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1.0 INTRODUCTION

The City of Hamilton is in the process of preparing the Fruitland-Winona Secondary Plan in
support of future urban development within the Stoney Creek Urban Boundary Expansion
(SCUBE) area. The overall Secondary Plan study areais illustrated in Figure 1.1, together with
the four parcels of land identified for urban boundary expansion, namely SCUBE West, SCUBE
Central, SCUBE East (Parcel A) and SCUBE East (Parcel B).

The SCUBE Subwatershed Study was undertaken in support of the Secondary Plan and is being
completed in three phases:

Phasel: Investigate and define existing environmental conditions, including environmental
constraints and opportunities for devel opment;

Phase 2: Evauate future land use impacts and develop a Subwatershed Strategy, comprised
of recommended works and measures to address stormwater management and the
maintenance, protection and enhancement of the study area’s significant natural heritage
features and ecological functions,

Phase 3: Develop an implementation plan to guide future work by the City of Hamilton and
development proponents.

1.1 StudyArea

Separate Phase 1 and Phase 2 Subwatershed Study reports were completed for the lands on the
east and west sides of McNeilly Road (Figure 1.1). The SCUBE West Subwatershed Study
addresses lands within the drainage boundaries of the watercourses which drain the SCUBE
West lands, namely Watercourses 5.0, 6.0 and 7.0. The SCUBE East Subwatershed Study
addresses lands within the drainage boundaries of the watercourses that drain the SCUBE
Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) lands, namely Watercourses 7.2, 9,
10, and Fifty Creek.

This Phase 3 Report addresses both the SCUBE East and SCUBE West study areas.
Collectively, this encompasses roughly all of the lands between Fruitland Road in the west to the
City of Hamilton’s boundary with Niagara Region in the east from Lake Ontario in the north to
just above the Niagara Escarpment in the south (Figure 1.1).

1.2 Proposed Land Uses
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Proposed future development within the four SCUBE blocks of 1and includes primarily
residential land uses within SCUBE West, SCUBE Central, and SCUBE East (Parcel A).
SCUBE East (Parcel B) will be developed as an employment area with amix of industrial and
commercia land uses. Outside of the urban boundary expansion areas, the lands bound by
Barton Street and the QEW west of Winona Road are designated as employment lands and are
already partially developed. These lands will continue to experience future urban devel opment
as the remaining vacant/agricultural lands are converted to urban land uses.

1.3 Objectives

The purpose of this Phase 3 Report is to guide the future work required to implement
successfully the components of the recommended Subwatershed Strategies which were
developed during Phase 1 and Phase 2 of the SCUBE West and SCUBE East Subwatershed
Studies. Key objectives of this Phase 3 Report include:

Review of the key Subwatershed Strategy components;

Identify who is responsible for each of the Subwatershed Strategy components;

Provide direction as to the types of future studies required for the successful
implementation of the Subwatershed Strategy;

Provide recommendations with respect to the phasing of proposed works,

Provide additional design guidance and policy considerations for key Subwatershed
Strategy components

Review of approvals considerations

1.4 Report Outline

Provided below is abrief overview of the content of this Phase 3 report:

Section 2 of the report reviews the findings of Phase 1 and Phase 2 of the SCUBE West and
SCUBE East Subwatershed Studies, including a summary of the recommended Subwatershed
Strategy components.

Section 3 lists and describes the basic elements of a successful implementation plan that are
covered in this report.

Section 4 reviews the implementation elements for those Subwatershed Strategy components
which do not relate directly to future development, and are instead the responsibility of the City
of Hamilton and/or the Hamilton Conservation Authority.

Section 5 reviews the implementation elements for those works and measures that are either
directly related to future urban development or are expected to provide a direct benefit to the
developing lands.
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Section 6 provides additional design guidance and policy considerations for various types of
recommended stormwater and stream works.

Section 7 provides further discussion regarding policy considerations for Low Impact
Development (LID) measures. LID isarelatively new concept that is just now beginning to be
implemented in many southern Ontario municipalities.

Section 8 provides asummary of conclusions and recommendations.

Section 9 provides alist of references.
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20 BACKGROUND -PHASE 1 AND PHASE 2 REPORTS

The Phase 1 and Phase 2 Reports of the SCUBE East and SCUBE West Subwatershed Studies
characterize existing environmental conditions and identify opportunities and constraints to
development based on background review, field investigations, and modelling. Thisincluded the
following:

Hydrologic and hydraulic modeling to define flood hazards over most of the study area
watercourses;

Identification of terrestrial resources, including vegetation communities, floraand fauna;
Identification of aquatic resources, including fish habitat;

Fluvial geomorphologic field investigations to characterize select study area streams;
Review of background information and select field investigations to define the soils and
groundwater characteristics within the study area.

The Phase 1 and Phase 2 Reports also assess potentia land use impacts on the natural resources
of the study areas and review alternative management measures to mitigate these impacts. Each
of the Phase 1 and Phase 2 Reports (i.e. one report for SCUBE West and one for SCUBE East)
concludes with a recommended Subwatershed Strategy that consists of a series of stormwater
management controls, stream works, and management measures to maintain, protect and enhance
the study area’s significant natural heritage features and ecological functions, including the
identification of a recommended Natural Heritage System (NHS). Figures 2.1, 2.2, 2.3 and 2.4
illustrate the Subwatershed Strategy for the SCUBE West and SCUBE East study areas. The
recommended works and measures which comprise each Subwatershed Strategy can be
classified into five genera categories:

Stormwater management controls,

Drainage and infrastructure improvement works,

Establishment of the recommended NHS, including Core Areas and Linkages;
Environmental restoration and enhancement; and

NHS management.

Theindividual components of each category are discussed below:

2.1 Stormwater Management Controls

Stormwater management controls consist of the recommended works required to mitigate the
impacts from proposed future development. Thisincludes:

End-of -pipe wet ponds for water quality control, as well as post-to-pre runoff control for
flooding and erosion, where required;

Low Impact Development (LID) source control techniques to promote infiltration and
maintain groundwater recharge rates; and

8
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Traditiona lot-level source controls for sites which are too small to be serviced by a
stormwater pond (i.e. lessthan 5 ha).

2.2 Drainage and Infrastructure Il mprovement Works

These works have been recommended to reduce existing flooding and erosion problems within
the study area streams. These measures consist of a series of recommended modifications to
existing stream channels and culverts to improve the conveyance capacity of existing drainage
systems. In addition to the above, some of the recommended works are also anticipated to
provide a range of secondary benefits. These benefits include the provision of warmwater
habitat, the enhancement of vegetation protection zones adjacent to watercourses, the elimination
of barriers to fish passage and/or improved outlet options for future stormwater management
facilities. In summary, the drainage and infrastructure improvement works include:

Culvert upgrades at several road/rail crossings of Watercourses 5.0, 6.0, and 7.0;
Watercourse 5.0 relocation and re-construction from approximately Sherwood Park Road
to Barton Street;

Channel conveyance improvements along Watercourse 7.0 (Barton Street to QEW);
Possible diversion of Watercourse 7.2 upstream of the CN rail line, westward to the Main
Branch of Watercourse 7.0, west of McNellly Road; and

Re-construction and capacity improvements for the Western Tributary of Watercourse 9
along the CN rail line and south along Lewis Road.

2.3 Establishment of the Recommended Natural Heritage System (NHS)

The Subwatershed Strategy identifies a recommended NHS intended to maintain, protect and
enhance the study area’s significant natural heritage features and ecologica functions. The
recommended NHS consists of the following:

Core Areas as defined by the City of Hamilton (2009) including Key Natural Heritage
Features, Key Hydrologic Features and Local Natural Areas,

Linkages as defined by the City of Hamilton (2009);

Hazardous Lands as defined by the Hamilton Conservation Authority (2009); and
Preliminary vegetation protection zones consistent with the minimum requirements of the
City of Hamilton (City of Hamilton 2009).

The SCUBE Subwatershed Study determined the preliminary (i.e. conceptual) boundaries of the
recommended NHS. The final boundaries of the recommended NHS are to be determined at a
subsequent planning stage (Draft Plan of Subdivision or Site Plan) through the completion of
additional studies.

13
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2.4 Environmental Restoration and Enhancement

The Subwatershed Strategy includes a number of recommendations to address existing
environmental issues or to protect/enhance the Core Areas and Linkages of the recommended
NHS.

Within Zone A (lands north of the Fruitland-Winona Secondary Plan Study Area) the
recommended measures include the following:

Stream restoration works and riparian plantings along Watercourses 5.0 and 6.0
downstream of Barton Street; and

Removal of barriersto fish movement at select culvert locations along Watercourse 9 and
Fifty Creek.

Within Zone B (lands within the Fruitland-Winona Secondary Plan Study Area) the
recommended measures include the following:

Plantings in and adjacent to Wetland 1 to consolidate its northern and southern portions,
increase the diversity of adjacent habitats and create a buffer to future land uses.

Plantings adjacent to Woodland 2 to reduce its edge-interior ratio and improve
opportunities for wildlife movement.

Plantings along Watercourse 7.0 between Highway 8 and Glover Road to enhance the
potential use of riparian habitat by wildlife and improve water quality.

Reforestation of selected areas of Woodland 5 to reduce its edge-interior ratio.

Within Zone C (lands between those within the Fruitland-Winona Secondary Plan Study Area
and the Niagara Escarpment) the recommended measures include enhancement of riparian
habitat along Watercourses 5.0, 6.0, 7.0 and Fifty Creek, upstream of Highway 8, to improve
linkages (i.e. opportunities for wildlife movement) between the Niagara Escarpment and
downstream elements of the recommended NHS.

2.5 NHSManagement

To ensure its long-term protection, the Subwatershed Strategy identifies a variety of management
measures to mitigate the potential impacts of future land uses on the recommended NHS. These
measures include the following:

the development of an Edge Management Plan;

the use of fencing to prevent encroachment within the NHS;

consideration of the location and design of road crossings of the NHS;

the use of public trailsto control access to sensitive vegetation communities within the
NHS; and

public education through signage and/or other material (e.g. homeowner’ s brochures) to
highlight natural heritage features and encourage stewardship.

14
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30 IMPLEMENTATION

The previous chapter outlined the findings of Phase 1 and Phase 2 of the SCUBE East and
SCUBE West Subwatershed Studies including the five general categories of works and measures
which together comprise the overal SCUBE Subwatershed Strategy. The next step in the
Subwatershed Study process is to develop a plan to guide future work so that the recommended
Strategy is successfully implemented.

Successful implementation of the Subwatershed Strategy will require the combined efforts of the
City of Hamilton, development proponents, local residents, the Hamilton Conservation Authority
and other agencies (e.g. MNR). As such, this Phase 3 Report outlines the following basic
elements of a successful implementation plan:

Responsibility for Implementation

Targets/Objectives

Requirements for Future Studies

Phasing Considerations

Additional Design Guidance and Policy Considerations
Approvals

A general overview of the above implementation elements is provided below.

3.1 Responsibility for Implementation

This Report identifies who is responsible for the implementation of the various Subwatershed
Strategy components. In general the recommended works and measures have been classified
into two basic groups, according to who is responsible for their implementation:

City/Agency Responsibility — these works and measures are not directly related to future
urban development. Rather, these works and measures are generally recommended to
address existing issues or to protect/enhance existing aquatic and terrestrial resources;
and.

Development Proponents' Responsibility — these works and measures are either directly
related to future urban development (e.g. stormwater management facilities) or are
expected to provide a direct benefit to the developing lands (e.g. capacity improvements
along Watercourse 9 West Tributary).

3.2 Targets/Objectives

This report clearly identifies the target(s)/objective(s) associated with each component of the
Subwatershed Strategy.

15
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3.3 Requirementsfor Future Studies

This Report outlines the requirements for future studies to be completed in support of the
implementation of the various components of the recommended Subwatershed Strategy.

For example, the Subwatershed Strategy identifies the stormwater management requirements for
the SCUBE study area a a conceptual level of detail, but implementation of these
recommendations will require further, progressively more detailed studies at both the
“catchment” and “site” level, as development planning proceeds. Up to two general levels of
additional stormwater management study are anticipated beyond the Subwatershed Study level.
Consistent with the City of Hamilton’s 2007 Criteria and Guidelines for Stormwater
Infrastructure Design document, these types of studies have been classified according to their
level of design:

Functional Design Level — In general, these types of studies and actions would take
place on a “stream reach” or “catchment” level, and are required before further detailed
planning and design can take place.

For example, this Functional Design level of study is more appropriate for stream works
that could affect several development properties and the associated development limits
adjacent to the modified streams.  The future re-alignment and re-construction of
Watercourse 5.0 upstream of Barton Street could affect the development limits of several
development properties through revised floodlines, for example.

Similarly, the planning and design of future stormwater management ponds should take
into account adjacent developments within a catchment in an effort to minimize the
overal number of facilities by providing larger, more efficient centralized ponds which
are shared by more than one development site.

At thislevel of study, the analyses and actions required would often be undertaken as part
of a Functiona Servicing Report for Stormwater Management (FSR). The City of
Hamilton's 2007 Criteria and Guidelines for Stormwater Infrastructure Design
document recommends the preparation of an FSR for proposed developments with a
minimum drainage area of 5ha. A detalled listing and genera checklist of components
expected by the city for FSR submissionsis aso provided in the document.

Detailed Design Level — In generd, these types of studies would be completed at the
Draft Plan of Subdivision or Site Plan approva level and are more detailed in nature,
often relying on the findings and preliminary designs completed at the previous level of
study (i.e. the Functional Design stage), such as the preliminary designs of the FSR. For
example, the final design of a stormwater pond, including grading, depths, and outlet
configuration will require the storage and release rate targets and overal rating curve
determined during the FSR.

16
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A detailed listing and general checklist of the components expected in Detailed SWM
Report submissions is provided in the City of Hamilton’s 2007 Criteria and Guidelines
for Stormwater Infrastructure Design document.

Through recent discussions with staff it has been noted that the City of Hamilton intends to
undertake a Master Servicing Study. The Terms of Reference for this study have not yet been
prepared. This study will primarily address items relating to municipa servicing (i.e. sanitary
and storm sewers, water mains) but will provide an opportunity to undertake some of the
stormwater tasks that would normally be undertaken at the Functiona Design Stage. Where
appropriate, recommendations as to which tasks could be considered as part of the Master
Servicing Study has been provided.

3.4 Phasing Considerations

Some components of the recommended Subwatershed Strategy will require other components to
be in place before they can proceed. For example, the Subwatershed Strategy includes a series of
stream works, some of which will have a direct impact on the planning and design of future
urban development. Coordination of the other components of the recommended Subwatershed
Strategy (e.g. drainage and infrastructure improvements) may present opportunities to minimize
in-stream disturbance and achieve cost savings. Therefore, this report identifies phasing
considerations associated with the implementation of recommended works, particularly those
that may be inter-related.

3.5 Additional Design Guidance and Policy Considerations

Additional design guidance from various sources is provided in Section 6 for the following
Subwatershed Strategy components:

Stormwater management ponds;

Traditional source controls;

Low Impact Development (L1D) controls; and
Conveyance improvements and stream restoration works.

The City of Hamilton’s 2004 “Storm Drainage Policy” and 2007 “Criteria and Guidelines for
Stormwater Management Infrastructure Design” documents provide a general outline of
stormwater management policy considerations. These documents were reviewed so that key
stormwater policy issues that may affect the implementation of the Subwatershed Strategy
components were noted.

With respect to the Subwatershed Strategy recommendation of LID source controls, which are a
relatively new concept that are just now beginning to be implemented in many southern Ontario
municipalities, further discussion is provided in Section 7 with respect to policy changes and
refinements for the City of Hamilton to consider.
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3.6 Approvals

This Report identifies the approvals and/or permits that may be required for each component of
the recommended Subwatershed Strategy.

Prior to the construction or implementation of many of the Subwatershed Strategy components
(e.g. stream works, stormwater management facilities), approvals and/or permits may be required
from one or more of the following agencies:

City of Hamilton;

Hamilton Conservation Authority;

Ministry of Transportation (MTO);
Ministry of the Environment (MOE);
Ministry of Natural Resources (MNR); and
Department of Fisheries and Oceans (DFO).
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40 CITY OF HAMILTON & AGENCY WORKS

The works and measures recommended by the Subwatershed Strategy have been classified into
two basic groups, according to who is responsible for their implementation:

City of Hamilton and/or Agency Responsibility; and
Development Proponents' Responsibility

This Section describes the implementation of works and measures that are recommended to
address existing environmental issues or to protect and enhance the Core Areas and Linkages of
the recommended Natural Heritage System. Accordingly, these works and measures are
considered the responsibility of the City of Hamilton and/or the Hamilton Conservation
Authority. Section 5 addresses works and measures that are either directly related to future
urban development or are expected to provide a direct benefit to the developing lands.

