation communities,

This study was undertaken co-operatively by government
agencies and private sector interests to determine how the
sitc has responded to cultural impacts since European
settlement, and determine how it might react to future ones.
More specifically, this report provides an historical and
contemporary context for future site-specific impact

assessmentsthat will be required by municipal and provincial |
regulatory agencies for any individual proposals involving .

urban intensification, and attendant landform alterations,
in the vicinity of the Bog’s hydrological catchment.

Hydrogeological, water chemistryand lifescience specialists
studied the Bog between 1990 and 1992, Theirfindings are
briefly summarized in this report; the complete work of each
specialist is bound in individual reports,

The study was prepared in consuitation with a Technical
Committee composed of institutional and community
stakeholders. Two public forums were held during the study
to share information with thebroader community in the City
of London that is passionately interested in the site and its
future.

The Sifion Bog has been exposed to many deleterious
impactsfrom the time of European seftlement. Ithasproven
resilient, however, and this resiliency gives rise to a sense

i of optimism regarding the Bog’s ability to sustain its

wetland ecosystemsin thefuture. Thisoptimismistempered

. by the fact that despite all of the site-related knowledge that

has been gained during the last 40 years, very little is
understood about the specific ecosystem inter-relationships
that are governing the Bog.

This acknowledgement does not imply that all decisions
relating to the managementoflands withia the hydrological
catchment of the Bog and along its perimeter should be
postponed. In many respects, the focus on all that is not
understood about this site clarifies the understanding that
hasbeenobtained. Withinthiscontext, certaindecisionsare
possible,

Resource-related recommendationsare provided in Section

Four of this repori. These provide direction for the
management of the Bog's hydrogeological, hydrological,
biological and recreational resources in the future. In

-addition, therecommendations provide specific information

relating to the capability of specific perimeter properties to
support futureurban land use in amanner that is compatible
with the wetland functions of the Bog.

The ability of Planning Units PR 2.2 and PR 4.2 (Figure 10)
to. support urban use is restricted by their geological
characteristics. The ability of Planning Unit PR 4.3 to
support urbanuse in a manner compatible with the wetland
functionsofthe Bog s restricted by its proximitytothe Class
2 wetland in Planning Unit PR 5.

Vegetation communities in Planning Units PR 2.1, PR 5
and PR 6 should be left in their biologically-evolving
condition,

‘The extent of land assembly for the Natural Area in

Planning Unit PR 2.2 that is required to protect the wetland
ecosystems of the Bog should be determined in a future
proposal-specificassessment. Thisassessmentwill recognize
the presence of Crataegus dodgei, a nationally and
provincially rare plant species on adjacent land in Planning
Unit PR 2.1,

The alieration of Planning Units PR 2.3, PR 3 and PR 4.1
to regulated urban uses might be achieved in a mannerthat
would not alter the wetland functions of this regionally
significant bog ecosystem. This statement assumes that
specific site plans reviewed by regulatory agencies in the
future address the concerns relating to hydrological and
ecological functionand contaminant levelsidentified in this
report, and that these site plans satisfy the concerns of those
regulatory agencies within the permitting process.




' 1.0 INTRODUCTION

1.1 LANDSCAPE CHARACTER

The Sifton Bog is actually much more than a bog; it’s an |

intricate mosaic of land and water-oriented vegetation
communities. The surface catchment that drains into the
Sifton Bog includes:

- Peatlands, including bog and fen communitics ‘

- Wetlands, including peatlands, marsh and swamp
comrmumities

- Upland forests, ranging from early successional
communities to mature upland hardwood sites

- Previously disturbed vegetation communities, including
a gravel pit and abandoned agricultural fields

- Anthropogenic (human-influenced) vegetation
communities, including agricultural fields and
maintained lawns,

Sifton Bog is one of the most southerly peatiands in Ontario
(Figure 1a). It hasbeen designated as a Class 2 wetland by
the provincial Ministry of Natural Resources, and is one of
five “Significant Natural Areas” identified in the City of
London Official Plan (Figure 1b).

Property west of the study area (defined in Section 1.3) was
subdivided for low density. residential use in the 196(’s,
Land scuth of the Bog is being developed for low and
medium density residential use at the present time. The
northern limit of the Sifton Bog isbordered mostly by single
family homes thatfront onto Oxford Street, one of London’s
primary arterial roads. Several properties east of the site,
presently inagricultural use, maybe urbanized in the future.

The site’s aquatic and terrestrial ecosystem have been

altered by various management practices during the past
175 years;

- Upland Forest Cutting 1820-1860
- Agricultural Land Development 1840-1880
- Kirk Drain Installation 1905-1910
- Peat Extraction 1910-1930
- Wetland Forest Cutting

Black Spruce Removal 1930's

Glossy Buckthorn Removal 1939-1945
- Municipal Road Development 1940°s-1960"s
- Adjacent Residential Development  1950°s-1990°s
- Aggregate Extraction 1950°s+
- Perimeter Parking Lot Construction 1960°s
- Trail and Boardwalk Development  1960’s-1980°s
- Kirk Drain Connection 1986

1991

- Kirk Drain Capping

1.2 STUDY RATIONALE

Several factors precipitated this study:

In 1980, the Upper Thames River Conservation Authority
and the City of London prepared a proposal to the Province
of Ontario regarding theestablishment ofthe Sifton Botanical
Bog Conservation Area. Thisproposal was never submitied
to the province.

InNovember 1989, the City of London Planning Committee
rejected several applications for high-density residential
development on three parcels adjacent to the boundary of
lands in public ownership. The municipality (and several
other agencies) realized that there were certain concerns
relating to the impact of future development on the site’s
earth science and life science features that should be
satisfied prior to the consideration of future applications for
urban land use on properties within the surface catchment
of the Bog.

By 1990 there was a general consensus in both the public
and private sectors that impact assessments concerning
future land use changes around the Bog would be more
meaningful if they were placed within the context of the
impact that human use, prior management practices, and
biological development have had on the site during the last
175 years.

1.3 STUDY AREA

The physical boundaries of this study are defined by three
parameters:

- The hydrological catchment of the Bog

- Its hydrogeological catchment

- Thelegal description of public and private landsadjacent
to the centre of the Bog

The hydrological (surface) catchment of the study area is
defined by the watershed divide surrounding the undrained

 depressionknown asRedmond’s Pond (Figure4). Thisarea

occupies 44 hectares.

The hydrogeological (subsurface) catchment is generally

known to extend beyond the north and east limits of the

hydrological catchment. Itsspecificextentesxtent, however,
has never been quantified.

At the present time 29.5 ha defined by five legal titles are in
public ownership (Figure 2). Of this property, Class 2
wetland covers 21.70 ha (Figure 7).




Three private sector properties within the hydrological
catchment abut the legal boundary of publicland within the
study area. (Figure 2). These are:

- PR 2 (15.88 ha; approximately 2.70 ha in Class 2
wetland)

- PR4(1.62ha)

- PR5(1.62 ha; approximately0.55 hain Class 2 wetland)

Two additional private sector properties beyond the
hydrological catchment were included in the study area,
These are: ’

- PR3 (0.37 ha)
- Apartof PR6 (2.2 ha)

These two properties are potentially developable for urban
purposes. PR 3 is immediately adjacent to a steep slope
within the study area; a part of PR 6 is located between two
separated public propertieswithin the study area. These two
units were included so that an adequate assessment of the
earth and life science resources within the study area could
be undertaken.