Table 4.1 summarizes the implementation elements for those works and measures for which the
City of Hamilton and/or Hamilton Conservation Authority are responsible. Details are provided
below for each.

4.1 Stormwater Management Controls

In general, the City of Hamilton is not responsible for the planning and design of the stormwater
management ponds, source controls and LID controls recommended under the Subwatershed
Strategy. These works are related to future urban development and therefore are the
responsibility of development proponents. Discussion of these works is provided in Section 5.1.
However, it is noted that the City of Hamilton should play a role in ensuring co-ordination of
future studies between development lands so that the number of stormwater ponds is minimized.
The City should also provide policy guidance through its role as the primary review and approval
agency for these works.

4.2 Drainage and Infrastructure | mprovement Works
4.2.1 Watercourse 7 Channel Conveyance | mprovements

Within the Watercourse 7 catchment, significant works have been recommended to relieve
existing flooding and erosion between Barton Street and the QEW. Re-design of this stream
reach using natural channel design, together with a culvert replacement at the CN rail line have
been recommended. Preliminary design for the first portion of these works between the CN rail
line and the QEW has recently been initiated. The City of Hamilton-led planning process for
these works is also considering the potential diversion of Watercourse 7.2 westward along the
CN rail line into the re-designed main branch of Watercourse 7.0. The potential diversion of
Watercourse 7.2 is discussed further in Section 5.2.2.
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TABLE 4.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURESFOR WHICH THE CITY OF HAMILTON AND/OR OTHER AGENCIES ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority/Phasing Consider ations Policy Considerations Approvals
Components
1. Stormwater Management Controls- Refer to Report Section 4.1
None identified — see Development Proponent Responsibility — Table 5.1
2. Drainage and Infrastructure Improvement Works - Refer to Report Section 4.2
Watercourse 7 channel capacity - flood and erosion relief - fluvial geomorphologic and hydrologic/hydraulic studies in support of - design of CN rail line-QEW reach has begun, including CN - incorporate 15 m Vegetation -HCA
improvements (Barton Street to QEW) preliminary design rail line culvert upgrade Protection Zone, to the extent - City
including possible diversion of Watercourse - hydraulic impact assessment - Watercourse 7.2 diversion could impact SWM planning. possible - MNR
7.2 westward along CN rail line - detailed natural channel design Therefore the studies, design, and construction of thediversion | - Any hydraulic aterationsto -DFO
- floodplain mapping updates to reflect revised development limitsalong there- | are to be completed prior to, or in conjunction with future consider HCA Floodplain
constructed reach development draining to Watercourse 7.2 Mapping Review document (Dec
- construction timing to account for warmwater fish habitat 2010)
Culvert Improvements (various locations) — | - flood relief - hydraulic modelling - investigate opportunities to co-ordinate culvert upgradeswith | - City of Hamilton 2007 Criteria | - HCA
Watercourses 5.0, 6.0, 6.1, 6.3 and 7.0 - eliminate barriers to fish passage - hydraulic impact assessment- floodplain mapping updates other stream relocation/ restoration/ capacity i mprovement and Guidelines for Stormwater - City
works along the same stream reach ' ”;gnﬂﬁ‘:ghugoggggﬂ on -MNR
- construction timing to account for warmwater fish habitat Authority's 2011 Planning and - DFO
Regulation Policies and
Guidelines document
- Any hydraulic alterations to
consider HCA Floodplain
Mapping Review document (Dec
2010)
3. Establishment of Recommended Natural Heritage System (NHS) — Refer to Report Section 4.3
Refine preliminary (i.e. conceptual) - flood hazard protection Refinement and finalization of hydraulic modelling and floodplain mapping for | Thelocation and design of future development within SCUBE | The refinement of floodplain - City
boundaries of recommended NHS through - erosion hazard protection Watercourses 5.0 and 6.0 north of Barton Street to be completed as part of future | West, SCUBE Central, SCUBE East (Parcel A) and SCUBE mapping and the meander belt -HCA
the completion of additional studiesto: - maintain and protect the significant naturl | Environmental Assessment Studies East (Parcel B) will be determined in part by the boundariesof | @Ssessmentswill be guided by -MNR

refine floodplain mapping for
Watercourses 5.0 and 6.0;

determine the meander belt of unconfined
portions of watercourses within the
SCUBE West and SCUBE East (Parcel B)
lands; and

confirm the distribution of breeding birds,
particularly those designated species at
risk, to guide the refinement of the
recommended NHS.

heritage features and ecological functions of
the lands within the study area of the
SCUBE Subwatershed Study.

.Meander Belt Assessment

Meander belt assessments will be completed for the unconfined portions of
watercourses within the SCUBE West and SCUBE East (Parcel B) lands,
including Watercourses 5.0, 6.0, 7.0 and Fifty Creek. Meander belts congtitute
Hazardous Lands as defined by the Hamilton Conservation Authority (2009) and
will be incorporated within the recommended NHS.

Species at Risk

Since the commencement of Phase 1 and Phase 2 of the SCUBE Subwatershed
Study three species of birds previously recorded from the study area have been
designated Threatened under the Endangered Species Act (2007), including
Bobolink (Dolichonyx oryzivorus), Eastern Meadowlark (Sturnella magna) and
Barn Swallow (Hirundo rustica). Additional surveys completed in 2012
confirmed that these species were not breeding within the study area of the
SCUBE Subwatershed Study. Accordingly, further refinement of the
recommended NHS to ensure that the Fruitland-Winona Secondary Plan satisfies
the habitat protection requirements of the Endangered Species Act (2007) is not
needed.

the recommended NHS. Therefore studies to define the limits
of NHS components should be completed before, or at least in
conjunction with the site specific studies required at subsequent
planning stages (i.e. Draft Plan of Subdivision or Site Plan) to
define the final boundaries of the recommended NHS and the
extent of the associated vegetation protection zone.

the requirements of the Natural
Hazards Technica Guides
(MNR 2006), and HCA
Floodplain Mapping Review
document (Dec 2010)

Additional guidance for the
meander belt assessment is
available from the meander belt

width delineation procedures
established by the TTRCA
(2004).

The MNR Niagara Area Species
at Risk Biologist should be
consulted to confirm breeding
bird survey protocols,
particularly those for species at
risk.




TABLE 4.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURESFOR WHICH THE CITY OF HAMILTON AND/OR OTHER AGENCIES ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority/Phasing Consider ations Policy Consider ations Approvals
Components
4. Environmental Restoration and Enhancement Works - Refer to Report Section 4.4
Core Areas and Linkages within the naturalize Hazardous Lands as defined | Site-specific restoration/planting plans should be prepared by a qualified | The extent and configuration of enhancements to Core Areas | Planting plans to provide - City
Fruitland-Winona Secondary Plan Study by the Hamilton Conservation Authority | professional (e.g. botanist, ecologist or landscape architect) to guide | @nd Linkages within the Fruitland-Winona Secondary Plan | enhancement plantings should -HCA
Area (2009) recommended enhancement activities within Zone B. The development of Area will be determined by the fina boundaries of the | incorporate site-appropriate
decrease the edge-interior ratio of . . . _— recommended NHS. Therefore site-specific | native species. Asoutlined by
Significant Woodlands and Wetlands rsﬁ)s\::z;/qiangtzg pIar;so\;d\lw;)/lgrd :);Ior::t)ir(r)?jd| :n); rt]he fll;(i ns?i)ljfd tglesosfelzlzzt restoration/planting plans should be completed in conjunction | Section F3.4.4.1 of the Urban
provide improved opportunities for ) i Y- ) ' p 9 .p ™" | with, or after, the site specific studies required at subsequent | Official Plan, the City of
wildlife movement new information derived from future studies and changes in | planning stages (i.e Draft Plan of Subdivision or Site Plan) to | Hamilton encourages the use of
buffer Core Areas from future land uses | COSEWIC/COSSARO status designations.  Site-specific restoration/planting | define the final boundaries of the recommended NHS. native species when planting
increase habitat diversity plans should account for the habitat requirements of species at risk and/or _ _ within or adjacent to natural
improve water quality species of conservation concern, if present. Restoration/planting plans should | The City of Hamilton may undertake enhancements to Core | areas.
dso include recommendations to monitor the establishment/survival of | A€ and Linkages \.N'th' n the Pruitland-Winona Seppndary
enhancement plantings. Plan Area or seek to |mplem¢nt Fh@e works as Cond[tlons of
Approval through future applications under the Planning Act.
Coordination of enhancement activities with other works
(eg.drainage and infrastructure improvements) and/or
development activities may present opportunities to minimize
potential disturbance to the NHS and achieve cost savings.
Watercourse 5.0 riparian plantings - improve aguatic habitat, bank stability and | - fluvial geomorphologic assessment - investigate opportunity to co-ordinate works with Stream restoration works should | - HCA
(Barton Street to Arvin Avenue) and stream stream shading so that Watercourse 5.0 can | - hydraulic impact assessment recommended culvert upgrades at CN rail line and South conform to the policies outlined - City
restoration (Arvin Avenue to QEW) ultimately function as direct fish habitat - detailed specifications for riparian areas, including a minimum 15 m wide Service Road in Section 2.1.3 of the Hamilton | - DFO
V egetation Protection Zone along each side of the improved channel, to the - construction timing to account for warmwater fish habitat Conservation Authority’s
extent possible Planning and Regulation
- construction phasing plans that address fisheries timing windows, temporary Palicies and Guidelines
diversions, pumping, re-connection, etc... document (October, 2011).
- input to incorporate agquatic habitat recommendations Additional guidance for stream
- restoration plans restoration works is provided by
- landscaping/planting plans the City of Hamilton's 2007
Criteriaand Guidelines for
Stormwater Infrastructure
Design document.
Any hydraulic aterationsto
consider HCA Floodplain
Mapping Review document (Dec
2010)
Watercourse 6.0 stream restoration - improve aquatic habitat, bank stability and | - fluvial geomorphologic assessment - investigate opportunity to co-ordinate works with Stream restoration works should | - HCA
(Barton Street to South Service Road) stream shading so that Watercourse 6.0 can | - hydraulic impact assessment- detailed specifications for riparian areas, recommended culvert upgrades at Barton Street and CN rail conform to the policies outlined - City
ultimately function as direct fish habitat including a minimum 15 m wide V egetation Protection Zone along each side of line in Section 2.1.3 of the Hamilton | - MNR
the improved channel, to the extent possible - congtruction timing to account for warmwater fish habitat Conservation Authority’s - DFO

- construction phasing plans that address fisheries timing windows, temporary
diversions, pumping, re-connection, etc...

- input to incorporate agquatic habitat recommendations

- restoration plans

- landscaping/planting plans

Planning and Regulation
Policies and Guidelines
document (October, 2011).
Additional guidance for stream
restoration works s provided by
the City of Hamilton's 2007
Criteriaand Guidelines for
Stormwater Infrastructure
Design document.

Any hydraulic aterationsto
consider HCA Floodplain
Mapping Review document (Dec
2010)




TABLE 4.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURESFOR WHICH THE CITY OF HAMILTON AND/OR OTHER AGENCIES ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority/Phasing Consider ations Policy Considerations Approvals

Components

Fish Barrier Removal: - fish passage Preliminary design for recommended works would focus on hydraulic analyses | - the timing of the recommended barrier removals is not | - Design guidance for culvert | - MTO

- Watercourse 9 crossing of QEW to determine an appropriate opening size to convey the specified flood flow. | dependent on any other works or urban development. Rather, it | and channel improvements is | - DFO

- Fifty Creek crossings of QEW and The sizing would aso take into account requirements for fish passage and | is anticipated that the barrier removals could take place in | provided by the City of | - City

Highway 8 physical constraints such as the existing road profile. A hydraulic impact | conjunction with any future planned works on these roadways | Hamilton’s 2007 Criteria and | - HCA

assessment would be required. that might include modifications to the subject culvert | Guidelines for  Stormwater
structures, such as future highway expansions. Infrastructure Design document.
Following the preliminary planning and design works above, detailed design of
the recommended works would be completed. For this step, the preliminary | - construction timing to account for warmwater fish habitat - Recommended works should
design drawings would be refined to include specific details including: conform to the policies outlined
in Section 2.1.3 of the Hamilton
Detailed specifications for culvert structure such as structural details, Conservation Authority’s
headwalls, wingwalls, grading, and channel details for open bottom Planning and Regulation
structures, etc. Policies and Guidelines
Construction phasing plans that address fisheries timing windows, temporary document (October, 2011).
diversions, pumping, re-connection, etc.
Landscaping and restoration plans; and - Any hydraulic alterations to
Erosion and sediment control plans. consider  HCA  Floodplain
Mapping Review document (Dec
2010)

Zone C Riparian Habitat Enhancements Site-specific restoration/planting plans should be prepared by a qualified | The timing of the recommended riparian habitat enhancements | Planting plansto provide - landowners
- to improve the ability of headwater reaches | professional (e.g. botanist, ecologist or landscape architect) to guide | iS not dependent on any other works or urban development. | enhancement plantings should -HCA
of Watercourses 5.0, 6.0, 7.0 and Fifty | recommended enhancement of riparian  habitat. This may involve However, any required vegetation removas (e.g. invasive | incorporate site-appropriate - City
Creek to function as linkages between the species) must adhere to timing windows associated with the | native species. Asoutlined by -NEC

Niagara Escarpment and Core Areas of the
recommended NHS within Zone B,
paticularly the Fifty Creek Valley
Environmentally Significant Area.

- recommended enhancements will improve
opportunities for wildlife movement and
enhance downstream aquatic habitat through
increased bank stability and stream shading.

restoration/enhancement plantings and/or the control of invasive species. The
development of restoration/planting plans should be informed by the findings of
the SCUBE Subwatershed Study. However, restoration/planting plans should
aso reflect new information derived from future studies and changes in
COSEWIC/COSSARO status designations.  Site-specific restoration/planting
plans should account for the habitat requirements of species at risk and/or
species of conservation concern, if present. Restoration/planting plans should
aso include recommendations to monitor the establishment/survival of
enhancement plantings.

Migratory Birds Convention Act.

Section F3.4.4.1 of the Urban
Officia Plan, the City of
Hamilton encourages the use of
native species when planting
within or adjacent to natural
aress.

5. Natural Heritage System M anagement — Refer to Report Section 4.5




TABLE 4.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURESFOR WHICH THE CITY OF HAMILTON AND/OR OTHER AGENCIES ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority/Phasing Consider ations Policy Considerations Approvals
Components
Establishment of Trails Avoid or mitigate the potential impacts of The City of Hamilton will complete a Streetscape Master Plan for Barton Street | The location of Trail A and any connection(s) between the | - Per Section F3.2.1.1 of the | - City
the proposed trail network on the natural which will include the design and definition of the Barton Street Pedestrian | BSPP and the SCUBE NHS will be determined by future | Urban Officid Plan, | - HCA
features and ecological functions of the Promenade. The City of Hamilton should aso complete an Environmental | development plans and the final boundaries of the NHS. Trail | Environmental Impact | ~ MNR
NHS. Impact Statement (EIS) to: planning should be completed in conjunction with, or after, the | Statements are to be prepared in -ESAIEG
site specific studies that will be completed at subsequent | accordance with EIS guidelines
assess any proposed connection between the BSPP and elements of the | planning stages (i.e. Draft Plan of Subdivision or Site Plan) to | adopted by City of Hamilton
SCUBE NHS; establish the configuration of proposed development and define | Council in July, 2004.
the final boundaries of the recommended NHS.
determine the exact location, design and construction material requirements . .
for Trail A: and The City of Hamilton may undertake enhancements to Core
Areas and Linkages within the Fruitland-Winona Secondary
: : P g Plan Area or seek to implement these works as Conditions of
review and confirm management measures to minimize the potential impacts o .
of the future trail network use on the SCUBE NHS. Appro_val _through fu_ture appllca_tlons qnder the Planning Act.
Coordination of traill construction with NHS enhancement
activities and/or development activities may present
opportunities to minimize potential disturbance to the NHS and
Design Guidance and Policy Consider ations achieve cost savings.
Section 8 of the SCUBE Subwatershed Study Phase 1 and Phase 2 Reports
includes a number of recommendations regarding the location and operation of
the proposed trail network. The City of Hamilton’s 2007 Recreational Trails
Master Plan document provides recommendations regarding trail development
and maintenance standards.
Stewardship (educational brochure) The educational brochure is intended to: The development of the educational brochure should be informed by the findings | Additional site-specific studies are to be completed a | The development of the | - City

Emphasize  the importance  of
conserving retained natural areas in
urbanizing landscapes.