1.4 TERMS OF REFERENCE

A detailed 17 point Terms of Reference was prepared in
January, 1990. (Appendix A)
This report will:

- Describe the site’s hydrogeological, hydrological and
biological systems

- Determine how these systems function

- Assess the impact of prior management practices

- Assess the impact of fiture management practices

-~ Identify long-term monitoring required for adequate
resource management

Thisstidy does not address the specific impact on the Sifion
Bog of development proposals that may be generated by the
private sector in the future. It does, however, provide a
context for subsequent evaluations (which will be the
responsibility of proponents and their consultants), and
defines areas of consideration that should be addressed
within these evaluations.

1.5 PROCESS

Institutional stakeholders have been meeting on a regular
basis since 1990 to monitor the background studies that
were commissioned as part of this project. The institutional
stakeholders include:

Project Managers

- Upper Thames River Conservation Authority
Project Sponsors

- London Public Utilities Commission

- Upper Thames River Conservation Authority
- Private Sector Landowners
- McHwraith Field Naturalists (Life Science
coniponent)
Technical Committee
~  Representatives from above organizations
- City of London Planning Department
- Ministry of Natural Resources
~  Ministry of the Environment

A public meeting was held in December 1991, The project
manager (with the assistance of technical consultants),
reviewed the biological, hydrogeological and hydrological
factors that could influence future management strategies
with individual stakeholders.

Continued contact with these stakeholders following
December’s megtingled tothe realization thatmore dialogue
wasneededsothattheimplicationsoflong-term management
strategies for the study area would be fully understood by all
of the people concerned with the future of the Bog and the
properties within its surface catchment. Asaresult, anopen
house to review the technical findings of this study with
individual stakeholders was held in June, 1992."

1.6 APPLICATIONS

The Sifion Bog Integrated Resource Assessment will be
used as a background documesnt in a wide range of land
planning processes, These include:

Municipal Land Use Planning
- Official Plan & Amendments
- Zoning Bylaws & Amendments
- Development Agreements
Provincial Resource Planning
- Wetland evaluations
- Conservation Authority fill line regulations
- Ministry of Natural Resources municipal plan input
regarding wetlands _
- Ministry of the Environment municipal plan input
regarding water quality and quantity management
Site Management Planning
- Vegetation managemeryt for floral and faunal
objectives
- Site management for resources protection and
cnhanced recreational opporiunities

The City of London Planning Department indicates that
following internal review, the study will be forwarded tothe
City Planning Comunittes as an information item, and
utilized as a background document in the asscssment of
applications for plans of subdivision, Official Plan
amendments and Zoning By-law amendments on lands
adjacent 1o the Bog.




Several properties within the hydrological catchment of the
Bog, adjacent to the eastern boundary of lands in public
ownership, are presently designated for “Multi-family high
density residential” use in the City of London Official Plan.
The owner of Planning Unit PR 2 has appealed the “Urban

Reserve” zoning by-law designation proposed by the City to
the OntaricMunicipal Board. Itis anticipated that a hearing
on the proposed zoning by-law will be held during the 1993
Spring season.

2.0 RESOURCE INVENTORIES

Three background studies were comumissioned as part of the
integrated resource assessment;

- Hydrogeological Evaluation, by consultant Golders
Associates Limited

- Life Science Inventory by, consultant David McLeod

- Water Chemistry Report, by the Upper Thames River
Conservation Authority, with laboratory support from
the Ministry of the Environment

Edited excerpts from these technical documents appear in
the following text for the reader’s convenience, They are
relevant to the content of this report, however, only within
the context of a primary source review by the reader.

2.1 HYDROGEOLOGY

2.1.1 METHODS

In the initial stage of the study, existing data, maps and
reports refevant to the hydrogeological catchment of the
Bog were compiled and reviewed.

A borehole drilling program was carried out in August,
1991 during which time a total of eleven boreholes were
drilled at six locations. At each drilling location, with the
exception of one borehole, a groundwater monitoring well
wasinstalled in one borehole and a piezometer was installed
in an adjacent deeper borehole. Figure 4)

Water levels in the monitoring wells and piezometers were
measured at approximately monthly intervals from
September 1990 to August 1991, Surface water elevations
were monitored in Redmond’s Pond, located near the centre
of the bog. Groundwater levels were also monitored in a
shallow private well located southwest of the bog.

In December 1990, the project manager requested that the
flow ratein the Kirk Drain be monitored as part of this study.
The Kirk Drain is a clay tile drain running southwest from
the bog and was reportedly constructed in the early 1900°s
in an attempt to drain the bog. In 1986, this drain was
intercepted during the construction of the Riverside West

 subdivision, located north of Riverside Drive and east of
Sanatorium Road, and was connected into the municipal
storm sewer.

2.1.2 DISCUSSION

The Bog is situated in a kettle depression in a deitaicdeposit
of sands and gravels. Underlying the sands are silty and
sandy glacial tills of a moraine formation which outcrops
northwest of the bog. (Golders Associates, 1991)

The immediate area of the Bog hasbeen drilled extensively
for water wells, particularly to the southeast. Records for
these water wells indicate that the glacial overburden
extends to bedrock at a depth of approximately 45 to 60
metres.

Based on the results of a field drilling programme carried
outin 1978, GartnerLee (1979) determined that the organic
soils of the Bog extended to a maximum depth of
approximately 10 metres, thinning towards the perimeter.
These organics were found to be underlain by a stratum of
fine tomedium sand which was considered to be continuous
with a stratum of surficial sands and gravels on the property
immediately south of the Bog. These sands and gravels
were, in turn, underlain by silty sand till at a depth ranging
from 9 to 14 metres below the existing ground surface.

Ina field drilling programme carried outin 1980, inan area
generally southeast of the Bog, Golder Associates reported
soil conditions encountered in the boreholes to be highly
complexbut consisting generally of Iayers of sand and sand
and gravel overlying a stratum of silty clay till.

The subsurface conditions encountered in the contemporary
study are considered to be similar to those encountered in
previous studies of the Sifton Bog, although the greater
depth to which sand was encountered in boreholes located
generally northeast and east of the bog was somewhat
unexpected. The downward vertical hydraulic gradients
encountered in the monitoring wells indicate that the area
isagroundwater recharge zone, consistent with the findings
of previousstudies. Horizontal hydraulic gradientsindicate
that groundwater flow is radially outward from the centre of
the bog, however, while the Gartner Lee report of 1979
indicated groundwater flow was generally to the south and
southwest across the bog.

Thesetwodiffering resultsare not irreconcilable. Regionally,
groundwater flow in this area is considered generally lobe




in a southerly direction, towards the Thames River, The
Sifton Bog watershed is a very Jarge catchment area with
groundwater outflow as its primary outlet. Asa result, itis
reasonable to assume that a slight groundwater mound
could develop beneath the bog causing groundwater to flow
radially outward from thislocation. Beyond the limitsof the
bog, it is expected that groundwater would turn and flow
south, in the direction of regional groundwater flow.

Given the very small horizontal hydraulic gradients in the
bog, it is not unreasonable to assume that the direction of
groundwater flow in the bog area may shift, producing flow
that was radially outward in this study and flow in a
southerly direction in the Gartner Lee study. In this
scenario, the groundwater flow direction would likely be
controlled by the rate of water input tothe bog. At thistime,
there is insufficient data to fully evaluate this possibility.
The current study was carried out in ayear of record rainfall,
1990, and a year of expected above average rainfall, 1991,
and was preceded by three years of below-average rainfall.
The Gartner Lee study was carried out in a year of below
average rainfall, 1978, and ayear of average rainfall, 1979,
and was preceded by two years of above-average rainfall. A
comparison of water elevations shows that groundwater
¢levations measured around the perimeter of the bog in the
* current study are very close to the levels measured in the
previous Gartner Leestudy whilethe average waterelevation
measured in Redmond’s Pond was approximately 0.3
metres higher than the average level reported previously.
{Golders Associates, 1991)

In summary, the preceding paragraphs indicate that under
certain conditions groundwater may enter the
hydrogeological catchment of the Bog from the east. Of
greatersigniﬁcanoeinthefomnaﬁonoflong—tenn strategics,

however, is the fact that surface flow management is the
critical factor in protecting the i integrity of the Bog’s water
resources in the future. Future surface water management
strategies must incorporate two factors: Water running
ovetlandwithin the catchment, and water that hasinfiltrated
the upper soil horizons to become shallow groundwater,
also known as interflow. (Pers. comm, S. Thorniey,
Ministry of the Environment, 1992)

Both sources have the potential to influence water quality
and quantity within the hydrologic regime of the Bog and,
by definition, its flora and fauna. (Ministry of the
Environment, 1992)

A preliminary analysis of contemporary and historical data
indicates that the connection of the Kirk Drain into the
municipal stormwater collection system in 1986 has not
affected thehydrologicregime of Redmond’sPond. However,
this preliminary opinion requires further clarification within
the context of a long-term monitoring program, which will

also consider the impact of the subsequent disconnection of
this outlet from the municipal system in 1991,

Foracomplete review of the hydrogeological datadiscussed
in this report, readers are directed to the Sifton Bog

Hydrogeological Evaluation, Golders Associates, March
1992

2.2 SURFACE WATER CHEMISTRY

The following text summarizes the surface water quality
datacollected from July 1990 to Junie 1991 that is presented
in the Sifton Bog Water Chemistry Report, Upper Thames
River Conservation Authority, S. Johnson, 1992, Subsurface
water quality data is presented in the Sifton Bog

Bydrogeological Evaluation, Golders Associates, March
1992,

221 METHODS

Staff performed an investigation of the site in the spring of
1950 to determine areas for surface water collection, Three
op:sn water areas were identified at this time; Redmond’s
Pond, and two other small depressions south west of the
hydrological catchment. (Figure 4)

A site investigation during a rain event in the summer of
1990 led to the location of 5 sites for runoff collection along
the edges of the watershed. (Figure 4) Runoff was only
observed during substantial rain events, and due to staffand
laboratory constraints some, but not all of these runoff
events were sampled.

Surface water samples were collected biwéekly from Julyof
1990 through June of 1991,

Water samples were initially analyzed for 10 parameters.

. The Ministry of the Environment increased the number of

parameters to 19 in 1991.

Heavy metal samples were collected from the three surface
sampling sites and from the subsurface wells in April of
1991,

A sample was collected from each of these same Iocations
in June of 1991 to be analyzed for pesticide concentrations.

Conductivity measurements were determined within the
open area of the Sphagnum mat surrounding Redmond’s
Pond in July and November of 1990. A hole was made
through the Sphagnum mat at each point on a 30 meter grid
usinga 2 inch diameter screened PVC pipe, into which the
probe was lowered to a depth of 2 inches below the surface
of the mat,




222 DISCUSSION

Consistent, quantitative data describing the water quality of
the SiftonBog is scarce. This makesitdifficult to determine
theimpacts which prior anthropogenic influences may have
had on the water quality of the Bog. (Upper Thames River
Conservation Authority, 8. Johnson, 1992).

Duetosurroundingland development and the corresponding
installation of storm sewers, it is likely that the volume of
nmoffflowinto the wetland hasbeen greatly reduced. There
are only two sites where surface nmoff can be observed to
flow onto the edges of the wetland during substantial rain

events. One of theseisaravine, theotheran agricultural tile

outlet.

‘The reduced flow of runoff into the wetland, combined with
partsof the area being ombrotrophic, causes the main water
inputs to the Bog to be from atmospheric precipitation and
subsequent surface runoff,

Mean water chemistry concentrations for bogs were found
in the literature. Redmond’s Pond is within the expected
range for five of eight parameters compared in this report.
Total Kjeldahl and chloride concentrations are higher than
expected, possibly due to atmospheric precipitation inputs,
or inputs from surrounding urbanization that are not
adequately filtered by the wetland vegetation.

Levels for conductivity, total phosphorus, nitrate, dissolved
organic catbon and calcium measured within the Bog are
similar to concentrations reported in the literature for bog
wetlands. -

 With respect 1o pH the geometric mean within Redmond’s
Pond was 5.8, not an acidic as expected. The pond appears
- to have become less acidic since 1950,

- The fact that sufficient historical data on the water quality
of Redmond’s Pond does not exist precludes any
determination of the impacts which prior anthropogenic
influences around the wetland, noted in Section 3.6, have
had on the surface water quality of Sifion Bog. The less
acidic pH of the pond in comparison with the value of 1950
implies that there has been some change in bog chemistry.

Sifton Bog is partially an ombrotrophic bog, and derives
much of its water inputs from atmospheric precipitation.
Therefore the chemistry of the precipitation must be known
in order to gauge the effects it may be having on the bog
water chemistry. The volume of precipitation during the
study period was 45 percent above normal, so that the
precipitation chemistry would have had greater impact on
the bog surface waters than in years with more average
precipitation, ‘

e S O S T NP

There are many instances in the literature where bogs are
described as nutrient poor. The open water nutrient
concentrations of Sifton Bog are quite high for several
parameters, and so contradict the literature. This high
nutrient status may indicate that nutrients are entering the
bog and changing its chemistry; it is also possible that the
bog, through biological development triggered by human
influences, is succeeding to a fen.,

Thesurface watersampling program which occurred between
1990 and 1991 should be continied in some form to
determine whether the parameters measured within the
surface water are changing over time.

Future analysis of the Bog should include testing the pH of
Redmond’s Pond at different depths and locations, and
determining the pH of the Sphagnum mat by the use of a soil
probe. Conductivity measurements within the peat mat
should be repeated at sufficient intervals to determine any
changes in ionic concentrations.

The lack of historical data on the surface water chemistry of
the wetland precludes any definite conclusions relating to
theimpactsexisting development may have had onthe Bog,
or the impacts of future developinent nearthe Bog, The less
acidic pH measured in 1990-1991 indicates that there is
some diversion from normal bog chemistry. This data can
be compared to future analyses to determine any further
changes in water chemistry. The chemistry of atmospheric
precipitation reaching the wetland must be determined as
this is a major source of nutrient inputs to the Bog. (Upper
Thames River Conservation Authority, S. Yohnson, 1992)

2.3 LIFE SCIENCE RESOURCES

23.1 METHODS

A life science inventory that included the description and
mapping of vegetation communitics was conducted at the
Sifton Bog with field work spanning a period from
September, 1989 until August 1991. Field work for this
study extended over a period of close to two years in an
attempt to get adequate seasonal coverage. The mapping
and description of vegetative communities was a major

focusofthestudy. Anotherwastocompileascomprehensive

a list as possible of the vascular flora and vertebrate fauna.
A determination wasalso made of thebog’s statas within the
Ontario Ministry of Natural Resources’ ANSI program,

23.2 DISCUSSION

A central pond, known as Redmond’s Pond, is surrounded
by concentric rings of low shrub, tall shrub and treed bog
communities on a floating Sphagnum mat. Both deciduous
and mixed swamp communities ocoupy the remaining outer
lowland areas and these are surrounded by low deciduous




forest slopes. The central bog communities are relatively
undisturbed and are the most significant feature of the area.