Provide an overview of the significant
natural heritage features and functions
of the SCUBE NHS.

Provide specific recommendations to
residents to promote environmental
stewardship.

Outline the environmental
responsibilities of the City of Hamilton,
developers and local residents.

Promote opportunities for resident
participation in the management and
restoration of retained natural areas.

Provide contact information for sources
of additional information and support
for stewardship efforts, such as the
Hamilton-Halton Watershed
Stewardship Program and the Hamilton
Landowner Stewardship Council.

of the SCUBE Subwatershed Study as well as new information derived from the
site specific studies that will be completed at subsequent planning stages
(i.e. Draft Plan of Subdivision or Site Plan) to define the final boundaries of the
recommended NHS.

subsequent planning stages (i.e. Draft Plan of Subdivision or
Site Plan) to establish the configuration of proposed
development and define the find boundaries of the
recommended NHS. The recommended educational brochure
should be developed after the completion of these studies.

recommended educational
brochure is consistent with
Sections C2.12 and F3.1.6.2(d)
of the City of Hamilton Urban
Officia Plan.
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4.2.1.1 Targets/Objectives

The objective of the proposed channel capacity improvements can be described as the provision
of a stable, naturalized stream (including a minimum 15 m wide Vegetation Protection Zone, to
the extent possible) that provides warmwater habitat and has the capacity to convey flood flows
without impacting the adjacent roads or development lands.

4.2.1.2 Future Studies

Preliminary channel design would typically be undertaken at a Functional Design stage. At this
phase, the required studies include:

Fluvial geomorphologic assessment to establish the existing and proposed natural channel
form;

Hydraulic modelling to provide an appropriately sized channel capable of conveying
flood flows and maintaining or exceeding the overall flood storage volumes of the
existing floodplain;

Hydraulic modelling to size any proposed new bridge/culvert crossings,

Hydraulic impact assessment to evaluate potential upstream and downstream impacts of
the proposed works on peak flows, water levels, floodlines and erosion potential.
Identification of design measures to avoid/mitigate the potential negative effects of the
proposed channel improvements on existing natural heritage features and functions;

Input to incorporate aquatic habitat recommendations.

The key outcome from the Functional Design stage would be a preliminary natural channel
design, including plan/profile, and typical cross-section drawings for the proposed works.
Floodplain mapping would also be updated at this time.

Following the preliminary planning and design works above, detailed natural channel design
would be completed. For this step, the preliminary design drawings would be refined to include
specific detailsincluding:

Detalled specifications for channel features such as side slopes, riffle-pool locations and
dimensions;

Detailed specifications for riparian areas, including a minimum 15 m wide Vegetation
Protection Zone aong each side of the improved channel (to the extent possible);

Details for any proposed new bridge/culvert crossings;

Construction phasing plans that address fisheries and other environmenta timing windows
(e.g. those associated with the Migratory Birds Convention Act), temporary diversions,
pumping, re-connection, etc.

Landscaping and restoration plans,

Erosion and sediment control plans.

Additional design guidance and recommendations for natural channel design are provided in
Section 6.4.
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4.2.1.3 Phasing
The planning, design and construction of these works is being undertaken in two phases:

From the QEW upstream to the CN rail line. As noted, this phase has recently been
initiated.
From the CN rail line upstream to Barton Street.

In general, the design and construction timelines for these works north of Barton Street will not
impact the stormwater management planning and development of the upstream SCUBE lands
west of McNellly Road. However, the ultimate decision about diverting Watercourse 7.2 along
the CN rail line could affect the stormwater management planning for the development lands
which currently drain to this tributary. Therefore, the future studies, design and construction that
are required for this proposed diversion will need to be completed either before, or at the very
least, in conjunction with the stormwater management planning and development for the
Watercourse 7.2 drainage area. Thisis discussed further in Section 5.2.2.

4.2.1.4 Design Guidance and Policy Considerations

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports identify opportunities to enhance
the Core Areas and Linkages of the recommended Natural Heritage System, including
Watercourse 7.0. Conveyance improvements should conform to the policies outlined in
Section 2.1.3 of the Hamilton Conservation Authority’s Planning and Regulation Policies and
Guidelines document (October, 2011), and the Floodplain Mapping Review document
(December 2010). Additional guidance for natural channel design and restoration works, as
specified by the City of Hamilton’s 2007 Criteria and Guidelines for Stormwater Infrastructure
Design document, is provided in Section 6.4.

4.2.1.5 Approvals

Hamilton Conservation Authority would be the primary approval agency for stream works, with
input from the City of Hamilton. One or more additional permits may be required from MNR.
Should the proposed works have the potential to impact species at risk (e.g. Butternut) a permit
would be required under the Endangered Species Act (2007). Should the proposed works
involve a fish rescue, a permit would be required under the Fish and Wildlife Conservation Act
(1997). DFO authorization may also be required.

4.2.2 Culvert Improvements

The Phase 1 and Phase 2 Report of the SCUBE West Subwatershed Study recommends culvert
improvements at a number of road/rail crossings of Watercourses 5.0, 6.0, 6.1, 6.3 and 7.0:

Watercourse 5.0 crossings of Barton Street and the CN rail line
Watercourse 6.0 crossings of Barton Street and the CN rail line
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Watercourse 6.1 crossings of Barton Street and Arvin Avenue
Watercourse 6.3 crossings of Arvin Avenue and the CN rail line
Watercourse 7.0 crossing of the CN rail line

The Fruitland-Winona Secondary Plan identifies two new road crossings of watercourses within
the SCUBE West lands. Collector Road B is proposed to cross Watercourse 5.0 approximately
30 m north of Wetland 4. Collector Road C is proposed to cross Watercourse 7.0 midway
through Wetland 3. The culverts currently located at these locations will need to be improved
prior to the construction of the preferred road crossings.

4.2.2.1 Targets/Objectives

The primary objective of the recommended culvert improvements is to reduce the existing flood-
susceptibility of these structures and the surrounding lands. However, Watercourses 5.0, 6.0, 6.1
and 7.0 are al warmwater watercourses that function as indirect fish habitat; recommended
culvert improvements may eliminate barriers to the upstream movement of fish. Therefore, the
design of the recommended culvert improvements should also consider fish passage.

The City of Hamilton’s 2007 Criteria and Guidelines for Stormwater Infrastructure Design
document recommends that new culverts and bridges be designed to convey the Regulatory flood
and be designed in accordance with MTO policies and guidelines.

4.2.2.2 Future Studies

Preliminary design work for recommended culvert improvements would focus on hydraulic
analyses to determine an appropriate opening size to convey the specified flood flow. The sizing
should also take into account requirements for fish passage and physical constraints such as.

Existing road profile;
Existing buried municipal services; and
Land availability and property ownership.

The Hamilton Conservation Authority’s most up-to-date HEC-RAS hydraulic model for the
subject watercourse should be used for the analysis. A hydraulic impact assessment to should be
completed to evaluate potential upstream and downstream impacts of the proposed works on
peak flows, water levels, floodlines and erosion potential.

Following the preliminary planning and design works above, detailed design of the culvert works
would be completed. For this step, the preliminary design drawings would be refined to include
specific detailsincluding:

Detailed specifications for culvert structure such as structural details, headwalls, wingwalls,
grading, and channel details for open bottom structures, etc.

Construction phasing plans that address fisheries timing windows, temporary diversions,
pumping, re-connection, etc.

Landscaping and restoration plans; and

Erosion and sediment control plans.
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Additional design guidance and recommendations for culvert and channel improvements are
provided in Section 6.4.

4.2.2.3 Phasing

The timing of the recommended culvert improvements is not dependent on any other works or
urban development. However, many of these works are located within stream reaches for which
the Subwatershed Strategy has aso recommended channel capacity improvements or
enhancement measures. Therefore, in an effort to minimize in-stream disturbance and achieve
possible cost savings, opportunities to co-ordinate City of Hamilton culvert improvements with
other adjacent channel works should be investigated. It isnoted that the recently-initiated design
works for the channel capacity improvements along Watercourse 7.0 aso include the
recommended culvert improvement at the CN rail line crossing.

The actual construction of the culvert improvements along Watercourses 5.0, 6.0, 6.1 and 7.0
will need to take place within a specific window associated with their warmwater fish habitat.
No such timing window applies to the Watercourse 6.3 crossing of the CN rail line as this
watercourse does not function as fish habitat.

4.2.2.4 Design Guidance and Policy Considerations

Culvert improvements should conform to the policies outlined in Section 2.1.3 of the Hamilton
Conservation Authority’s Planning and Regulation Policies and Guidelines document
(October, 2011) and the Floodplain Mapping Review document (December 2010). Additional
guidance for culvert and channel design works, as specified by the City of Hamilton’s 2007
Criteria and Guidelines for Stormwater Infrastructure Design document, is provided in Section
6.4.

4.2.2.5 Approvals

Hamilton Conservation Authority is the primary approval agency for flood relief works
associated with the culvert upgrades. One or more additional permits may be required from
MNR. Should culvert improvements have the potential to impact species at risk (e.g. Butternut)
apermit would be required under the Endangered Species Act (2007). Should the improvements
involve a fish rescue, a permit would be required under the Fish and Wildlife Conservation Act
(1997). DFO authorization of culvert improvements may also be required.

4.3 Establishment of the Recommended Natural Heritage System

The Subwatershed Strategy identifies arecommended NHS that consists of the following:

Core Areas as defined by the City of Hamilton (2009) including Key Natural Heritage
Features, Key Hydrologic Features and Local Natural Areas,

Linkages as defined by the City of Hamilton (2009);

Hazardous Lands as defined by the Hamilton Conservation Authority (2009); and
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Preliminary vegetation protection zones consistent with the minimum requirements of the
City of Hamilton (City of Hamilton 2009)

4.3.1 TargetsdObjectives

The recommended NHS is intended to maintain, protect and enhance the significant natural
heritage features and ecological functions of the lands within the study area of the SCUBE
Subwatershed Study.

4.3.2 Future Studies

The preliminary (i.e. conceptual) boundaries of the recommended NHS were determined during
Phase 1 and Phase 2 of the SCUBE Subwatershed Study. However, further studies are required
to refine the limits of these boundaries within the SCUBE West, SCUBE Central, SCUBE East
(Parcel A) and SCUBE East (Parcel B) lands. Three of the required studies are most
appropriately completed at the subwatershed scale; accordingly, the City of Hamilton has been
assigned responsibility for their completion. These studies include the following:

4.3.2.1 Refinement of Floodplain Mapping for Water courses 5.0 and 6.0

The creek reaches located north of Barton Street are characterized by flat topography resulting in
multiple spills between channels. Precise delineation of the spills as part of the Phase 1 & 2
Subwatershed Study was difficult to quantify due to the flat topography of the area, however, the
locations of the spills are generally consistent with the results of the earlier 1990 FDRP mapping.

Drainage improvements within this area are expected to be investigated as part of future
Environmental Assessment studies. Future refinement to the hydraulic modelling downstream of
Barton Street and associated floodline mapping is anticipated to be undertaken as part of these
studies.

Additional hydraulic modelling and floodplain mapping refinements are recommended for select
locations south of Barton Street. These are discussed under development-related works in
Section 5.3.

4.3.2.2 Meander Belt Assessment

Meander belt assessments will be completed for the unconfined portions of watercourses within
the SCUBE West and SCUBE East (Parcel B) lands, including Watercourses 5.0, 6.0, 7.0 and
Fifty Creek. Meander belts constitute Hazardous Lands as defined by the Hamilton
Conservation Authority (2009) and will be incorporated within the recommended NHS.
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4.3.2.3 Speciesat Risk

Since the commencement of Phase 1 and Phase 2 of the SCUBE Subwatershed Study three
species of birds previously recorded from the study area have been designated Threatened under
the Endangered Species Act (2007), including Bobolink (Dolichonyx oryzivorus), Eastern
Meadowlark (Sturnella magna) and Barn Swallow (Hirundo rustica). Additional surveys
completed in 2012 by Stantec Consulting Limited confirmed that these avifaunal species were
not breeding in and immediately adjacent to the study area of the SCUBE Subwatershed Study.
Accordingly, refinement of the recommended NHS to ensure that the Fruitland-Winona
Secondary Plan satisfies the habitat protection requirements of the Endangered Species Act
(2007) for Bobolink, Eastern Meadowlark, and Barn Swallow is not needed.

4.3.3 Phasing

The location and design of future development within SCUBE West, SCUBE Central, SCUBE
East (Parcel A) and SCUBE East (Parcel B) will be determined in part by the boundaries of the
recommended NHS. Therefore the above-noted studies to define the limits of NHS components,
including Core Areas (i.e. the habitat of species at risk) and Hazardous Lands as defined by the
Hamilton Conservation Authority (i.e. floodplain, meander belt) should be completed before, or
a least in conjunction with the site specific studies required at subsequent planning stages
(i.e. Draft Plan of Subdivision or Site Plan) to define the final boundaries of the recommended
NHS and the extent of the associated vegetation protection zone. These site-specific studies are
described in Section 5.3.2.

4.3.4 Design Guidance and Policy Considerations

The refinement of floodplain mapping for Watercourses 5.0 and 6.0 and the meander belt
assessments for the unconfined portions of Watercourses 5.0, 6.0, 7.0 and Fifty Creek will be
guided by the requirements of the Natural Hazards Technical Guides (MNR 2006) and the
Floodplain Mapping Review document (December 2010). Additional guidance for the meander
belt assessment is available from the meander belt width delineation procedures established by
the Toronto and Region Conservation Authority (TRCA 2004).

4.3.5 Approvals

The Hamilton Conservation Authority will review and approve refined floodplain mapping for
Watercourses 5.0 and 6.0 as well asthe results of the meander belt assessments.

The recommended NHS is to be established by the City of Hamilton, in consultation with the
Hamilton Conservation Authority and the MNR, through the planning process to prepare the
Fruitland-Winona Secondary Plan. The Fruitland-Winona Secondary Plan will be adopted as
City of Hamilton policy as an amendment to the Urban Official Plan.

29



SCUBE Subwatershed Study: Phase 3 May 15, 2013
The City of Hamilton

Section C2.2.8 of the City of Hamilton Urban Official Plan states that al natural features,
required vegetation protection zones and enhancement or restoration areas on a property areto be
placed under appropriate zoning in the zoning by-law and/or protected through a conservation
easement to the satisfaction of the City of Hamilton or the Hamilton Conservation Authority, or
deeded to a public authority. Acquisition by a public body may also be considered as an option
for protecting natural features and functions.

Per Section C2.12 of the Urban Official Plan, the City of Hamilton may also support the use of
non-regulatory measures to establish the recommended NHS. Such measures could include
conservation easements, land trusts, public land dedication or acquisition, property tax
mechanisms, or similar tools.

4.4 Environmental Restoration and Enhancement

The environmental restoration and enhancement works recommended by the Subwatershed
Strategy are not directly related to, or expected to benefit the future urban development lands.
Rather, these works are generally recommended to address existing environmental issues, or to
protect and enhance the Core Areas and Linkages of the recommended NHS. Accordingly, these
works are considered the responsibility of the City of Hamilton and/or the Hamilton
Conservation Authority.  Development proponents are not responsible for any of the
recommended restoration and enhancement works at this time. However, it should be
recognized that the City of Hamilton may seek to implement these works as Conditions of
Approva through future applications under the Planning Act.

4.4.1 Core Areas and Linkageswithin the Fruitland-Winona Secondary Plan Study Area

The Subwatershed Strategy recommends enhancements to the Core Areas and Linkages of the
recommended NHS within Zone B (i.e. the Fruitland-Winona Secondary Plan Study Area)
including the following:

Wetlands associated with Watercourse 5.0
Core Areas associated with Watercourse 6.0
Wetlands associated with Watercourse 7.0
Woodland 5

4.4.1.1 Targets/Objectives
The objectives of the recommended enhancements include the following:

- naturalize Hazardous Lands (e.g. floodplain) as defined by the Hamilton Conservation
Authority (2009);

- decrease the edge-interior ratio of Significant Woodlands and Wetlands;

- provide improved opportunities for wildlife movement;

30



SCUBE Subwatershed Study: Phase 3 May 15, 2013
The City of Hamilton

- buffer Core Areas from future land uses,
- increase habitat diversity; and
- improve water quality.

4.4.1.2 Future Studies

Site-specific restoration/planting plans should be prepared by a qualified professiona
(e.g. botanist, ecologist or landscape architect) to guide recommended enhancement activities
within Zone B. The development of restoration/planting plans should be informed by the
findings of the SCUBE Subwatershed Study. However, restoration/planting plans should also
reflect new information derived from future studies and changes in COSEWIC/COSSARQO status
designations. Site-specific restoration/planting plans should account for the habitat requirements
of species at risk and/or species of conservation concern, if present. Restoration/planting plans
should also include recommendations to monitor the establishment/survival of enhancement
plantings.

4.4.1.3 Phasing

The extent and configuration of enhancements to Core Areas and Linkages within the
Fruitland-Winona Secondary Plan Area will be determined by the final boundaries of the
recommended NHS. Therefore site-specific restoration/planting plans should be completed in
conjunction with, or after, the site specific studies required at subsequent planning stages
(i.e. Draft Plan of Subdivision or Site Plan) to define the final boundaries of the recommended
NHS. These site-specific studies are described in Section 5.3.2.

The City of Hamilton may undertake enhancements to Core Areas and Linkages within the
Fruitland-Winona Secondary Plan Area or seek to implement these works as Conditions of
Approva through future applications under the Planning Act. Coordination of enhancement
activities with other works (e.g. drainage and infrastructure improvements) and/or development
activities may present opportunities to minimize potential disturbance to the NHS and achieve
cost savings.

Idedlly, plantings plans would be implemented during the spring or autumn rather than during
the hot, dry summer months. Monitoring of the survivorship of plantings should commence one
year after planting has been completed and should continue for one-three years depending on
site-specific conditions, the availability of funding and the capacity of monitoring staff.

4.4.1.4 Design Guidance and Policy Considerations

Section C2.9.1 of the Urban Official Plan notes that the City of Hamilton will pursue
partnerships to rehabilitate Core Areas and re-establish and strengthen Linkages. The City of
Hamilton will also encourage naturalization, or the re-establishment of native indigenous
vegetation throughout the NHS to maintain ecological functions.

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports identify opportunities to enhance
the Core Areas and Linkages of the recommended NHS. Planting plans to provide enhancement
plantings should incorporate site-appropriate native species. As outlined by Section F3.4.4.1 of
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the Urban Officia Plan, the City of Hamilton encourages the use of native species when planting
within or adjacent to natural areas. Appendix K of the Hamilton Conservation Authority’s
Planning and Regulation Policies and Guidelines document (October, 2011) provides a lists
species of trees, shrubs and vines native to the City of Hamilton.

4.4.1.5 Approvals
Enhancement activities to be undertaken by the City of Hamilton within areas subject to Ontario
Regulation 161/06 will require approval from the Hamilton Conservation Authority.

442 Watercourse5.0 and 6.0 Stream Restoration and Riparian Plantings downstream of
Barton Street

Section 3.2.4.4 of the Phase 1 and Phase 2 Report of the SCUBE West Subwatershed Study
recommends stream restoration works and riparian plantings along Watercourse 5.0 and
Watercourse 6.0 downstream of Barton Street.

4.4.2.1 Targets/Objectives

The objective of the proposed restoration works and riparian plantings is to improve the existing
aguatic habitat, bank stability and stream shading of the urbanized reaches of Watercourses 5.0
and 6.0. These measures are intended to contribute to the enhancement of these watercourses so
that they can ultimately function as direct fish habitat.

4.4.2.2 Future Study
The planning and design of these proposed works would include:

Fluvial geomorphic assessment to establish the proposed natural channel form;

Hydraulic impact assessment to evaluate potential upstream and downstream impacts of
the proposed works on peak flows, water levels, floodlines and erosion potential;

Detailed specifications for riparian areas, including a minimum 15 m wide Vegetation
Protection Zone aong each side of the improved channel (to the extent possible);
Construction phasing plans that address fisheries timing windows, temporary diversions,
pumping, re-connection, €tc...

Input to incorporate aquatic habitat recommendations,

Restoration plans; and

Landscaping/planting plans.

Future studies should include site walks with Hamilton Conservation Authority staff to identify
areas for riparian plantings. These areas should include areas of significant bank erosion,
exposed soil and any other areas of concern.
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4.4.2.3 Phasing

The timing of the recommended restoration works and riparian plantings is not dependent on any
other works or urban development. However, as noted earlier, the Subwatershed Strategy also
recommends a number of culvert upgrades within these reaches of Watercourses 5.0 and 6.0.
Therefore, in an effort to minimize in-stream disturbance and achieve possible cost savings,
opportunities to co-ordinate the City of Hamilton's restoration works with the culvert
improvement works should be investigated.

The actual construction of the in-stream restoration works will need to take place within a
specific window associated with the warmwater fish habitat of these streams.

4.4.2.4 Design Guidance and Policy Considerations

Section C2.9.1 of the Urban Officia Plan notes that the City of Hamilton will pursue
partnerships to rehabilitate Core Areas and re-establish and strengthen Linkages. The City of
Hamilton will aso encourage naturalization, or the re-establishment of native indigenous
vegetation throughout the NHS to maintain ecological functions.

Stream restoration works should conform to the policies outlined in Section 2.1.3 of the
Hamilton Conservation Authority’s Planning and Regulation Policies and Guidelines document
(October, 2011) and the Floodplain Mapping Review document (December 2010). Additional
guidance for stream restoration works, as specified by the City of Hamilton’s 2007 Criteria and
Guidelines for Stormwater Infrastructure Design document, is provided in Section 6.4.

4.4.2.5 Approvals

Enhancement activities to be undertaken by the City of Hamilton within areas subject to Ontario
Regulation 161/06 will require approval from the Hamilton Conservation Authority. DFO
authorization of in-stream works may also be required.

4.4.3 Fish Barrier Removal

The removal of barriers to fish movement is typicaly a management priority, and Section 8 of
the Ministry of Transportation's Environmental Guide for Fish and Fish Habitat (2009)
recommends methods of mitigating existing barriers to fish movement. With respect to culverts
under existing highways, the guide suggests severa on-site mitigation opportunities, including:

Removal of a ‘perched” culvert outfall, ether through replacement or channel
modifications;

Creation of alow flow channel through a culvert or narrow structure opening to provide
passage under low flow conditions;

Replacement of an undersized culvert or narrow structure opening that creates a
‘velocity’ barrier during high flow conditions; and

Replacement of over-steepened culverts or retrofit of culvertsto permit fish passage.
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The Subwatershed Strategy recommends improvements to existing structures that present
barriers to fish passage at three watercourse crossings of roads (Figure 2.4):

Watercourse 9 crossing of QEW
Fifty Creek crossing of QEW
Fifty Creek (East Tributary) crossing of Highway 8

4.4.3.1 Targets/Objectives

The objective of the recommended works is to eliminate existing barriers to fish movement,
including grade control structures and perched culverts. The removal of these barriers would
allow fish to move from the downstream sections of the watercourses upstream, thereby
converting indirect fish habitat to direct fish habitat.

The City of Hamilton's 2007 Criteria and Guidelines for Stormwater Infrastructure Design
document recommends that new culverts and bridges be designed to convey the Regulatory flood
and be designed in accordance with MTO policies and guidelines.

4.4.3.2 Future Studies

Preliminary design work for recommended works would focus on hydraulic analyses to
determine an appropriate opening size to convey the specified flood flow. The sizing would also
take into account requirements for fish passage and physical constraints such as the existing road
profile. The Hamilton Conservation Authority’s most up-to-date HEC-RAS hydraulic model for
the subject watercourse should be used for the analysis. A hydraulic impact assessment to
should be completed to evaluate potential upstream and downstream impacts of the proposed
works on peak flows, water levels, floodlines and erosion potential.

Following the preliminary planning and design works above, detailed design of the
recommended works would be completed. For this step, the preliminary design drawings would
be refined to include specific details including:

Detailed specifications for culvert structure such as structural details, headwalls, wingwalls,
grading, and channel details for open bottom structures, etc.

Construction phasing plans that address fisheries timing windows, temporary diversions,
pumping, re-connection, etc.

Landscaping and restoration plans; and

Erosion and sediment control plans.

4.4.3.3 Phasing

The timing of the recommended barrier removals is not dependent on any other works or urban
development. Rather, it is anticipated that the barrier removals could take place in conjunction
with any future planned works on these roadways that might include modifications to the subject
culvert structures, such as future highway expansions.
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The actual construction of the recommended works would need to take place within a specific
window associated with the warmwater fish habitat of Watercourse 9 and Fifty Creek.

4.4.3.4 Design Guidance and Policy Considerations

Design guidance for culvert and channel improvements, as specified by the City of Hamilton's
2007 Criteria and Guidelines for Stormwater Infrastructure Design document, is provided in
Section 6.4. Recommended works should conform to the policies outlined in Section 2.1.3 of the
Hamilton Conservation Authority’s Planning and Regulation Policies and Guidelines document
(October, 2011) and the Floodplain Mapping Review document (December 2010).

4.4.3.5 Approvals

Proposed works would require the approvals of the City of Hamilton and the Ministry of
Transportation (QEW culverts), with the support of Hamilton Conservation Authority. One or
more additional permits may be required from MNR. Should culvert improvements have the
potential to impact species at risk (e.g. Butternut) a permit would be required under the
Endangered Species Act (2007). Should the improvements involve afish rescue, a permit would
be required under the Fish and Wildlife Conservation Act (1997). DFO authorization of the
recommended works may also be required.

4.4.4 ZoneC Riparian Habitat Enhancements

The Subwatershed Strategy recommends the enhancement of riparian habitat along Watercourses
5.0, 6.0, 7.0 and Fifty Creek between the Niagara Escarpment and Highway 8. Recommended
enhancements would be implemented by the City and Hamilton and/or the Hamilton
Conservation Authority in co-operation with rural landowners. Opportunities to involve other
community organizations in enhancement activities should be investigated. Potential partners
include the Hamilton-Wentworth Stewardship Council, ReLeaf Hamilton, the Hamilton
Naturalists Club and the Field and Stream Rescue Team.

4.4.4.1 Targets/Objectives

The objective of the recommended riparian habitat enhancements is to improve the ability of
headwater reaches of Watercourses 5.0, 6.0, 7.0 and Fifty Creek to function as linkages between
the Niagara Escarpment and Core Areas of the recommended NHS within Zone B, particularly
the Fifty Creek Valey Environmentally Significant Area. Recommended enhancements will
improve opportunities for wildlife movement and enhance downstream aquatic habitat through
increased bank stability and stream shading.

Section F3.4.1 of the Rural Official Plan indicates that the City of Hamilton’s target for riparian
vegetation is to have 75% of the length of streams consist of natural vegetation more than 30 m
wide.

35



SCUBE Subwatershed Study: Phase 3 May 15, 2013
The City of Hamilton

4.4.4.2 Future Studies

Site-specific restoration/planting plans should be prepared by a qualified professiona
(e.g. botanist, ecologist or landscape architect) to guide recommended enhancement of riparian
habitat. This may involve restoration/enhancement plantings and/or the control of invasive
species. The development of restoration/planting plans should be informed by the findings of the
SCUBE Subwatershed Study. However, restoration/planting plans should also reflect new
information derived from future studies and changes in COSEWIC/COSSARO status
designations. Site-specific restoration/planting plans should account for the habitat requirements
of species at risk and/or species of conservation concern, if present. Restoration/planting plans
should aso include recommendations to monitor the establishment/survival of enhancement
plantings.

4.4.4.3 Phasing

The timing of the recommended riparian habitat enhancements is not dependent on any other
works or urban development. However, any required vegetation removals (e.g. invasive species)
must adhere to timing windows associated with the Migratory Birds Convention Act.

Idedlly, plantings plans would be implemented during the spring or autumn rather than during
the hot, dry summer months. Monitoring of the survivorship of plantings should commence one
year after planting has been completed and should continue for one-three years depending on
site-specific conditions, the availability of funding and the capacity of monitoring steff.

4.4.4.4 Design Guidance and Policy Considerations

Section C2.9.1 of the Urban Official Plan notes that the City of Hamilton will pursue
partnerships to rehabilitate Core Areas and re-establish and strengthen Linkages. The City of
Hamilton will also encourage naturalization, or the re-establishment of native indigenous
vegetation throughout the NHS to maintain ecological functions.

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports identify opportunities to enhance
the riparian habitat of Watercourses 5.0, 6.0, 7.0 and Fifty Creek between the Niagara
Escarpment and Highway 8. Where possible, restoration/planting plans should incorporate
existing natural areas adjacent to these watercourses.

Planting plans to provide enhancement plantings should incorporate site-appropriate native
species. As outlined by Section F3.4.1.1 of the Rura Official Plan, the City of Hamilton
encourages the use of native species when planting within or adjacent to natural areas.
Appendix K of the Hamilton Conservation Authority’s Planning and Regulation Policies and
Guidelines document (October, 2011) provides a lists species of trees, shrubs and vines native to
the City of Hamilton.
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4.4.4.5 Approvals

Consultation with Hamilton Conservation Authority is recommended as proposed measures to
enhance riparian habitat along Watercourses 5.0, 6.0, 7.0 and Fifty Creek between the Niagara
Escarpment and Highway 8 may be subject to Ontario Regulation 161/06. Consultation with the
Niagara Escarpment Commission (NEC) is recommended as proposed enhancement measures
may also require NEC review and approval.

37



SCUBE Subwatershed Study: Phase 3 May 15, 2013
The City of Hamilton

45 Natural Heritage System M anagement

The conversion of the existing mosaic of agricultural lands and cultural vegetation communities
of SCUBE West, SCUBE Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) to urban
land uses has the potentia to degrade the ecological features and functions of the recommended
NHS. To ensure its long-term protection, the Subwatershed Strategy includes a variety of
management measures intended to mitigate the potential impacts of future land uses on the NHS.
The City of Hamilton is responsible for the implementation of several of these management
measures including the establishment of trails and stewardship. These measures are described in
further detail below.

451 Trails

The Fruitland-Winona Secondary Plan draft preferred land use option identifies a conceptual trail
network that includes the following:

The Barton Street Pedestrian Promenade (BSPP) - a City of Hamilton-owned multi-use
pathway located along the south side of Barton Street that is to connect public spaces such as
schools and City Parks. Where possible, the BSPP is to encourage connections with adjacent
natural areas, streets and trails.

A multi-purpose pedestrian trail link that isto extend east of Jones Road to connect proposed
Collector Road B and proposed Collector Road C (hereafter, Trail A).

The Subwatershed Strategy includes a number of recommendations regarding the location and
operation of the proposed trail network.

4.5.1.1 Targets/Objectives
The objective of the recommendations is to minimize the potential impacts of the proposed trail
network on the natural features and ecological functions of the NHS.

4.5.1.2 Future Study

The City of Hamilton will complete a Streetscape Master Plan for Barton Street which will
include the design and definition of the Barton Street Pedestrian Promenade. The City of
Hamilton should also complete an Environmental Impact Statement (EIS) to:

assess any proposed connection between the BSPP and elements of the SCUBE NHS;
determine the exact location, design and construction material requirements for Trail A; and
review and confirm management measures to minimize the potential impacts of the future
trail network use on the SCUBE NHS.
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4.5.1.3 Phasing

The location of Trall A and any connection(s) between the BSPP and the SCUBE NHS will be
determined by future development plans and the final boundaries of the NHS. Therefore trail
planning should be completed in conjunction with, or after, the site specific studies that will be
completed at subsequent planning stages (i.e. Draft Plan of Subdivision or Site Plan) to establish
the configuration of proposed development and define the final boundaries of the recommended
NHS. These site-specific studies are described in Section 5.3.2.

The City of Hamilton may undertake enhancements to Core Areas and Linkages within the
Fruitland-Winona Secondary Plan Area or seek to implement these works as Conditions of
Approva through future applications under the Planning Act. Coordination of trail construction
with NHS enhancement activities and/or development activities may present opportunities to
minimize potential disturbance to the NHS and achieve cost savings.

4.5.1.4 Design Guidance and Policy Considerations

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports include a number of
recommendations regarding the location and operation of the proposed trail network. The City
of Hamilton's 2007 Recreational Trails Master Plan document provides recommendations
regarding trail development and maintenance standards.

4.5.1.5 Approvals

Proposed trails should conform to the policies outlined in Section 2.1.3 and 3.1.3 of the Hamilton
Conservation Authority’s 2011 Planning and Regulation Policies and Guidelines document. Per
Section F3.3.1.1 of the Urban Official Plan, the Environmentally Significant Area Impact
Evaluation Group (ESAIEG) will review all Environmental Impact Statement reports and advise
City of Hamilton staff on the impacts of proposed land use changes within or adjacent to natural
areas.

45.2 Stewardship

The Subwatershed Strategy recommends that the City of Hamilton prepare an educationd
brochure to encourage local stewardship of the SCUBE NHS.

4.5.2.1 Targets/Objectives
The recommended educational brochure is intended to:

Emphasize the importance of conserving retained natural areas in urbanizing landscapes.