(Figure 3)

Of the 477 vascular plant species reported from Sifton Bog,
fifty-six are significant since they are considered rare
nationally, provincially or regionally. 48 species are
associated with the Sphagnum bog community. Five of
thesespeciesare considered toberare nationally (Argusand

Pryer 1990), and provincially (Argus et al. 1982-87). The

remainder are regionally rare (occurring at fewer than five
locations in Middlesex County, Oldham et al,, 1991.) Of
these, twenty six are found nowhere else in Middlesex
County. (McLeod, 1991)

Of the 124 bird species reporied from the site, six are
considered to be provincially rare breeders. Nine others are
regionally rare either as breeders, migrants or winter
visitors, Other significant fauna include the Southern Bog
Lemming (pre-1933 record), Spotted Turtle (1966 record),
Butler’s Garter Snake, Smooth Green Snake and Eastern
Hognose Snake. Thissite also has a large number of plants
and animal species of both northern and southern affinities.

The Bog is a provincially significant Class 2 wetland. Itis
recommended that it should also be recognized as a
provincially significant Area of Natyral and Scientific
Interest {ANSI).

The 3.6 hectare central portion of the Bog is its most
important plant community. Within this area are excellent
examples of vegetationcommunities found nowhere else in
Middlesex County. These have developed on deep peat
deposits and produced a floating mat characteristic of
- typical kettle bog succession in a concentric ring pattern
around the open water of the central pond. The quality of
these plant communities, in terms of the absence of alien
specics, is exceptional.

Although the surrounding swamp, stope and upland forest
communities are not especially significant regionally, but
are rather typical for the area, they do harbour most of the
southern/Carolinian species recorded for the site. In
conjunction with the bog communities containing a large
munber of boreal species, however, the result is an unusual
interface between these two floristic elements.

Onaprovincialbasis, the Bog providesbetter representation
of species diversity across the contimmm from bog to fen
communities than any other site it was compared with in
Southwestern Ontario. (Figure la). This is significant
whenthe extreme location of the site relative to other kettle-
hole sites in southwestern Ontario is considered.

Ona regional basis, the Bog hasa larger array of typical bog
species than any otherarea it was compared to in Middlesex
County.

The large number of significant plant species present at the
Bog is especially interesting, given its relatively small size,
It is of critical importance to understand that the protection
of individual species is accomplished only through the
protection of the required habitat, and that the necessary
knowledge must be sought and the appropriate action taken
to realize this goal.

With respect to invasive species, almost 27% (130) of the
484 taxa recorded for the study area are alien. Forfunately,
most of these do not pose a threat to populations of native
species at the Bog, butare present only asisolated individuals,

“usually near the periphery of the Bog. Some may havebeen

originally planted where they are now found growing on
abandoned sites. . Most of these will eventually die out as
successional processes proceed, sincetheylack the aggressive
characteristics necessary for survival and the capability to

‘adapt to the changing conditions of an unmanaged, natural

environment. However, there are a few that will find the
conditions of the site very favourableand these will eventually
have to be dealt with,

Three such alien plants have been identified within the

- study site that havealreadybecome well established or could

pose future problems for the indigenous species if not
effectnally controlled. They are Garlic Mustard (Alligria
petiolata), Glossy Buckthorn (Rhamnus frangula)and Purple
Loosestrife(Lythrum salicaria). A fourthspecies, thenative
Common Cattail (Typha latifolia), present since at Jeast
1926, is also showing over-aggressive tendencies within the
most sensitive and significant central portion of the Bog.

In terms of surface water quality, the increased amount of
nitrogen and phosphorus enriched waters reaching the
centre of the Bog and flowing through is manifested in the
increased cattail growth, If future surface water quality
analysis verifies this, then some method will have t be
devised to correct the problem. Otherwise a fen will result
and many bog species will die out because of the increased
competition from invasive species. (McLeod, 1991)

For a complete review of the life science data discussed in
this report, readers are directed to Sifion Bog Life Science
Inventory, McLeod, 1992,




3.0 RESOURCE ASSESSMENT .

3.1 CONSTRAINT CONSIDERATIONS

Figure 5: Subsurface Hydrology illustrates the horizontal
extent of an elevation one metre above the upper limit of the
subsurfaceaquifer (255 metres geodetic). Literature reviews
suggest that the disturbance of this zone through excavation
or other cultural practices can affect the inter-relationship
of hydrogeologic and biotic systems in wetland complexes.
(Grand River Conservationt Authority, 1991)

Figure 6: Surface Hydrology illustrates:

- Restrictive slopes within the hydrological catchment
that are sensitive to disturbance because of gradient and
soil texture inter-relationships. Slope disturbance could
potentially deliver sediments to lower elevations in the
catchment, affecting wetland ecosystems. (Ministry of
Natural Resources et al, 1987)

- The limit of potential municipal servicing constraints,
referenced as the geodetic elevation of 259.15 metres,
below which the installation of storm and sanitary
sewers may not be possible using normal techniques.
(Cole, Sherman 1981)

Figure 7: Life Science Features illustrates;

- The extent of the Sphagnum mat representing the
greatest concentration of significant plant species within
the study area, and the location of significant plant
species beyond the Sphagnum mat. (McLeod, 1992)

- Theextent of the Class 2 wetland. (Ministry.of Natural
Resources, Aylmer District, 1988)

Figure 8: Additional Zones of Consideration illustrates:

- The property acquisition line proposed in the 1980
proposed submission by the City of London and the
Conservation Authority to the Province of Ontario.

- The extent of the Class 2 wetland, as previously
referenced.

- The 120 metre negotiable buffer established in the
contemporary Ministry of Natural Resources Wetlands
Policy Statement.

- The Conservatior Authority registered fill line,

The 120 metre negotiable buffer does not preclude land use
alteration. Tt does, however, provide for the review of
potential alierations adjacent to provincially significant
wetlands by the Ministry of Natural Resources so that
* wetland functions canbe preserved. (Ministry of Municipal
Affairs, 1991)

The registered fill line is based on criteria designed to
protect the integrity of receiving watercourses from
sedimentation and physical encroachment, and to restrict
development on erosion-prone slopes and other areas where
hazardous conditions may exist, or where these conditions
may be created.

In the context of this assessment two factors relating to the
registered fill line should be considered. It does not
necessarily preclude development. It does, however, allow
the Conservation Authority to regulate development within
the fill line, and comment on the effect that development
outside of the fil-regulated area may have on receiving
watercourses and wetlands within the regulated areas.

The registered fill line cannot be used, on its own, for the
protection of natural areas that are not susceptible to the
adverse effects of erosion and sedimentation, or threatened
by the creation of a hazardous condition.

The fill line within the study area is known as an “ancient
line”, and in accordance with the conditions of provincial
registration, can be altered as more detailed information
becomes available for specific properties. The Conservation
Authority is reviewing the location of fill lines within the
City of London at the present time,

3.2 MANAGEMENT UNIT DESIGNATIONS

Vegetation communities have been clustered into

" management units so that the impact of specific resource

management practices, passive recreational use and potential
perimeter land use alterationscan beevaluated in the future,
These management units, which relate sites of similar
hydrogeological and biological characteristics to broader
morphological patterns within the study area, areused inthe
description of historical, contemporary and future impacts.
{Figure 9)

The following steps were taken in the development of the
management unit designations:

- Surface landformé, soil moisture, soil texture watershed
catchments, and drainage patterns were defined.

- These features were related to specific vegetation
communities.

- Areas with similar physical features were grouped into
management units,

Onthebasis of this definition, lands within the hydrological
catchment (and cerlain properties adjacent to it) have been

g assignedoneofthefollowing managementunitdesignations.




Typel

This designation has been given to communities that are

cither underlain by predominantly organic soils, contain
clusters of significant life science features, or have limited
representation within the study area. '

These argas are sensitive to the effect of hydrogeological
alteration, hydrological alteration and recreational use.
Accordingly, fuure management programs should control
and ameliorate impactin theseunits. Theseunitsshould not
be disturbed except for the management of alien plant
species, where studies indicate that this is necessary or
desirabie. Ifthe introduction of new resource management
initiatives is considered, a site-specific evaluation of the
impact that the particular initiative would have on bioticand
abiotic features in the affected management unit should be
undertaken.

This designation applies to pond, bog, conifer-deciduous
swamp, certain deciduous swamp communities and ‘most
marsh communities.

Type 2

Thisdesignation hasbeen givento communities that exhibit
a high degree of biotic diversity in a relatively advanced
successional state, generally found on flat, poorly-drained
kettle lowlands. Future management programs should
maintain successional dynamics that contribute to these
conditions. On a combined basis these management units
exhibit a high degree of biological diversity reflecting their
ephemeral status as a vernal pool. In most instances,
vegetation management programs are not required to
maintain biotic diversity. These units are capable of
supporting limited low-impact recreational use.

This designation applies to deciduous swamp, deciduous-
conifer swamp, dry mesic upland deciduous forest and
mesic slope deciduous forest communities.

also have the potential for natural development, through
succession, to more mature woodland communities.

Two alternatives can be considered in future management
programs;

- Theexisting habitat cover couldbe leftunaltered, except
for those changes that occur through natural processes.

- The existing habitat cover could be artificially
manipulated to prevent normal successional processes
from occurring,

These communities are somewhat tolerant of impacts to
their hydrological and geological resources. In certain
instances, the direction of specific activities to these
management units will relieve pressure exerted on more
sensitive communities.

This designation applies to Purple Loosestrife-infested
marshes, {all-shrub swamp, early successional deciduous
stope forest, dry mesic slope thicket, dry mesic old field,
most anthropogenic communities and a mid-successional
dry mesic upland deciduous community south-west of the
Bog’s hydrological catchment,

Typed

This designationdescribes upland sites adjacentto municipal
roads. Future management programs could accommodate
the potential alteration of habitat within these units.

Some of these communities, in terms of habitat patterning
and species diversity, perform a valuable function in. their
present state. Others do not, and could be subjected to
habitat alteration programs, including natural or directed
successional changes.

This designation has been applied to dry mesic forb/
graminoid old field communitics.

Type 3

This designation has been applied to communities that are
recovering from prior cultural disturbance; most are in an
early successional state. These areas, generally located on
slopes exceeding five percent gradients, feature relatively
permeable surface soils, or are underlain by permeable
strata. ' :

All of these units play an important rofe in the broader
context of habitat patterning within the site. They serve as
a woodland bufler, protecting interior species from the
impact of development and human use. They also actasa
food source and provide vegetative cover for foraging
species that favour a mixture of habitat or edge types. They
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Type 5
This designation has been applied to two sites:

- Cultivated farmland that straddles the north-east limit
of the hydrological caichment.

- Maintained parkland adjacent to the south-west limit of
the hydrological catchment,
Both sites are of little ecological value in their present

" condition with respect to species diversity and habitat

patterning. The implications of site-specific land
management techniques at both sites, and their impacton -
interior hydrological and biolcgical functions, should be
addressed in future management programs,



3.3 PLANNING UNIT DESIGNATIONS

Various management unitshavebeen clustered intoplanning
units so that schemes for recreational use, resource
management and resource impact analysis can be tied to
specific land parcels within the study area. Generally
- speaking these units consistof individual properties, varying
in size, that have been identified on the basis of legal
description and other distinctions such asa municipal road.
(Figure 10)

Sub-units have been defined within Planning Units 2 and 4

for greater clarification. These sub-units weredistinguished |

onthebasisof geodetic elevation, slope gradient, soil texture
and vascular canopy vegetation,

3.4 IMPACT DEFINITION

For the purposes of this report, impact is defined as any
alteration to the hydrological, hydrogeological orbiological
. systems with the surface and subsurface catchments of the
Sifton Bog that impairs the ability of the Sifton Bog to
function as a regionaliy-significant wetland.

The planning unit and management unit designations
described in the previous text were developed so that
impacts could be assessed on a site-specific basis.

3.5 IMPACT ASSESSMENT MODEL

Resource-related impactsare comprised of four components:

- The target area susceptible to impact

- The zone of impact origin

- The mechanism that connects origin and target areas
- The systems affected by this connection

Forexample, the potential impactbeing addressed might be
the effect of surface flows on significant biological features
within thecatchment of the Sifion Bog. Inthisexample, the
larget area susceptible to impact includes the Sphagnum
miat in Planning Unit P 3 (Figure 2). The zone of impact
originwouldbe defined asall of the land that drains into the
lower point of the catchment; and in this instance would
include Pianning Units PR 2, PR 3 and PR 4. One
mechanism that connects origin and larget areas is sheet
flow from storm event run-off. The systems potentially
affected by this connection include vegetation communities
sensitive totheelevated nutrient loadingsusually associated
with agriculfural and wrban iand use.

. Thefollowing analysis provides a general context for future
site-specific envrionmental impact statements that will be
required by regulatory agencies prior to land use
intensification on properties adjacent to the Sifton Bog, as
specified in the Draft Wetlands Policy Statement

1

Implementation
Resources, 1992).

idelines (Ontario Ministry of Natural

Four chronojogical eras can be used to categorize the
impacts that the Bog has been subjected to in the past. The
cffect of these prior impacts, and potential future ones, are
described in the following text and summarized in Tables
1-4 following Page 20, and Figures 7 and 10,

3.6 IMPACT ERAS

Asnoted in Section 1.1 of this report the ecosystems within
the hydrological catchment of the Bog have been altered by
human and natural phenomena during the period dating
from the Wisconsin glacial era.

Impacts have been clustered into four eras:

- Pre European (Table 1)

- Pre-Urban; 1820-1945 (Table 2)
Urban: 1945-1992 (Table 3)
- Future (Table 4)

The probable effect of prior cultural impacts is sammarized
in these tables. There is much that is not known, however,

-about the relationship between these impacts. These areas

of uncertainty are briefly discussed in the following text.

Traditional theory suggeststhatthefloraof the Bogrepresents
early post-glacial remnants that accumulated in the poorly
drained kettle hole following the Wisconsin glacial era
approximately 11,000 yearsago. A contemporary hypothesis,
however, holds that the Sphagnum mat and its associated
floral diversity may be the result of land use changes within
the hydrological catchment of the Bog during the pre-urban
era.

Warner (1989) suggeststhat thedeforestation which followed
European settlement altered the hydrological regime by
increasing surface runoff while simultareously reducing

~ moisture uptake by woody vascular plants, The resuiting

sedimentation and elevated nutrient loading rapidly changed
the nutrient statis of the water in thekettle hole, influencing
the development of the vegetation communities that are
presently cbserved around Redmond’sPond. Although the
contemporary hypothesis is open to debate, it does point out
the need for careful monitoring and management of surface
flow within the Bog’s hydrological catchment in the future.