Provide an overview of the significant natural heritage features and functions of the SCUBE
NHS.

Provide specific recommendations to residents to promote environmental stewardship.

Outline the environmental responsibilities of the City of Hamilton, developers and local
residents.

39



SCUBE Subwatershed Study: Phase 3 May 15, 2013
The City of Hamilton

Promote opportunities for resident participation in the management and restoration of retained
natural areas.

Provide contact information for sources of additional information and support for stewardship
efforts, such as the Hamilton-Haton Watershed Stewardship Program and the Hamilton
Landowner Stewardship Council.

4.5.2.2 Future Study

The development of the educational brochure should be informed by the findings of the SCUBE
Subwatershed Study as well as new information derived from the site specific studies that will be
completed at subsequent planning stages (i.e. Draft Plan of Subdivision or Site Plan) to define
the final boundaries of the recommended NHS. These studies are described in Section 5.3.2.

4.5.2.3 Phasing

As noted above, additional site-specific studies are to be completed at subsequent planning
stages (i.e. Draft Plan of Subdivision or Site Plan) to establish the configuration of proposed
development and define the final boundaries of the recommended NHS. The recommended
educational brochure should be developed after the completion of these studies.

4.5.2.4 Design Guidance and Policy Considerations

The development of the recommended educational brochure is consistent with Sections C2.12
and F3.1.6.2(d) of the City of Hamilton Urban Officia Plan.

4.5.2.5 Approvals

Per Section F3.1.6.3 of the City of Hamilton Urban Official Plan, the recommendation to prepare
an educational brochure is to be implemented by the City of Hamilton, in consultation with the
Hamilton Conservation Authority through the planning process to prepare the Fruitland-Winona
Secondary Plan. The Fruitland-Winona Secondary Plan will be adopted as City of Hamilton
policy as an amendment to the Urban Official Plan.
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50 DEVELOPMENT RELATED WORK

As noted in the previous chapter, the works and measures recommended by the Subwatershed
Strategy have been classified into two basic groups, according to who is responsible for their
implementation:

City of Hamilton and/or Agency Responsibility; and
Development Proponents’ Responsibility.

Section 4 addresses the works and measures that are considered the responsibility of the City of
Hamilton and/or the Hamilton Conservation Authority.

This section describes the implementation of works and measures for which development
proponents are responsible, i.e. those that are either directly related to future urban devel opment
or are expected to provide a direct benefit to the developing lands. Table 5.1 provides an
overview of the implementation elements for these works and measures; additional details for
each are provided below.

51 Stormwater Management Controls

5.1.1 End-of-Pipe Stormwater Management Ponds

End-of-pipe wet pond facilities are recommended for water quality, erosion and flood control for
future development lands.

5.1.1.1 Targets/Objectives

5.1.1.1.1 Water Quality Control

In terms of water quality control, Level 2, or “normal” water quality control is required. The
MOE Stormwater Management Planning Manual was used to define the following targets for
water quality control:

65 m*/ha of permanent pool storage, and 40 m*/ha of active storage for ponds servicing
residential land uses (50% impervious); and

105 m*ha of permanent pool storage, and 40 m*/ha of active storage for ponds servicing
residential land uses (80% impervious).

It should be noted that, for ponds within most catchments, the small amount of active storage
specified above will aready be provided within the erosion and/or flood control component of
the pond. However, for SWM Ponds 9-1 and 9-5 draining to the lined Watercourse 9 channel,
erosion and flood control is not required. Therefore, this additional 40m%ha of extended
detention storage for water quality control only will be required above the permanent pool level
for those facilities.
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TABLE 5.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURES FOR WHICH DEVELOPMENT PROPONENTS ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority / Phasing Considerations Policy Considerations Approvals

Components

1. Stormwater Management Controls— Refer to Report Section 5.1

Construction of centralized stormwater - Level 2 water quality control (all Functional Design Stage - refer to City of Hamilton 2007 Criteria and - City

management facilities: ponds) - Functional Servicing Studies (FSR's) for planning and preliminary design of Guidelines for Stormwater Infrastructure -HCA
- minimize future instream erosion drainage systems and centralized SWM facilities Design

(Note — traditional source controlsto beused | potentia on un-lined, open Hydrologic modelling to confirmvrefine storage requirements based on - refer to MOE 2003 Stormwater Management

for sitestoo small for SWM ponds) watercourses; updated drainage areas and development densities; Planning and Design Manual
- prevent increases in flood Preliminary design of SWM Ponds (grading, inlet/outlet, rating
frequency (not required for SWM curves);
ponds draining to lined Watercourse Geotechnical investigations at proposed pond locations;

9 channel) - Additional hydrologic/hydraulic studies for works on specific receiving streams

(seeindividua ponds below)

Detailed Design Stage

- Detailed Stormwater Management Reports for individual subdivisionsg/sites
Detailed design of ponds (grading, operating levels, inlet/outlet design,
forebay, maintenance access, emergency overflow, etc.)

- Landscape plans for SWM ponds

_____________________________________________________________________________________ - Operations and Maintenance Manualsfor SWM ponds | | L]

SCUBE West — Pondsl,2,3,4,5: - Level 2 water quality control - Location of SWM pond(s) draining to Watercourse 5 - City
- erosion and post-to-pre flood will need to account for the proposed relocation & -HCA
control reconstruction works and associated floodline revisions

within the SCUBE West lands (Fruitland Road to Barton
o |Swee) |

SCUBE East — Pond 7-2-1: - Level 2 water quality control - possible refinements to the storage requirements for SWM facilitiesdrainingto | - if storage requirements are to be refined for SWM - City
- erosion and post-to-pre flood the proposed Watercourse 7-2 diversion to be investigated through hydrologic facilities draining to the proposed Watercourse 7-2 -HCA
control and hydraulic modelling of proposed diversion and downstream channel capacity | diversion channel, then the hydrologic/hydraulic

improvements on Watercourse 7 modelling in support of the diversion feasibility should
be completed prior to SWM facility design. Otherwise,
SWM facilities will require post-to-pre runoff control by
default, up to 100-year storm.

SCUBE East — Ponds 9-2, 9-3, 9-4: - Level 2 water quality control - possible refinements to the storage requirements of these SWM Pondsdraining | - Location and storage requirements of SWM ponds - City
- erosion and post-to-pre flood to the West Tributary of Watercourse 9 to be investigated through hydrologic and | draining to the West Tributary of Watercourse 9 will -HCA
control hydraulic modelling of proposed downstream channel capacity improvements. need to account for the proposed channel improvements -MTO

works associated floodlines along Lewis Road and CN
rail line.
- if storage requirements are to be refined for SWM
facilities draining to the reconstructed West Tributary of
Watercourse 9, then the hydrologic/hydraulic modelling
in support of the capacity improvements should be
completed prior to SWM facility design. Otherwise,
SWM facilities will require post-to-pre runoff control by
default, up to 100-year storm.
SCUBE East — Ponds 9-1, 9-5 - Level 2 water quality control - City
- HCA
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ -MTO

SCUBE East — Ponds 10-1, 10-2, 10-3 - Level 2 water quality control - possible refinements to the storage requirements of these SWM Pondsto be - prevent increased frequency of surcharging - City

- post-to-pre flood control investigated through detailed hydraulic modelling of the downstream and roadway flooding in downstream -HCA
_____________________________________________________________________________________ Watercourse 10 stormsewer systems. o ii_....__._._| m&or/minordrainagesystem | -MTO |

SCUBE East —Ponds 12-1, 12-2 (Fifty - Level 2 water quality control - prevent increased frequency of flooding of - City

Creek) - erosion and post-to-pre flood downstream private lands -HCA
control




TABLE 5.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURES FOR WHICH DEVELOPMENT PROPONENTS ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority / Phasing Considerations Policy Considerations Approvals
Components
Traditional Source Control Measures for - Level 2 water quality control Detailed Design Stage - City discourages use of: - City
sites too small for SWM ponds: - minimize future instream erosion - Detailed Stormwater Management Reports for individual subdivisiong/sites Reduced lot grading; - HCA
- apply same water qudlity, erosion and flood | potential on un-lined, open Detailed design of source controls (grading, operating levels, Rear yard ponding;
control requirements as SWM pondswithin | watercourses; inlet/outlet design, pre-treatment, maintenance access, emergency Rooftop storage (considered on site-
same Watercourse / catchment - prevent increases in flood overflow, etc.) by-site basis)
frequency (not required for SWM - City may allow use of:
sites draining to lined Watercourse Soakaway pits
9 channel Parking lot storage
- oil-grit separators need pre-treatment and
should not be applied as stand-alone measure
- City may require easements where facilities
located on private lands
Low Impact Development (LID) — source - maintain existing groundwater Functional Design Stage - City discourages use of: - City
controls: recharge rates - preliminary design of centralized/communal LIDS as part of FSR Reduced lot grading; - HCA
- 1Imm to 3mm, depending on soils and Detailed Design Stage . Rear yard ponding;
proposed land use - geotechnical investigations to define infiltration rates - City may allow use of:
- detailed design of LID’s as part of SWM Report . Soakaway pits
Porous/pervious pavement
- City may require easements where facilities
located on private lands
2. Drainage and Infrastructure lmprovement Works— Refer to Report Section 5.2
Watercourse 5 relocati on/reconstruction - floodplain and SWM servicing Functional Design Stage - studies, design, and construction to be completed prior - incorporate 15 m V egetation Protection Zone | - HCA
within the SCUBE West lands (Sherwood improvements - fluvia geomorphologic and hydrologic/hydraulic studies in support of to, or in conjunction with urban development upstream of | along each side of relocated watercourse - City
Park Road to Barton Street) - stable, naturalized stream that preliminary design Barton Street - Any hydraulic alterations to consider HCA - MNR
provides warmwater fish habitat - floodplain mapping updates to reflect revised development limits along the re- - investigate opportunity to co-ordinate works with Floodplain Mapping Review document (Dec -DFO
constructed reach recommended culvert upgrade at Barton Street 2010)
- timing of construction to account for warmwater fish
Detailed Design Stage habitat; construction timing may also be affected by
- detailed natural channel design reguirements of the Migratory Birds Convention Act
Possible Watercourse 7.2 Diversion along - floodplain and SWM servicing Feasibility Assessment - if storage requirements are to be refined for SWM - incorporate 15 m V egetation Protection Zone | - HCA
CN rail lineto Main Branch of Watercourse | improvements - hydrologic/hydraulic modelling to determine impacts of the proposed diversion | facilities draining to this feature, then the along each side of relocated watercourse - City
7 on flood flows in downstream Main Branch of Watercourse 7, and to confirm if hydrologic/hydraulic modelling in support of the - Any hydraulic alterations to consider HCA - MNR
diversion is feasible based on the downstream channel & culvert capacities. If diversion should be completed prior to SWM facility Floodplain Mapping Review document (Dec - DFO
so: design. Otherwise, SWM facilitieswill require post-to- 2010)
Functional Design Stage pre runoff control by default, up to 100-year storm.
- fluvia geomorphologic and hydraulic modelling in support of preliminary - construction timing to account for warmwater fish
design of diversion channel habitat of Watercourse 7; construction timing may aso
- floodplain mapping to be completed to reflect revised development limitsalong | be affected by requirements of the Migratory Birds
the diverted and remnant channel reaches. Convention Act.
Detailed Design Stage
- detailed channel and culvert designs
Watercourse 9 — West Tributary channel - flood relief Functional Desigh Stage - studies, design, and construction to be completed prior - incorporate 15 m V egetation Protection Zone | - HCA
capacity improvements along Lewis Road & | - future SWM facility servicing - fluvial geomorphologic and hydrologic/hydraulic studies in support of to, or in conjunction with urban development drainingto | along each side of relocated watercourse - City

CN rail line

preliminary design
- floodplain mapping to be completed to reflect revised development limits along
the re-constructed reach

Detailed Design Stage
- detailed channel design

the West Tributary upstream of CN rail line.

- co-ordinate with Lewis Road improvements and design.
- timing of construction to account for warmwater fish
habitat

- Any hydraulic alterations to consider HCA
Floodplain Mapping Review document (Dec
2010)

3. Establishment of Recommended Natural Heritage System (NHS) — Refer to Report Section 5.3




TABLE 5.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURES FOR WHICH DEVELOPMENT PROPONENTS ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority / Phasing Considerations Policy Considerations Approvals
Components

- flood hazard protection Identification of Flooding Hazard Limits - Section 2.1 of Hamilton Conservation - City
Refine preliminary (i.e. conceptual) - dope stability /erosion hazard Authority’s 2011 Planning and Regulation -HCA
boundaries of recommended NHS through protection - hydraulic analysis and floodplain mapping revisions to reflect the following: - The location and design of future development within | Policies and Guidelines document ), and HCA | - MNR
the completion of additional studiesto: - maintain and protect the Watercourse 5.0 relocation/reconstruction; Floodplain Mapping Review document (Dec -ESAIEG

confirm the flooding hazard limit along
watercourses impacted by proposed
drainage and infrastructure improve
works or environmental restoration and
enhancement works;

identify the erosion hazard limit aong
confined portions of Fifty Creek;

identify the fina boundaries of Core
Areas and Linkages; and

confirm the extent of
Protection Zones.

Vegetation

significant natural heritage features
and ecological functions of the
lands within the study area of the
SCUBE Subwatershed Study.

Culvert improvements (Watercourses 5.0, 6.0, 6.1, 6.3 and 7.0); and
New bridge/culvert structures.

- new hydraulic modelling and floodplain mapping following proposed channel
works:

Possible Watercourse 7.2 diversion; and
Watercourse 9 West Tributary channel capacity improvements.

- Refinements of Watercourse 5 and Watercourse 6 floodplain mapping along
select locations as more accurate, up-to-date topographic mapping becomes
available during the Block Planning stage.

- Refinements of Fifty Creek floodplain mapping as more accurate, up-to-date
topographic mapping becomes available to overcome existing mapping
deficiencies.

Identification of Erosion Hazard Limits

- geotechnical assessment to define the erosion hazard limit along confined
portions of Fifty Creek. This assessment will require field surveysto identify the
top of slope (also known as the top of bank) and the toe of slope (also known as
base of slope).

Identification of Core Areas and Linkages

- Environmental Impact Statement (EIS) to determine the final boundaries of
NHS Core Areas and Linkages. Depending on site-specific conditions, this may
include the following:

surveys for species at risk;

field delineation of permanent and intermittent streams as defined by the
edges of their bankfull width;

field delineation of the limits of Woodlands 2 and 5;

field delineation of the limits of Wetlands 1, 2, 3, 4 and 7 as well as the
Fifty Creek Locally Significant Wetland Complex;

surveys/assessment of Significant Wildlife Habitat;

assessment of linkages; and

assessment of hedgerows.

- EI'S should also confirm the extent of Core Area V egetation Protection Zones.

SCUBE West, SCUBE Central, SCUBE East (Parcel A)
and SCUBE East (Parcel B) will be determined in part by
the boundaries of the recommended NHS. Therefore
studies to define the limits of NHS components,
including Core Areas (e.g. the habitat of species at risk),
Linkages, Hazardous Lands as defined by the Hamilton
Conservation Authority (i.e. floodplain, meander belt)
and VPZ will need to be completed as part of the Draft
Plan of Subdivision or Site Plan planning process.

2010)

- Section F3.2.1 of the City of Hamilton’s
Urban Officia Plan.

-Endangered Species Act (2007)

- Fish and Wildlife Conservation Act (1997)

4. Environmental Restoration and Enhancement Works- Refer to Report Section 5.4

None identified — see City/Agency Responsibility — Table 4.1

5. Natural Heritage System Management — Refer to Report Section 5.5




TABLE 5.1: SUBWATERSHED STUDY IMPLEMENTATION:

WORKSAND MEASURES FOR WHICH DEVELOPMENT PROPONENTS ARE RESPONSIBLE

Subwater shed Strategy Objectives/ Benefits Future Study Requirements Priority / Phasing Considerations Policy Considerations Approvals
Components

To ensure its long-term protection, the | Avoid or mitigate the potential Environmental Impact Statement to review, refine and implement recommended | EIS results will provide input to the planning processthat | - Per Section F3.2.1.1 of the Urban Officia | - City
Subwatershed ~ Strategy ~ recommends | Negativeimpacts of futureland use | NHS management measures that address edge management, fencing and future | may affect the location and/or design of future | Plan, Environmental Impact Statements are to | - HCA
management measures to mitigate the | ON theNHS. road crossings of watercourses within SCUBE West. development within SCUBE West, SCUBE Central, | be prepared in accordance with EIS guidelines -Iév'SXIREG

potential impacts of future land uses on the
NHS. The proponents of development are
responsible for the review, refinement and
implementation of measures that address
edge management, fencing and future road
crossings of watercourses within SCUBE
West.