The historical existence of a wetland during the nineteenth
century on the site currently occupied by the Bog is well-
documented. Steevens(1830), Tremaine (1862)and Peters -
(1863) all mapped its presence; the Peters illustration
coincides almost exactly, in terms of location and shape,
with the contemporary outline of the wooded swamp that
surrounds the Sphagnum mat at Redmond’s Pond.




Given the absence of comparable historical life science data,
however, it is difficult to specifically assess the impact of
peat extraction, wetland forest removal and the Kirk Drain
installation during the pre-wrban era. A review ofliterature
describing the historical water levels in Redmond’s Pond
further complicates this assessment. The depth of water in
Redmond’s Pond in 1856 was reported to be 24 feet,
unierlain with 20 feet of muck on a bottom of white sand
(Crawford, 1926). Thepond measured 40 acres atthattime.
Thedepthof waterinRedmond’sPondin 1900 was reported
tobe 60 feet (Judd, 1985). By 1926, the pond measured “not
more thanan acre,” (Crawford, 1926). In 1978, the depth
of the open water in Redmond’s Pond surrounded by
Sphagnum mat was measured at 13 feet. This water was
underlain by organics 22 feet deep, which were in tum
underlain by a till stratum in continuity with the glacial
overburden surrounding the keitle hole. (Gartner Lee,
1978). Contemporary measurements indicate that
Redmond’s Pond is 5 fee deep at the centre (Ministry of the
Environment, 1992).

Additional topographic investigation and soil core analysis
in the future may clarify this apparent contradiction. This
evidence, coupled with known alterations in the hydrological
catchment during theurban era and the unknown impact of
the Kirk Drain during the pre-urban era, suggests that the
contemporary hydrological catchment of the Bog may bear
little resemblance to its historical extent. Consequently, it
may be difficult to establish meaningful specific water
‘quantity objectives in the near future. Evidence does
suggest, pending further investigation, that the augmentation
of contemporary surface water volumes maybe a reasonable
long-ferm objective.

It seems prudent thatany landform alterations contemplated
within the hydrological catchment of the Bog inthe meantime
should mimic, from a quantitative standpoint, existing
patterns of surface water delivery with respect to flow
volume, time of concentration and method of delivery.

The absence of comparative historical water quality data
precludes a specific assessment of cultural impacts that
occurred during the pre-urban and contemporary eras.
Continued monitoring and assessment of several parameters
* isrequired to clarify certain phenomena that were observed
during the initial monitoring period, including:

- The apparent alkalinity of Redmond’s Pond.
- The impact, if any, of elevated chloride loadings from

diffuse sources along the northern perimeter of the Bog
on wetland flora.

- Theelevated nutrientstatus of Redmond’s Pond, andthe
potential correlation to elevated nutrient levels in some
of the surrounding observation wetls.
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Considerations relating to use of the Bog for educational
purposes and passive recreation in the future are described
in the conclusion of this report. These considerations
acknowledge the fragility of the Bog’s most interesting
visual, biological and hydrological areas, and define a-
visitation strategy based on controlled access leading to
enhanced stewardship through responsible user presence.

A review of literature relating to setback requirements for
urban intensification adjacent to natural areas was carried
out. These setbacks vary, depending on the resource that is
being protected and the jurisdiction in which the setback is
being enforced. Setbacks designed to protect one resource,
for example, can range from 10 metres adjacent 1o upland
hardwood forest commumnities to 300 metresfor theprotection
of significant wildlife habitat. Wetland-specific scthacks
reviewed for this report generally fall in the 15-30 metre
range, although one American jurisdiction enforces a 90
metre setback adjacent to freshwater wetlands,

A definition of impact review zones that should be used in
determining the compatibility of potential urbanuses adjacent
to the site in the future is provided in Table 4.




Table 1
Pre-European Impact Era

Resource Impact Impact
System Target Description
Zone
Glaclatlon Gaological Catchment Catchment | Surface catchment: m Kettle Hole
Intemnal External - Variable orientations
- Variable elevations
Hydrogeological ' ®m Subsurface catchment:

- Soll texture variation
- Soil moisture variation

Hydrological ' m Ombrotrophic setting
: = Discharge zone
m Acidic, aquatic environment

Blotic ' m Wet, cold, nutrient deficient
setting strikingly different
from adjacent upland setting




Table 2

‘Pre-Urban Impact Era (1820-1945)

Affected
Resource
System

Impact

Description

Probable
Impact
Etfect

Upland Blotic Catchment Catchment ® Blomass reduction =m Change in floristic elements
Forest Internal Internal & B Reduced faunal habitat
. Removal Extetnal m Altered faunal habitat
Hydrological Catchment Catchment ™ Biomass reduction m Reduced moisture uptake
Intemnal Internal & m Increased surface flows
Extemal m Increased water levels
W Increased water level
fluctuations
M Increased sedimentation and
nutrient loading
Agricultural Biotic Catchment Catchment  m Alien species m Contamination of native
Land - Interal Internal introduction flora
Development
Hydrological Catchment Catchment m Increased sediment m Altered trophic status
Intermnal Internal loading '
Kirk Drain Hydrological Catchment Catchment m Increase in flow exit = Impact unknown due to
installation Internal Internal from watershed absence of histotical
' catchment baseline data for comparison
putposes
Peat Bilotic Catchment Catchment = Soif & biomass m Impact unknown due to
Extraction Internal Internal reduction absence of historical
baseline data for compatrison
purposes ‘
Wetland Forest  Biotic Catchment Catchment  m Black Spruce cutting m impact unknown due to
Removal Internal Internal & Buckthorn coppicing absence of historical

baseline data for comparison
purposes



-Table 3

~ Urban Impact Era (1945-1992)

Aifected
Resoutce

Impact
Target

Impact
QOrigin

mpact
Description

' Probable

. Impact

System

Biotic

Zone

Zone

i Effect

for human use

Aggregate Catchment Catchment  m Biomass reduction m Reduced vegetation habitat
Extraction Intemal Internal & i Altered spacias composition
' External m Reduced taunal habitat
Perimeter Hydrological Catchment Caichment - # Increased sediment + m Altered trophic status
- Municipal Internal Internal & chemical loading '
Road External
~ Construction
Perimeter Hydrolegical Catchment - Catchment m Increase in flow exit u Reduced moisture
" Resldential Intarnal Internal & from watershed availability
Construction External catchment & Decreased surface flows
m More consistent hydroperiod
m Altared chemical loading
Biotic Catchment Catchment = Increased u Soil corpaction
internal Internal & recreation pressure
Extemnal M Adjacent m Altered vegetation
rasidences community edges
W Increase In zlien plant spacies
® Increased faunal disturbance
and predalion by domestic
spacias
Internal Hydrological Catchment Catchment  m Increased sediment m Altered nutrient slatus
Parking Lot Intemat Intemal . loading
Construction
Internal Biotic Catchment Catchment  m Selective vegetation m No evidence of reduced
Trail Internal Internal removal biodiversity
Development m Increased opportunity m Soil compaction

m Increased alien plant species
W [ncreased faunal disturbance



Table 4

* Future Potential 'Impacts

Impact

Affected

Impact

Potential

Potential

l Agent Resource Origin  Impact Impact
System Zone Description Effect
Perimeter Hydrological PR2.3 Surface flow alteration m Raduced moisture ‘ PR2+P3
' Land Use availability
Intensification ) PR2.3 Surface chemistty alteration  w Altered trophlc status PR2+P3
Biotic PR2.2 Vegetation removal m Reduced buffer function PR2+P3
Hydrological PR2.2 Vegetation removal M increased runoff PR2 4+P3
Geological PR22 Slope alteration m Increased sediment PR2+P3
loading
m Altered nutrient status PR2+P3
Blotic PR 2.1 Vegetation removal m Reduced buffer function PR24+P3
Hydrological PR 4.1 Surtace flow alteration ®m Increased runoff PR2+-PR4+PR5
m Reduced moisture availablity PR2+PR4+PRS
Increased sediment loading  m Altered trophic status PR2+PR4+PR5
Geological PR 4.2 Slope alteration ' m Increased sediment PR2+PR4+PR5
' loading
, m Altered nutrient status PR2+PR4+PR5
Hydrogeological PR 4.3 Foundation excavation m Subsurface PR2+PR4+PR5
contamination :
Hydrogeological PR 4.3 Sarvice excavation m Subsurface PR2+PR4+PR5
contamination
Hydrogeological PR4.3 Grade elevation = Subsurface PR2+PR4+PR5
contamination
Hydrogeological PRS Foundation excavation m Subsurface PR2+PR4+PR5
' contamination
Hydrogsological PR 5 - Service excavation # Subsurface PR2+PR4+PR5
contamination
Hydrogeological PRS Grade elevation m Subsurface PR2+PR4+PR5
contamination
Biotic PR5 Vegetation removal m Reduced wetland buffer PRS
Biotic PR8 Vegetation removal m Reduced biodiversity P1+P2
Redesign Hydrological P3 Reduced sediment loading ® Altered chemical status P3
- _ Internal .
Parking Lot
Internal Biotic P3 Boardwalk extension B Reduce vegetation P3
Trail trampling
Improvements PR2.2 Access improvements M Reduce soil compaction P3+PR2
m Reduce vegetation P3+PR2
trampling
Exotic Biotic P1+P2+P3+ Selective elimination ® Maintenance of P14+P2+P3+
Specles PR2+PR4+ biodiversity PR2+PR44+PR5
Management PR5




4.0 FUTURE RESOURCE MANAGEMENT CONSIDERATIONS

The following considerations should be incorporated into
future management plans for the Sifton Bog and lands
within its hydrological catchment. These strategies are
intended to: '

- Ensure that there is flo loss of wetland function or
wetland area.

- Reconcile 175 yearsof human impact with the biological,
hydrological, hydrogeological and physical interactions
that contribute to the Sifion Bog’s status as a Class 2
wetland complex and a Significant Natural Area in the
City of London. '

- Enhance wetland function and wetland area.
- Providea context for the future assessment of proposal-

specific impacts on the biological, hydrological and
hydrogeological systems of the site.

4.1 EARTH SCIENCE CONSIDERATIONS

ES.1With respeét o Planning Units PR 2.3 and PR 4.1:

a) Near-term surface water management strategies should
niinimizeany deviation from the character of the existing
hydrologic regime until additional data collection and
analysis, as outlined in Section 3.6 of this report, is
carried out.

b) Hdentify, through any proposal-specific environmental
impact studies required in the future by regulatory
agencies: '

- Potential post-development surface flows that are
compatible with the wetland features of the Bog
- Incompatible post-development surface flows

¢) Retain any compatible post-development surface flows
within the existing hydrological catchment of the Bog.

d) Modify, as required, the qualitative and quantitative
characteristics of surface flows retained within the
catchment.

e) Divert incompatible post-development surface flows
from the hydrological catchment of the Bog.

ES.2 Determine the extent of land assembly for the
Natural Area in Planning Unit PR 2.2 (presently
occupying 2 hectares) on the basis of the
hydrogeological, hydrological and biological
constraints identified in Section 3.1, and the impact
of any proposed landform alterations on the wetland
function and special features of the Bog.

Thisassessmentwill also recognizethe presenceof Cratagens
dodeei. a nationally and provincially rare plant species on
adjoining land at the north end of Planning Unit PR 2.1,

ES.3 RetainPlanning UnitPR 2.1 initsbiotically-evolving
condition.

ES.4 The alteration of Planning Unit PR 3 toa regulated,
intensified wrban enduse would notimpact negatively
onthe hydrogeological, hydrological and biological
systems of the Bog.

In the future, following a proposal-specific
assessment, potential post-development surface flows
ofcompatible quality from thisunit mightbedirected
into the hydrological catchment of the Bog to
compensate for the loss of surface volumes from
within the historical catchment.

ES.5 Regulate intensified urban end uses in Planning
Units PR 2.3 and PR 4.1 with respecttocompatibility
with biological resources.

ES.6 Decisionsrelatingtolandform alterationsin Planning
Units PR 2.2 and PR.4.2 should be considered
within the context of the Conservation Authority’s
fill line regulation. The ability of these units to
support urban use is restricted by their geological
characteristics.

ES.7 Theability of Planning Unit PR 4.3 to support urban
use in a manner compatible with the wetland
functions of the Bog is restricted by its proximity to
the Class 2 wetland in Planning Unit PR 5.

ES.8 RetainPlanning Unit PR 5in its biotically-evolving
condition, since it consists almost entirely of Class
2 wetland. ‘

£S.9 Re-engineer or close the parking lot immediately
south of Oxford Street in Planning Unit P3 to
incorporatebiotic and abiotic filters to eliminate the
surface entry of chlorides and other municipat road-
related contaminants into the aquatic environment
of the site.

ES.10 Conductlong-termmonitoringofboth the hydrologic
and hydrogeologic regimes, according to the protocol
established in the accompanying Hydrogeological
and Water Chemistry reports, for resource planning
and management purposes. The recommendations
in the reports should be critically reviewed and
prioritized as additional data becomes available so




that specific questions regarding the hydrology and
water chemistry can be answered.

ES.11 Consider the feasibility of road surface removal and

vegetation community restoration within the road

impacted its hydrological and biclogical
systems

Explains future management practices designed to
protect the site’s critical features.
Seeks community co-operation in the ongoing

easement of Old Hyde Park Road when it is legally- protection of the Sifion Bog.
closed in the future, :
4.3 RECREATIONAL RESOURCE CONSIDERATIONS
4.2 LIFE SCIENCE CONSIDERATIONS
RR.1 Retain the minimum maintenance interior trail in
LS.1 Prepareatrail management plan consistent with the its existing focation.
accompanyingconceptthatencouragesuser exposure
tothesite’s diversebiotaifdetailed study determines RR.2 Retain existing pedestrian access points.
it is compatible with the fragility of certain portions -
of the site (Figure 11). RR.3 Extend a perimeter trail with a higher level of
maintenance to access points on the south and east
18.2 Preparcavegetation managementstrategy consistent boundaries of the site.
with the accompanying Management Unit
Classification (Figure 9). RR.4 Connect the perimeter trail to the boardwalk.
18.3 Prepare a vegetation rehabilitation strategy for RR.S Connect the boardwalk to an access point near
previously-disturbed portions of the site. Oncford Street,
LS.4 Prepare a strategy for the management of alien RR.6 Redesign or close the Oxford Street parking lot to

species consistent with the recommendations of the
Life Science report. Purple Loosestrife control
should be considered an immediate priority.

Alien species control programs should be carefully
planned, rigorously monitored and reevaluated
within the context of new information as it becomes
available.

LS.5 Conduct long term monitoring of biotic conditions
within the core pond, marsh and peatiand
communitics for the purposes of monitoring
successional influences and the effects of changesin
chemical and biological regimes.