SCUBE East (Parcel A) and SCUBE East (Parcel B).
Therefore the EIS will be completed as part of the Draft
Plan of Subdivision or Site Plan planning process.

adopted by City of Hamilton Council in July,
2004.

- Per Section F3.2.1.5 of the Urban Official
Plan, the requirements of an EIS may be
scoped by the City of Hamilton in consultation
with the Hamilton Conservation Authority.
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5.1.1.1.2 Erosion and Flood Control
SCUBE West

During the Phase 1 and 2 SCUBE West Subwatershed Study, a VISUAL OTTYMO hydrologic
model was setup and calibrated to observed rainfall-runoff gauge data. The model was then used
to estimate flood flows which in turn were used to define flood hazard lands over Watercourses
5, 6, and 7 within the study area. The hydrologic model was also used to estimate storage
requirements for erosion and flood control for future stormwater management ponds within the
SCUBE West development lands south of Barton Street. Table 5.2 summarizes the rel acase rates
and storage volumes requirements for the conceptual stormwater ponds.

Figure 2.1 illustrates the conceptual stormwater pond locations from the Phase 1 and 2 report.
The exact number of ponds, their locations and sizes are unknown at this point in time. These
factors will ultimately depend on the location and depth of suitable pond outlets, fragmentation
of land ownership, and ability to co-ordinate the timing of the various development sites through
functional servicing studies (see below). Therefore, Table 5.2 also includes unit release rates and
storage volume targets which can be applied on a catchment-by-catchment basis to estimate
future facility requirements for ponds of varying service areas.

SCUBE East

During the Phase 1 and 2 SCUBE East Subwatershed Study, continuous hydrologic modelling
was completed using the MIKE-11 model and 30 years of meteorological data to estimate the
frequency of flood flows within study area streams. These in-stream flood flow rates were then
used to define the extent of the regulatory floodplain over many of the study area streams. This
modelling was also used to estimate a very preliminary target for the erosion and quantity control
storage requirements within stormwater management facilities on the future devel opment lands.
The modelling results indicate that, for those areas requiring erosion and quantity control, on
average, approximately 550 m*/ha of storage is necessary to control post-development runoff
rates to pre-devel opment rates.

The Phase 1 and 2 report aso illustrated conceptual stormwater pond locations throughout the
proposed development lands (Figure 2.2). The exact number of ponds, their locations and sizes
are unknown at this point in time. These factors will ultimately depend on the location and depth
of suitable pond outlets, fragmentation of land ownership, and ability to co-ordinate the timing of
the various development sites through functional servicing studies (see below). With this in
mind, the present Phase 3 Report includes further hydrologic modelling work intended to refine
the preliminary stormwater management targets so that future development proponents can
determine their requirements depending on the specific size of their site, and the streams to
which the lands drain to.

Similar to the approach taken in the SCUBE West study, a design storm modelling approach was
used to estimate the erosion and flood control requirements for the future SCUBE East ponds.
With a design storm approach, a rainfall input (i.e. duration, return period depth, and temporal
distribution) is selected and design flows are estimate through hydrologic modelling. For the
conceptual SCUBE East pond designs, the SWMHY MO hydrologic model was used.
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Conceptual Stormwater Management Pond Char acteristics

TABLE5.2:

SCUBE Subwatershed - East and West

| Extended Detention for Flood (Quantity) Ctonrol
Extended Detention for Erosion Control
Water Quality Control (Level 2) Erosion Control 2-Year Control 100-Year Control
Estimated Perament Pool Storagefor| Extended Detention for Total Storage | Conceptual Pond
Pond #or | Drainage Area Assumed % Water Quality Water Quality Release Rate Storage Volume Release Rate Storage Volume Release Rate Storage Volume Volume* Footprint Area**| pond # or
Catchment (ha) Landuse | Impervious | (mha)  (m) (m¥ha)  (m°) (m%s) _ (Ligha) | (M) | (mha) [ (Y9 @igha)| (M) | (m¥ha) | (m%9) (Ligha)| (M%)  (m%ha) (m?) (ha) Catchment
SCUBE East
12-1 11.8 employment 80% 105 1,239 40 472 0.013 1.1 2,401 203 0.087 74 3,430 291 0.333 28.3 7,730 655 8,969 1.2 12-1
12-2 145 employment 80% 105 1,523 40 580 0.016 1.1 2,947 203 0.107 74 4,210 290 0.410 28.3 9,490 654 11,013 1.4 12-2
9-1 14.7 residential 50% 65 956 40 588 1,544 0.6 9-1
9-2 54.0 residential 50% 65 3,510 40 2,160 0.035 0.6 7,952 147 0.231 4.3 11,360 210 0.942 174 30,550 566 34,060 2.8 9-2
9-3 23.1 residential 50% 65 1,502 40 924 0.015 0.6 3,409 148 0.099 4.3 4,870 211 0.403 174 13,090 567 14,592 1.6 9-3
9-4 16.2 employment 80% 105 1,701 40 648 0.023 14 3,171 196 0.151 9.3 4,530 280 0.582 35.9 9,980 616 11,681 1.4 9-4
9-5 24.8 employment 80% 105 2,604 40 992 3,596 0.9 9-5
10-1 16.4 employment 80% 105 1,722 40 656 0.208 12.7 3,580 218 0.798 48.7 8,040 490 9,762 1.2 10-1
10-2 9.6 employment 80% 105 1,008 40 384 0.128 13.3 2,050 214 0.490 51.1 4,600 479 5,608 0.9 10-2
10-3 9.3 employment 80% 105 977 40 372 0.127 13.7 1,940 209 0.489 52.6 4,360 469 5,337 0.9 10-3
7-2-1 10.3 employment 80% 105 1,082 40 412 0.027 2.7 1,659 161 0.182 17.7 2,370 230 0.707 68.6 4,890 475 5,972 1.0 7-2-1
7-2-2 4.8 employment 80% 7-2-2
7-2-3 4.3 empl oyment 80% Catchment areas may be less than minimum recommended for a SWM Pond, and other traditional source control methods may be necessary instead. Unit storage and rel ease rates from SWM Pond catchment #7-2-1 would apply. 7-2-3
7-2-4 24 employment 80% 7-2-4
SCUBE West
1 39.8 residential 50% 65 2,587 40 1,592 0.025 0.6 4,011 101 0.166 4.2 5,730 144 1.143 28.7 16,830 423 19,417 1.9 1
2 24.5 residential 52% 65 1,593 40 980 0.024 1.0 2,625 107 0.159 6.5 3,750 153 0.997 40.7 11,180 456 12,773 15 2
3 26.4 residential 48% 65 1,716 40 1,056 0.026 1.0 2,611 99 0.171 6.5 3,730 141 1.071 40.6 11,500 436 13,216 15 3
4 26.5 residential 52% 65 1,723 40 1,060 0.037 14 2,800 106 0.248 9.4 4,000 151 1.477 55.7 11,850 447 13,573 1.6 4
5 21.1 residential 50% 65 1,372 40 844 0.013 0.6 2,198 104 0.084 4.0 3,140 149 0.564 26.7 9,330 442 10,702 1.3 5

* Note - Total volume includes permanent pool storage plus the higher of extended detention storage for water quality or flood control.

** Note - Actual footprint areas will depend on physical constraints including grading / storm sewer inverts / outlet (creek) elevations, etc. For conceptual purposes, the pond footprint areas were estimated assuming a 3:1 length to width flowpath, max. water depth of 2.5m for flood control ponds, 1.5m for ponds with water quality control only, and included allowances for sideslopes, etc.
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SWMHYMO is a Windows-based model which is compatible with the widely used
OTTHYMO/INTERHYMO and VISUAL OTTHY MO hydrologic model formats.

A number of possible design storm distributions and durations are available for use. The City of
Hamilton Criteria and Guidelines for Stormwater Management Infrastructure (2007) document
includes severa design storm aternatives derived from City rainfall gauges. The 24-hour SCS
design storm distribution was used as it tended to result in the highest runoff rates.

Modelling was completed to estimate the pre-development runoff rates from each of the existing
catchments for the 2-year and 100-year design storm frequencies. The unitary pre-development
runoff rates were then used to define the allowabl e rel ease rates from future proposed stormwater
pond catchment areas for these storm frequencies. In addition, for those catchments requiring
erosion control, the MOE Stormwater Management Practices Manual was used to estimate an
erosion control release rate of 15% of the allowable 2-year release rate. These targets were then
applied to the future land use scenario to define the necessary erosion and flood control storage
volumes. A summary of model parameters and catchment mapping is provided in Appendix A.

Table 5.2 summarizes the release rates and storage volume requirements for erosion and flood
control, ranging from the 2-year to the 100-year storm event, for the conceptua SCUBE
stormwater ponds (Figure 2.1, Figure 2.2). Also summarized are the required water quality
control storage volumes.

As noted above, the exact number of ponds and their locations are unknown at this point in time.
Therefore, Table 5.2 aso includes unit release rates and storage volume targets which can be
applied on a catchment-by-catchment basis to estimate future stormwater facility requirements
for ponds of varying service areas. For example, regarding the future development catchments
draining to Watercourse 7.2, severa are too small for traditional end-of-pipe ponds due to the
drainage constraints represented by the existing roadway/railway networks. Therefore, for these
smaller sites, traditional on-site controls are recommended to provide the water quality and
guantity controls. The unit storage and release rates summarized in Table 5.2 can be applied to
define the targets for these small sites.

5.1.1.2 Future Studies

As noted in Section 3, it is anticipated that two progressively more detailed levels of study will
be required as development and stormwater management planning and design progresses.

5.1.1.2.1 Functional Design Slage

This stage of planning should include efforts to refine the conceptual pond locations identified in
the Subwatershed Strategy. As noted earlier, location planning and design of future stormwater
management ponds should take into account adjacent developments within a catchment, rather
than on a site-by-site basis, in order to identify opportunities to minimize the overall number of
facilities by providing larger, more efficient centralized ponds which are shared by more than
one development site. The centralized ponds would provide benefits to both the development
proponent and the City through savingsin land and lower future maintenance requirements.
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The preliminary planning and design of the overall drainage and stormwater pond networks
should be completed as part of a Functiona Servicing Study (FSR). The FSR would include:

hydrologic modelling to confirm/refine storage requirements based on updated drainage
areas and development densities,

preliminary design of SWM Ponds, including preliminary grading, inlet/outlet locations
and elevations, and stage-storage-discharge rating curves, and

geotechnical investigations to confirm soils and groundwater conditions at proposed pond
locations.

In addition to the above, the Functional Design stage for stormwater ponds draining to severa
specific receiving streams will need to account for proposed downstream capacity constraints
and/or stream works. The proposed stream works, which should also be commenced at the
Functional Design stage, are discussed further in Section 4.2 and Section 5.2. In some cases,
such as the works on Watercourse 7.2 and the West Tributary of Watercourse 9, downstream
capacity improvements have been recommended which may ultimately alleviate some
downstream flood capacity constraints, and thereby possibly relaxing the storage requirements
for the future stormwater ponds which drain to these channels. It is noted, however, that HCA
does not support stream capacity improvements where the direct objective is to increase
development area. A review of the issues to be considered for the proposed ponds illustrated in
Figures 2.1 and 2.2 is provided below:
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SCUBE West Ponds 1, 2,3, 4and 5

Within the SCUBE West |ands, future stormwater management ponds require extended detention
for erosion and quantity control due to the presence of existing downstream erosion and due to
the flood-susceptibility of downstream lands on the receiving streams of Watercourse Systems 5,
6, and 7. Level 2 water quality control is also required.

For the most part, these future stormwater facilities can proceed on this basis without further
study of the downstream watercourses. However, the ultimate location of stormwater pond(s)
draining to Watercourse 5.0 will need to account for its proposed relocation and reconstruction
within the SCUBE West lands from approximately Sherwood Park Road to Barton Street.
These works, and the associated future studies and designs are discussed further in Section 5.2.1.

SCUBE East Watercourse 7-2 Ponds/Facilities

Because of the limited capacity of this system, the Phase 1 and Phase 2 Reports of the SCUBE
East Subwatershed Study recommend post-to-pre flood (quantity) control via stormwater ponds
or other traditional source control methods for future development lands draining to Watercourse
7.2. Level 2 water quality control and erosion control is aso required. However, the sizing of
these facilities and possible relaxation of the flood control requirements will need to consider
potential capacity improvement associated with the construction of a possible diversion of the
stream aong the CN rail line. Future study requirements to investigate the feasibility of
constructing the diversion and relaxing the post-to-pre flood controls are discussed further in
Section 5.2.2.

If development of these lands is to take place before the diversion works, or if the diversion
works are ultimately deemed to be infeasible, then future Watercourse 7.2 stormwater
management facilities will continue to require post-to-pre runoff control by default up to the 100-
year storm.

SCUBE East — Watercourse 9 Ponds

The Phase 1 and Phase 2 Report of the SCUBE East Subwatershed Study note that, without
controls, future urban development upstream of the QEW would result in increased flood flows
in Watercourse 9. Given the Ministry of Transportation requirement that future development not
increase the flood-susceptibility of the QEW, the HEC-RAS hydraulic model developed for the
lined portion of Watercourse 9 was used to determine if uncontrolled future flood flows would
result in an increased frequency of flooding of the freeway. The results of modelling completed
during Phase 1 and Phase 2 of the SCUBE Subwatershed Study indicate the following:

the QEW and Service Road culverts have sufficient capacity to convey the future
uncontrolled flows without flooding the roadways,

approximately 3.5 m of freeboard is available for the future uncontrolled 100-year flood
flow; and
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approximately 2.5 m of freeboard is available for the future Regional storm event.

The CN ralil line culvert structure and lined channel were aso found to have sufficient capacity
to convey the future uncontrolled 100-year and Regiona storm flows. Therefore, future
stormwater Ponds 9-1 and 9-5 draining to the lined Watercourse 9 channel do not require post-
to-pre flood control. Only water quality control is required for these stormwater facilities.

Although the above analysis indicates that the downstream lined channel and culverts could
convey the future uncontrolled flows, post-to pre quantity controls are still recommended for
ponds discharging to the unlined West Tributary of Watercourse 9 along Lewis Road (Ponds 9-2,
9-3 and 9-4) due to current capacity limitations of this tributary. The feasibility of relaxing or
removing the post-to-pre flood control requirements for the West Tributary will depend on
proposed channel capacity improvement works along this reach. Future study requirements
related to these channel works are discussed further in Section 5.2.3.

Any proposed relaxation of the post-to-pre flood control requirements which may come from the
West Tributary channel improvement works would require review and approva by City of
Hamilton and MTO staff. It is noted that HCA does not support stream capacity improvements
where the direct objective is to increase development area. Regardless of whether the flood
control requirements can be relaxed, these stormwater management facilities draining to the
unlined West Tributary will still need to provide Level 2 water quality control and extended
detention for erosion control.

SCUBE East — Watercourse 10 Storm Sewer Tributary Ponds

These proposed future stormwater facilities will drain northward via existing QEW and Service
Road culverts. From here, the outflows drain to Lake Ontario via the existing major/minor
drainage systems of the subdivision located north of the QEW. Because of the potential capacity
limitations of the existing downstream sewer systems, the Phase 1 and Phase 2 Report of the
SCUBE East Subwatershed Study recommends post-to-pre flood (quantity) control for these
ponds to prevent an increase in the frequency of downstream surcharging and road flooding.
Level 2 water quality control is also required. Extended detention for erosion control is not
required for these ponds draining into the Watercourse 10 storm sewer systems.

Following the Phase 1 and Phase 2 of the Subwatershed Study, a subsequent meeting was held
with City of Hamilton staff and consultants for the development community to discuss the
possibility of relaxing the post-to-pre control requirements for these ponds. Two previous
reports related to these drainage systems were provided for review:

Drainage Report — Marina Point on Baseline (AJ Clarke & Associates, August 2007)
Visual Otthymo and PCSWMM Modelling — Marina Point on Baseline Development
(MTE, February 2008)

The reports were completed in support of the recently-constructed Marina Point development,
located north of the QEW, between North Service Road and Baseline Road. Using a series of
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hydrologic and hydraulic models, the studies investigated the impacts of this specific
development on the existing downstream storm sewer system to the north and on the QEW
culvert to the south.

Externa lands draining to this site (and then to the existing storm sewer system to the north)
include portions of the future SCUBE devel opment lands on the South side of the QEW. Review
of the reports indicates that the analyses completed in the studies was based on the existing, pre-
development land use scenario for the external SCUBE lands and it was assumed that future
guantity controls will be put in place on these lands. Section 2 of the February 2008 report
states:

Future development of the external lands will require stormwater management controls to
limit post-development flows to pre-development flow rates draining to the existing MTO
culvert crossings. Consequently a specific post-development model was not created since
future works will require the implementation of SWM measures to control post-
development flows.