LS.6 Retain all the deciduous forest community and
wetland of Planning Unit PR 6 in the southwest
corner of the site in its biotically-evolving condition
for purposes of habitat connectivity and habitat
diversity.

LS.7 The rear portions of institutional and residential
lands presently fronting on Oxford Street are not
considered a land assembly priority from a resource
management standpoint. Vegetation and nutrient
management strategies should be discussed with all
adjacent landowners.

LS.8 Prepare an information package that:
- Describes the site’s fragility '
- Identifies the manner in which prior human
activities on the site’s perimeter have
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minimize the impact of perimeter sediment loadings
on interior vegetation communities.
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e Property Boundary Line

PR 1 Private Ownership
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VEGETATION COMMUNITIES OF THE SIFTON BOG

_ , Figure 3
SIFTON BOG INTEGRATED RESOURCE ASSESSMENT -

Vegetation Communily Bound
—_— Boargwalk N
n Field House '
sy Parking Lot , SCALE: 1:5000

¥k Fence row (Norway Spruce)

Community . S

__: Approximate Size

- (ha) % -
WETLAND LOWLAND VEGETATION - 249 409
1. AQUATIC/OPEN WATER : ) 0.5 0.7
a. Floating & Submerged Aqualics; Waler-shield - Bladderwort 0.2 0.3
b. Floating Aqualics: Duckweed - Water-meal 0.3 0.4
2. MARSH 04 08
a, Robust Emergents: Cattalt- Spatierdosk 0.2 0.3
b. Narrow-leaved Emergents: Lake Sadg - Reed Canary Grass - Purple Loosestrife 0.2 03
3.BOG - 27 44
a Low Shrub (Roaling Mat or Sphagnum _awn). Leathereal - Cranberry 07 1.0
b. Tall Shrub: Highbush Bluebeny - Huckieberry - Willow 0.3 0.5
¢. Treed: Black Spruce - Tamarack o 1.7 29
4. SWAMP _ 214 351
a. Tall Shrub: Glossy Buckthom - Willow ' 33 5.4
b. Tall Shrub: Willow - Dogwood oY 01
¢. Conifar-Deciduous: Tamarack - Red Maple - White Birch 32 52
d. Deciduous-Conifer: Silver/Red Maph - Birch - White Pine : 10.7 17.6
a. Deciduous: White Birch - Silver/Red'Maple B 05 0.8
{. Deciduous: Silver/Red Maple - Willow 1.8 30
g. Deciduous: Silver/Red Maple - Birch - Bur Oak 1.8 3.0
UPLAND AND SLOPE VEGETATION - . 8 M2
5.FOREST . . : 200 328
a. Mesic Slope Deciduocus: Red/While Qak - Black Chery - Sugar Maple 58 8.5
b. Wet Mesic Slopa Deciducus: Black Chenry - White Ash - White Rim 0.3 05
¢. Dey Mesic Upland Deciduous: Sugar Maple - White Ash - Black Cherry
- White/Red Oak - Hop-harnbeam . as 6.4
d. Mesic to Dry Mesic Early Successional (Second Growth} Slope Deciduous:
Hawihorn - Buckthom - Grey Dogwood - Tadarian Honeysuckle 100 164
6. SHRUB ]

Dry Mesic Slope Thicket: Staghom Suinac - Hawthom - Grey Dogwood - Buckthorn 0.8 14
ANTHROPOGENIC VEGETATION (Highly Disturbed Areas) 152 248
7. DRY MESIC FORE/GRAMINOID QLD FIELD .14 23

. 8. ABANDONED.SAND AND GRAVEL PIT 3.7 6.0
9. PARKLAND AND ROADSIDE VERGES 24 40
10, CULTIVATED FARMLAND 77 126

609 100
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7 Surface-monitoring station
(D2 subsurface monitoring station
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SCALE: 1:5000




SIFTON BOG INTEGRATED
RESQURCE ASSESSMENT

CONSTRAINT ZONES

SUBSURFACE HYDROLOGY

S000

1:

SCALE




. Figure 6
SIFTON BOG INTEGRATED
'RESOURCE ASSESSMENT

CONSTRAINT ZONES:
SURFACE HYDROLOGY

-Report Section 3.1
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APPENDIX A: TERMS OF REFERENCE SIFTON BOG

INTEGRATED RESOURCE ASSESSMENT

PRIMARY
SPECIALIST

COMPONENT

Hydrogeclegical
Consulitant

Hydrog eological
- Consultant

Hydrogeological
Consuitant

Hydrogeological
Consultant

Surface Quality
Evaluator

Hydrogeological
Consultant

Hydregeological
Consuitant

Hydrogeological
Consultant

Hydregeological
Consultant ’

Establish overali hydrogsoclogic
setting through reviewof existingdatz,
maps and repoits.

Delineate the study area through:

a) Définition of the sub-surface
aquifer with respect 1o soil type,
depth and water permeability.

b) Definition of the surface
catchment with respect to soil
type, depth andwater
permeability,

Monitor water quantity in the surface
catchment from Summer 1980
through Spring 1981 in periods oflow,
normal and high flow.

Monitor water quantity in sub-surface
aguifer from Summer 1990 through
Spring 1991 in periods of low, normal
and high flow. ‘

Monitorwaterquality in surface aquifer
from-Summer 1920 through Spring
1981 in periods of low, normal and
high flow for phosphorous, nitrogen,
chlorides, pH, pesticides, metals and
other relevant parameters.

Provide one sample per season for
the monitoring of water quality in the
sub-surface aquifer from Summer
1990 through Spring 1981 in periods
of low, normal.and high flow for the
parameters listed above.

Prepare a water budget for the

hydrologlcal catchment that

considars:

8) Surface and subsurface aquifers

b) Water quantity during periods of
low, normal and high flow

¢} Directional flow across the study
area ‘

d) Total inflow vs. outfiow through
surface and sub-surface aquifers,

Summarize annual precipation inthe
London area during the last 50 years,
and place the short-term moniloring

rasults within this histeorical context..

Identify directional relationships
between:

a) Water quantity and water quality
b} Water movement across surface

10. Hydrogeological

11,

Consultant

Hydrogeological
Consultart

12, Surface Quality

13

14,

15.

16.

17.

Evaluator

‘

Life Science
Consultant

Life Science
Consuitant

Lifs Sclence
Consultant

Project Manager

Project Manager

T O N B8 o0 &

and sub-surface aquiférs
¢) Water budgsts.

Establish locations and methodology
for the long-term monitoring of water
movement in the surface aguifer.

Establish locations and methodology
for the long-term monitoring of water
movementinthe sub-surface aquifer,

Establishlocations and methodology
for the long-term monitoring of watar
quality within both aquifers.

Review existing biclogical studiesand
species lists describing the life science
features of the study area.

On the basis of data review and field
investigation, update species listsfor
flora and fauna within the study area.

Accurately identify the location of all
rare species on public and private
lands within the study area.

On the basis of data provided by the
project’s hydrogeological consultant,
lifa scisnce consultant and surfacs
quality evaluator, and other literature
searches as required, assess impact
on the fife science features of the .
study area from:

a} Water movement across surface
and sub-surface aquifers

b) Nutrient, pesticide and metal
loadings

) Previous management practices

d) Human use within the Sifton Bog

g} Existing urban land use on the
perimeter of the Site.

Onthebasisofthe above assesment,
avaluate the compatibility of multi-
family residential development in the
north-east quadrant of the study area
withthe sarthandlifescience features
of tha Siftons Bog.
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