Therefore, based on the above, the Subwatershed Study recommendation that quantity control be
required for the SCUBE lands draining to these Watercourse 10 storm sewer systems remainsin
place. However, it was agreed that future stormwater management studies in support of
proposed development could potentially include further detailed hydrologic/hydraulic analyses to
investigate the impacts of the future SCUBE developments on the QEW culverts and the
major/minor systems north of the QEW. In doing so, these future studies could determine
whether the quantity control requirements for the SCUBE ponds could be relaxed to any degree.

Further investigation into these systems would require detailed hydraulic grade line analysis of
the downstream MTO culverts and Watercourse 10 storm sewer systems using the City’s MIKE-
URBAN hydraulic model. The analysis would need to determine the allowable pond release
rates and corresponding pond storage volumes that would be necessary to achieve the following:

Meet the conveyance and freeboard targets for the QEW targets as specified by MTO
Directive B-100.

Confirmation that the frequency of surcharging within the downstream storm sewer
system does not increase.

Confirmation that the frequency of surface flooding does not increase.

Regarding the last point above, the City of Hamilton discourages the use of significant collector
or arterial roadways to convey major system flows. Any proposed relaxation of the post-to-pre
flood control requirements which may come from the above analysis would require review and
approva by City, Hamilton Conservation Authority and MTO staff. Regardless of whether the
flood control requirements can be relaxed, these stormwater management facilities will still need
to provide Level 2 water quality control.

SCUBE East — Fifty Creek Ponds

The Phase 1 and Phase 2 Report of the SCUBE East Subwatershed Study notes that, without
controls, future urban development within the SCUBE East lands upstream of the QEW would
result in moderate increases in flood flows in the downstream reaches of Fifty Creek. Given the
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Ministry of Transportation requirement that future development not increase the flood-
susceptibility of the QEW, the HEC-RAS hydraulic model developed for Fifty Creek was used to
determine if uncontrolled future flood flows would result in an increased frequency of flooding
of the freeway. The results of modeling completed during Phase 1 and Phase 2 Report of the
SCUBE East Subwatershed Study indicate the following:

the QEW and Service Road culverts have sufficient capacity to convey the future
uncontrolled flows without flooding the roadways,

approximately 3 m of freeboard is available for the future uncontrolled 100-year flood
flow; and

approximately 1 m of freeboard is available for the future Regional storm event.

Therefore it was concluded that, even without flood (quantity) control within the SCUBE East
ponds, the QEW and Service Road culvert structures have sufficient capacity to convey the
future flows. However, through the public consultation process, downstream landowner
concerns were expressed regarding the potential for increased runoff rates due to proposed future
upstream urban development. Without future controls to prevent these increases, an increase in
the frequency of flooding of private lands within the Fifty Creek floodplain may occur, which
would be unacceptable.

Therefore, based on the above, future stormwater management planning and design for facilities
draining to Fifty Creek will indeed require post-to-pre quantity control. In addition, these ponds
will aso require Level 2 water quality control and extended detention for erosion control.

5.1.1.2.2 Detailed Design Sage

This stage of planning builds upon the preliminary work at the functional design level in order to
finalize the drainage and stormwater designs. The following studies and anayses will be
required:

Preparation of Detailed Stormwater Management Reports for individual subdivisions or
sites to demonstrate how the proposed systems conform to the targets identified in the
overall Subwatershed Strategy and/or FSR findings. Thisincludes:
o Sitegrading;
o Caculations and/or modelling for sizing and detailed design of the major/minor
drainage systems;
0 Detailed design for end-of-pipe stormwater ponds, including grades, operating
levels, inlet/outlet designs, forebay, maintenance access, emergency overflow, etc.
An Operations and Maintenance Manual for stormwater facilities;
Landscaping plans for stormwater ponds,
An Erosion and Sediment Control Plan;

Detalled listings and general checklists of the components expected in SWM Reports and
Operation and Maintenance Manual submissions is provided in the City of Hamilton’s 2007
Criteria and Guidelines for Sormwater Infrastructure Design document.
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5.1.1.3 Phasing
As noted above, the planning and design for several stormwater ponds will need to account for

proposed downstream channel capacity and/or stream re-location works within the receiving
streams, including:

Watercourse 5.0 relocation and reconstruction from approximately Sherwood Park Road
to Barton Street;

Possible diversion of Watercourse 7.2 along the CN rail line; and

Channel capacity improvements in the West Tributary of Watercourse 9 along Lewis
Road and the CN rail line.

The hydrologic/hydraulic modelling and floodplain mapping for the above works may impact the
design, location and/or storage requirements for the stormwater ponds draining into affected
watercourses. Therefore, idedlly, the design of the stormwater ponds should not precede the
planning and design of these downstream works.

For example, if storage requirements are to be refined for facilities draining to the reconstructed
West Tributary of Watercourse 9 or the possible Watercourse 7.2 diversion, then the
hydrologic/hydraulic modelling in support of these channel works should be completed prior to
the stormwater facility design. Otherwise, the stormwater facilities will require post-to-pre
runoff control by default, up to 100-year storm.

5.1.1.4 Design Guidance and Policy Considerations

Design of future stormwater management ponds should be guided by the criteria and
recommendations in the MOE 2003 Stormwater Management Planning and Design Manual and
the City of Hamilton’s 2007 Criteria and Guidelines for Sormwater Infrastructure Design
document. Section 6.1 provides an overview of City of Hamilton design guidance and standards
for stormwater management ponds.

5.1.1.5 Approvals

The City of Hamilton and Hamilton Conservation Authority are primarily responsible for the
review and approval of the proposed stormwater management ponds.

MTO approval would also be required where the proposed design may impact culvert crossings
of the QEW through increased flows.

5.1.2 Traditional Source Controls

5.1.2.1 TargetsObjectives

For sites which are too small to be serviced by a stormwater pond (i.e. less than 5 ha), the
Subwatershed Strategy recommends that traditional lot-level source controls be used to provide
the necessary water quality, erosion and flood control. In particular, the development lands
draining to Watercourse 7.2 are likely to develop as a number of smaller sites that are too small
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for traditional end-of-pipe ponds due to the drainage constraints represented by the existing
roadway/railway networks.

Where traditional source controls are to be used instead of an end-of-pipe wet pond facility, the
same storage and release targets identified in Section 5.1.1.1 for SWM ponds within the same
watercourse/catchment should be applied.

5.1.2.2 Future Studies

The following studies and analyses will be required at the Detailed Design stage for sites using
traditional source controls:

Preparation of Detailed Stormwater Management Reports for individual sites to
demonstrate how the proposed systems conform to the targets identified in the overall
Subwatershed Strategy. Thisincludes:

o Sitegrading;

0 Caculationsand/or modelling for sizing and detailed design of the major/minor
drainage systems;

0 Detailed sizing and design of stormwater devices and storage areas, including
grades, operating levels, inlet/outlet designs, pre-treatment areas, maintenance
access, emergency overflow, etc.

An Operations and Maintenance Manual, where appropriate;
Landscaping plans for naturalized stormwater treatment areas;
An Erosion and Sediment Control Plan;

Detailed listings and general checklists of the components expected in SWM Reports and
Operation and Maintenance Manual submissions is provided in the City of Hamilton's 2007
Criteria and Guidelines for Sormwater Infrastructure Design document.

5.1.2.3 Design Guidance and Policy Considerations

The City of Hamilton’s 2007 Criteria and Guidelines for Stormwater Infrastructure Design
document notes that the City generaly discourages the use of the following source control
methods:

Reduced lot grading;
Rear yard ponding; and
Rooftop storage (considered on site-by-site basis).

The document notes that the City of Hamilton may allow the use of:

Soakaway pits; and
Parking lot storage.

Generally, the City of Hamilton requires easements where stormwater controls are to be located
on private lands.
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Additional design guidance for traditional on-site controlsis provided in Section 6.2.

5.1.2.4 Approvals

The City of Hamilton is the primary approval agency for traditional stormwater source controls
with additional review and approval provided by the Hamilton Conservation Authority.

5.1.3 Low Impact Development (L1D) Controls

5.1.3.1 TargetsObjectives

Low Impact Development (LID) techniques are recommended to maintain the groundwater
recharge rates within the study area. -Phase 2 of the SCUBE Subwatershed Study identified the
following targets through a basic water bal ance assessment:

5.1.3.1.1 SCUBE West (West of McNeilly Road)

Capture and infiltrate the first 1 mm of runoff over the catchment areafor residential land
uses underlain by silt/clay soils.

Capture and infiltrate the first 25 mm of runoff over the catchment area for
employment/institutional land uses underlain by silt/clay soils, and for residentia land
uses underlain by sand/gravel soils.-;

5.1.3.1.2 SCUBE East (East of McNeilly Road)

Capture and infiltrate the first 1.5 mm of runoff over the catchment area for residential
land uses underlain by silt/clay soils.

Capture and infiltrate the firss 3 mm of runoff over the catchment area for
employment/institutional land uses underlain by silt/clay soils, and for residentia land
uses underlain by sand/gravel soils.

It is important to note that, in addition to providing groundwater recharge benefits, many LID
measures may also provide other water balance, water quality, and erosion control benefits.

5.1.3.2 Future Studies

Where centralized or communal LID controls are to be shared by one or more development sites,
preliminary planning and design should be undertaken at a Functional Design level as part of an
FSR to demonstrate the necessary storage and size requirements and associated drainage
networks.

Most LID controls, however, will be implemented at the individual site or subdivision level and
the magjority of their design will take place at the Detailed Design level. The following studies
and analyses will be required at the Detailed Design stage for the use of LID controls within
proposed development sites/subdivisions:
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In-situ Guelph Permeameter tests or equivalent as detailed in Appendix C of the Low
Impact Development Planning and Design Guide Version 1.0 (TRCA/CVC 2010) to
define the infiltration rates to be used in the design of the LID measures.

Preparation of Detailed Stormwater Management Reports for individual sites to
demonstrate how the proposed LID controls conform to the groundwater recharge targets
identified in the overall Subwatershed Strategy. Thisincludes:

o Sitegrading;

o Caculationsand/or modelling for sizing and detailed design of the drainage
systems,

0 Detailed sizing, location and design of LID controls, including grades, operating
levels, inlet/outlet designs, pre-treatment areas, underdrains, maintenance access,
emergency overflow, etc.

An Operations and Maintenance Manual, where appropriate;
Landscaping plans for naturalized LI1D stormwater treatment aress;
An Erosion and Sediment Control Plan;

5.1.3.3 Design Guidance and Policy Considerations
Although LID technigues are not yet as widely used as traditional source control measures, many
of the policy considerations for LID measures are similar to those noted in Section 5.1.2 above.

Additional design guidance for LID controls, including appropriate techniques for various land
uses, is provided in Section 6.3.

Further recommendations with respect to policy changes and refinements for the City of
Hamilton to consider in regard to L1D controls are discussed in Section 7.

5.1.3.4 Approvals
The City of Hamilton would be the primary approval agency for LID controls with additional
review and approval provided by the Hamilton Conservation Authority.

5.2 Drainage and Infrastructure I mprovement Works

5.2.1 Watercourse 5.0 Relocation/Reconstruction within SCUBE West Lands

The Phase 1 and 2 Report of the SCUBE West Subwatershed Study includes
hydrologic/hydraulic modelling and floodplain mapping for Watercourse 5.0. The Report aso
characterizes the aguatic habitat of Watercourse 5.0.

In its current form, Watercourse 5.0 is conveyed beneath Fruitland Road approximately 200 m
north of Highway 8. From this point, Watercourse 5.0 extends north to Barton Street through the
SCUBE West lands more or less paralel with Fruitland Road. A long, narrow parcel of land lies
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between Fruitland Road and the existing channel of Watercourse 5.0. The location and shape of
this parcel of land would make it more expensive to service and more difficult to integrate with
adjacent urban development. Accordingly, a portion of Watercourse 5.0 within the SCUBE
West lands is proposed to be relocated and reconstructed. The proposed works would see the
channel of Watercourse 5.0 between Sherwood Park Road and Barton Street moved closer to
Fruitland Road. This would provide floodplain and stormwater servicing benefits and increase
the amount of developable land east of the realigned channel. No readignment of
Watercourse 5.0 is proposed upstream of Sherwood Park Road as the recommended NHS
(including Wetlands 1 and 4) limit opportunities for urban development east of the existing
channel.

The costs of design and construction associated with the relocation of Watercourse 5.0 between
Sherwood Park Road and Barton Street have been assigned to the development community who
would benefit from these works.

5.2.1.1 Targets/Objectives

The objective of the proposed relocation works can be described as provision of a stable,
naturalized stream (including a minimum 15 m wide vegetation protection zone along each side)
that provides warmwater fish habitat and has the capacity to convey flood flows without
impacting the adjacent roads or development lands.

5.2.1.2 Future Studies

Although the proposed relocation of Watercourse 5.0 may impact several individual
development parcels, the planning and design for these works should be completed for the entire
reach, as a whole, from approximately Sherwood Park Road to Barton Street. As such, the
planning for these works should commence with a preliminary channel design at the Functional
Design stage. At this stage, the required studies include:

fluvial geomorphol ogic assessment to establish the existing and proposed natural channel
form;

hydraulic modelling to provide an appropriately sized channel capable of conveying
flood flows and maintaining the overall flood storage volumes of the existing floodplain;
hydraulic modelling to size any proposed new bridge/culvert crossings;

hydraulic impact assessment to evaluate potential upstream and downstream impacts of
the proposed works on peak flows, water levels, floodlines and erosion potential;
identification of design measures to avoid/mitigate the potential negative effects of the
proposed stream relocation on existing natural heritage features and functions. Potential
changes to the existing hydrologic regime are of particular concern as such changes could
negatively impact Wetlands 1 and 4, located immediately upstream of Sherwood Park
Road and

input to incorporate aquatic habitat recommendations.

The key outcome from the Functional Design stage would be a preliminary natural channel
design, including plan/profile, and typical cross-section drawings for the proposed works.
Floodplain mapping would also be updated at this time to define revised flood hazards.
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Following the preliminary planning and design works above, detailed natural channel design
would be completed. For this step, the preliminary design drawings would be refined to include
specific detailsincluding:

detailed specifications for channel features such as sideslopes, riffle-pool locations and
dimensions;

detailed specifications for riparian areas, including a minimum 15 m wide natural vegetation
protection zone along each side of the realigned channel;

details for any proposed new bridge/culvert crossings;

construction phasing plans that address fisheries and other environmental timing windows
(e.g. those associated with the Migratory Birds Convention Act), temporary diversions,
pumping, re-connection, €tc;

Landscaping and restoration plans; and

Erosion and sediment control plans.

Additional design guidance and recommendations for natural channel design are provided in
Section 6.4.

5.2.1.3 Phasing

Given that the Watercourse 5.0 channel relocation works will directly impact the urban
development limits and stormwater servicing for the SCUBE West lands, the studies, design and
construction of these works should be completed prior to, or in conjunction with urban
development. The actua construction of the works will need to take place within a specific
window associated with the warmwater fish habitat of Watercourse 5.0. Certain elements of the
channel relocation works (e.g. vegetation removal) may also be affected by timing windows
associated with the Migratory Birds Convention Act.

It should be noted that further culvert capacity works have been recommended aong
Watercourse 5.0 to relieve existing flooding, including a culvert upgrade at Barton Street
(see Section 4.2.2). Although this culvert improvement is not the responsibility of the SCUBE
development community, it is located immediately adjacent to the Watercourse 5.0 channel
relocation works. Therefore, in an effort to minimize disruption and achieve possible cost
savings, opportunities to co-ordinate the City of Hamilton’s construction works for this culvert
upgrade with the adjacent channel relocation should be investigated.

5.2.1.4 Design Guidance and Policy Considerations

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports identify opportunities to enhance
the Core Areas and Linkages of the recommended NHS, including Watercourse 5.0. Additional
guidance for natural channel design and restoration works, as specified by the City of Hamilton’s
2007 Criteria and Guidelines for Stormwater Infrastructure Design document, is provided in
Section 6.4.

The City of Hamilton and Hamilton Conservation Authority require a minimum 15 m vegetation
protection zone aong each side of warmwater watercourses. Accordingly, the channel design
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for Watercourse 5.0 should include allowances which respect these requirements. Hydraulic
alterations should also consider the HCA Floodplain Mapping Review document (December
2010).

5.2.1.5 Approvals

Hamilton Conservation Authority would be the primary approval agency for stream works, with
input from the City of Hamilton. Stream relocation/reconstruction works should conform to the
policies outlined in Section 2.1.3 of the Hamilton Conservation Authority’s 2011 Planning and
Regulation Policies and Guidelines document.

One or more permits may be required from MNR. Should the realignment of Watercourse 5.0
have the potential to impact species at risk (e.g. Butternut) a permit would be required under the
Endangered Species Act (2007). Should the realignment involve a fish rescue, a permit would
be required under the Fish and Wildlife Conservation Act (1997). DFO authorization of the
realignment may also be required.

5.2.2 Possible Water course Diversion

The Phase 1 and Phase 2 Report of the SCUBE West Subwatershed Study includes hydrologic
modelling to define flood flows at key locations within the Watercourse 7 subwatershed.
Hydraulic modelling and floodplain mapping is limited to the Main Branch of Watercourse?.0,
west of McNeilly Road. Watercourse 7.2 is a tributary of Watercourse 7.0 located east of
McNeilly Road. It consists of a shallow and narrow stream which drains into the Main Branch
of Watercourse 7.0 via the roadside ditch and culverts aong South Service Road. Currently,
Watercourse 7.2 drains severa existing and future development parcels north of the SCUBE
Central lands. Because of the limited capacity in the system, the Subwatershed Study
recommends quantity control facilities for future devel opment lands draining to Watercourse 7.2.

Discussions with City of Hamilton staff indicate that previous historical plans suggested a
possible diversion of the headwaters of Watercourse 7.2 to the Main Branch of Watercourse 7.0
viaanew channel along the CN rail line. Currently, other recommended capacity improvements
are being studied along the Main Branch of Watercourse 7.0, between the CN rail line and QEW.
These works are discussed further in Section 4.2.1.

A feasibility assessment is still required to determine whether the proposed diversion channel
flows can be accommodated within the re-designed downstream Main Branch (Watercourse 7.0).
If deemed feasible, the diversion works would be beneficial in terms of capacity improvements,
floodplain improvements and also in terms of providing suitable stormwater facility outlets.
Also, depending on the ultimate capacity of the future diversion channel and downstream Main
Branch improvements, the amount of flood (quantity) control necessary within future stormwater
ponds draining to this channel could possibly be relaxed.

Given these potential benefits to the future development lands, the costs of assessing the
feasibility of the diversion, together with the future design and ultimate construction of the
diversion works have been assigned to the development community. However, the current and
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future capacity improvement works on the Main Branch of Watercourse 7.0 downstream are
being undertaken by the City of Hamilton and would not be the responsibility of the
devel opment proponents (Section 4.2.1).

5.2.2.1 TargetsObjectives

If the proposed diversion is to be considered worthwhile, it will need to provide significant
benefits in terms of relaxed stormwater quantity control storage requirements. In fact, unless the
proposed diversion works can allow the quantity control requirements to be eliminated entirely,
the costs associated with the diversion works may not be justified. Therefore, it is assumed that
an appropriate design target for the future diversion channel is the conveyance of uncontrolled
future flood flows from the upstream lands. However, a feasibility assessment of the diversion
needs to be undertaken to consider other downstream constraints including the capacity of the
downstream Watercourse 7.0 channel. This feasibility assessment is discussed further below.

If the diversion is considered feasible and worthwhile, design objectives would include:

Conveyance of uncontrolled future flows from the contributing Watercourse 7.2 lands
without impacting the adjacent roads/railways or devel opment lands; and

Provision of a stable, naturalized stream that provides warmwater habitat and includes a
minimum 15 m wide vegetation protection zone along each side.

5.2.2.2 Future Studies

As noted above, a feasibility assessment is required to determine if the proposed diversion of
flows from Watercourse 7.2 can be accommodated within the downstream Watercourse 7.0
channel. The City of Hamilton has already initiated planning and preliminary design of other
downstream works on the Main Branch of Watercourse 7.0. Thisincludes preliminary hydraulic
modelling for the first phase of the works on Watercourse 7.0 consisting of:

Capacity improvements using natural channel design between the QEW and the CN rail
line; and
Upgradesto the existing CN rail line culvert.

A HEC-RAS hydraulic model has aso been set up and applied to estimate flood el evations along
the re-designed Watercourse 7.0 reach as part of the preliminary design work. This hydraulic
model applies previously approved flows from an earlier Master Drainage Plan for this area
(Philips 1990).

The HEC-RAS hydraulic model would be used as the basis for the feasibility assessment. The
following general steps would be recommended:

Determine which flood flow rates will be used for the capacity assessment. As noted, the
current work applies previously approved historic flow estimates. The Subwatershed
Study flow estimates may also be considered, however, they are marginally higher than
the flows that are currently used in the design.

Estimate the increased design flow rates in the Watercourse 7.0 channel following the
proposed diversion both at the CN rail line culvert and within the downstream channel
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between the CN rail line and the QEW. Uncontrolled future flows from the Watercourse
7.2 diversion should be assumed.

Apply the HEC-RAS hydraulic model to assess whether the preliminary design for the
channel improvements has sufficient capacity to contain the revised flows, and assess
whether the proposed culvert upgrade at the CN rail line will have sufficient capacity to
convey the revised flows.

If the proposed Watercourse 7.0 design and CN rail line culvert upgrade have sufficient
capacity, then the diversion may be considered feasible.

Regarding Point 2 above, discussions with City of Hamilton staff indicate that:

no additional flows at the CN rail line culvert may be accommodated, beyond those
already assumed in the previous preliminary modelling work, due to physical limitations
at the crossing;

if the flood flows are to be increased at this location, either through the use of higher
Subwatershed Study flows, and/or the addition of diversion flows on the upstream side
of the culvert, then alternative bridge construction methods would required; and

the aternative bridge construction would require a very extensive work plan involving
the temporary diversion of the railway line which is considered to be unaffordable at this
time.

If the above feasibility assessment were completed and if some method were found to
accommodate the diversion flows, the planning and design for the diversion works should be
completed for the entire reach, as a whole, from its current location at the CN rail line crossing
westward to the proposed new confluence with Watercourse 7.0. The planning for these works
should commence with a preliminary channel design at the Functional Design stage. At this
phase, the required studies would include:

fluvial geomorphol ogic assessment to establish the proposed channel form to be used for
the diversion. This should include consideration of the proposed works for the proposed
receiving Watercourse 7.0 so that the designs are consistent;

hydraulic modelling to provide an appropriately sized diversion channel capable of
conveying the uncontrolled future flood flows,

hydraulic modelling to size any proposed new bridge/culvert crossings, including the
McNeilly Road crossing;

hydro-geol ogic assessment to determine impacts to the diverted channel bed; and

input to incorporate aguatic habitat recommendations.

The key outcome from the Functional Design stage would be a preliminary natural channel
design, including plan/profile, and typical cross-section drawings for the proposed works.
Floodplain mapping would also be completed at this time to define revised flood hazards on both
the diversion reach and the remnant channel reach.

Following the preliminary planning and design works above, detailed channel design would be
completed. For this step, the preliminary design drawings would be refined to include specific
details including:
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detailed specifications for channel features such as sideslopes, riffle-pool locations and
dimensions;

detailed specifications for riparian areas, including a minimum 15 m wide vegetation
protection zone along each side of the diversion channel;

details for any proposed new bridge/culvert crossings, including the McNeilly Road crossing;
construction phasing plans that address fisheries and other environmental timing windows
(e.g. those associated with the Migratory Birds Convention Act), temporary diversions,
pumping, re-connection, etc.

landscaping and restoration plans; and

erosion and sediment control plans.

Additional design guidance and recommendations for natural channel design are provided in
Section 6.4.

5.2.2.3 Phasing

If deemed feasible, the potential Watercourse 7.2 diversion works will directly impact the urban
development limits and stormwater servicing for several development parcels located just north
of the SCUBE Central lands. The studies, design and construction of the diversion works should
therefore be completed prior to, or in conjunction with this urban development. The actud
construction of the works will need to take place within a specific window associated with the
warmwater fish habitat of Watercourse 7.0. Certain elements of the Watercourse 7.2 diversion
works (e.g. vegetation removal) may also be affected by timing windows associated with the
Migratory Birds Convention Act.

If development is to take place before the diversion works, or if the diversion works are deemed
to be infeasible then future stormwater facilities draining to Watercourse 7.2 will continue to
require post-to-pre runoff control by default, up to the 100-year storm.

5.2.2.4 Design Guidance and Policy Considerations

The SCUBE Subwatershed Study Phase 1 and Phase 2 Reports identify opportunities to enhance
the Core Areas and Linkages of the recommended NHS, including Watercourse 7.0. Additional
guidance for natural channel design and restoration works, as specified by the City of Hamilton’s
2007 Criteria and Guidelines for Stormwater Infrastructure Design document, is provided in
Section 6.4.

The City of Hamilton and Hamilton Conservation Authority require a minimum 15 m vegetation
protection zone along each side of warmwater watercourses. Accordingly, the design of the
diversion channel should include allowances which respect these requirements. Hydraulic
aterations should also consider the HCA Floodplain Mapping Review document (December
2010).
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5.2.2.5 Approvals

Hamilton Conservation Authority would be the primary approval agency for stream works, with
input from the City of Hamilton. Stream works should conform to the policies outlined in
Section 2.1.3 of the Hamilton Conservation Authority’s 2011 Planning and Regulation Policies
and Guidelines document. Should the diversion of Watercourse 7.2 have the potentia to impact
species a risk (e.g. Butternut) a permit would be required from the MNR under the Endangered
Species Act (2007). DFO authorization of the diversion may also be required.

5.2.3 Watercourse 9 West Tributary Channe Capacity | mprovements

The Phase 1 and Phase 2 Report of the SCUBE East Subwatershed Study includes hydrologic
modelling to define flood flows for Watercourse 9. Hydraulic modelling and floodplain mapping
is limited to the lined portion of this watercourse. The unlined Western Tributary of
Watercourse 9 exists as a drainage ditch along the south side of the CN rail line and adjacent to
Lewis Road, draining a significant amount of the SCUBE Central lands. The 2007 Lewis Road
EA Study recommends the construction of a new open channel along Lewis Road to convey
flows downstream to the lined portion of Watercourse 9. Although it is unclear whether the
proposed channel works would move forward on the basis of this EA study aone, conceptual
stormwater planning in this area indicates that channel works would be beneficia in terms of
capacity improvements and are likely required to provide suitable outlets for SWM Ponds 9-2, 9-
3 and 9-4. Given these potentia floodplain and servicing improvements, the costs of design and
construction associated with these channel works have been assigned to the development
community who would benefit.

5.2.3.1 TargetsObjectives

The design and ultimate capacity of this proposed future channel are unknown at this time.
Therefore, the SCUBE Subwatershed Study Phase 1 and Phase 2 Report assumes that quantity
control will be necessary within the future development lands draining to the unlined West
Tributary of Watercourse 9. However, the study also notes that, depending on the ultimate
capacity of the future West Tributary, the amount of flood (quantity) control necessary within
future stormwater ponds draining to this channel may be relaxed.

The feasibility of relaxing or removing the flood control requirements was also investigated
during Phase 1 and Phase 2 of the Subwatershed Study. Hydraulic modelling was completed
using uncontrolled future flood flows from all of the Watercourse 9 development lands; this
modelling found that the existing downstream QEW culvert, CN rail line culvert, and lined Main
Channel reaches al have sufficient capacity to contain and convey flood flows up to and
including the Regional Storm event. The results of this hydraulic assessment were discussed
with City of Hamilton and MTO staff. MTO indicated that they would not be opposed to
allowing future development to proceed without quantity control, provided that they review and
approve the supporting reports and analyses including the Subwatershed Study findings and
subsequent analyses in support of the channel design.

Therefore, based on the above, the objective of the proposed channel improvements to the West
Tributary of Watercourse 9 can be described as provision of a stable channel with sufficient
hydraulic capacity to convey flood flows without impacting the adjacent roads or devel opment
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lands. The improved channel should include a minimum 15 m wide vegetation protection zone
along each side. Further, the channel improvements should allow for suitable stormwater pond
outlets from the future development lands.

5.2.3.2 Future Studies

Although the channel capacity improvements for the West Tributary of Watercourse 9 may
impact several individual development parcels, the planning and design for these works should
be completed for the entire reach, as a whole, from the CN rail line culvert, south along Lewis
Road and up to Barton Street. As such, the planning for these works should commence with a
preliminary channel design at the Functional Design stage. At this stage, the required studies
include:

hydraulic modelling and floodline mapping to establish the existing baseline flood
characteristics and flood hazard extents along this reach;

hydraulic modelling to provide an appropriately sized channel capable of conveying
flood flows and maintaining the overall flood storage volumes of the existing floodplain;
hydraulic impact assessment to evaluate potential upstream and downstream impacts of
the proposed works on peak flows, water levels, floodlines and erosion potential

Fluvial geomorphologic input to ensure a stable channel design; and

hydraulic modelling to size any proposed new bridges/culverts associated with future
road crossings.

The key outcome from the Functional Design stage would be a preliminary channel design,
including plan/profile, and typical cross-section drawings for the proposed works. Floodplain
mapping would also be updated at this time to define the revised flood hazards.

Following the preliminary planning and design works above, detailed channel design would be
completed. For this step, the preliminary design drawings would be refined to include specific
details including:

detailed specifications for channel features such as sideslopes, baseflow dimensions, etc;
details for any proposed new bridge/culvert crossings;

construction phasing plans that address fisheries timing windows, temporary diversions,
pumping, re-connection, etc;

detailed specifications for riparian areas, including a minimum 15 m wide vegetation
protection zone along each side of the improved channel;

landscaping and restoration plans; and

erosion and sediment control plans.

Additional design guidance and recommendations for channel designs are provided in
Section 6.4.

5.2.3.3 Phasing

Given that the channel improvements to the West Tributary of Watercourse 9 will directly
impact the urban development limits and stormwater servicing for the SCUBE Central lands and
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other development lands to the north, the studies, design and construction of these works should
be completed prior to, or in conjunction with urban development, and should also be coordinated
with future Lewis Road improvements. The actual construction of the works will need to take
place within a specific window associated with warmwater fish habitat.

5.2.3.4 Design Guidance and Policy Considerations

Guidance for natural channel design and restoration works, as specified by the City of
Hamilton’s 2007 Criteria and Guidelines for Sormwater Infrastructure Design document, is
provided in Section 6.4.

The City of Hamilton and Hamilton Conservation Authority require a minimum 15 m vegetation
protection zone along each side of warmwater watercourses. Accordingly, the design of the
improved channel should include allowances which respect these requirements. Hydraulic
aterations should also consider the HCA Floodplain Mapping Review document (December
2010).

5.2.3.5 Approvals

Hamilton Conservation Authority would be the primary approval agency for stream works, with
input from the City of Hamilton. Channel capacity works should conform to the policies
outlined in Section 2.1.3 of the Hamilton Conservation Authority’s 2011 Planning and
Regulation Policies and Guidelines document. Should the channel capacity improvements have
the potential to impact species at risk (e.g. Butternut) a permit would be required from the MNR
under the Endangered Species Act (2007). DFO authorization of the improvements may also be
required.

5.3 Establishment of the Recommended Natural Heritage System

The Subwatershed Strategy identifies a recommended Natural Heritage System (NHS) that
consists of the following:

Core Areas as defined by the City of Hamilton (2009) including Key Natural Heritage
Features, Key Hydrologic Features and Local Natural Areas,

Linkages as defined by the City of Hamilton (2009);

Hazardous Lands as defined by the Hamilton Conservation Authority (2009); and
Preliminary vegetation protection zones consistent with the minimum requirements of the
City of Hamilton (City of Hamilton 2009)

The SCUBE Subwatershed Study determined the preliminary (i.e. conceptual) boundaries of the
recommended NHS. The final boundaries of the recommended NHS are to be determined at a
subsequent planning stage (Draft Plan of Subdivision or Site Plan) through the completion of
additional studies. As described in Section 4.3.2, the City of Hamilton has been assigned
responsibility for three studies most appropriately completed at the subwatershed scale. Other
studies are most appropriately completed at the site scale; accordingly, the proponents of
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development have been assigned responsibility for their completion. These studies are described
below.

5.3.1 TargetdObjectives

The NHS isintended to maintain, protect and enhance the significant natural heritage features
and ecological functions of the lands within the study area of the SCUBE Subwatershed Study.
The primary objective of determining the final boundaries of the recommended NHS isto
establish the limit of development.

5.3.2 Future Studies

5.3.2.1 Identification of Flooding Hazard Limit

New hydraulic modelling and floodplain mapping will be required to finalize the flooding hazard
[imit adjacent to:

Watercourse 7.2, following a possible diversion of the headwaters to Watercourse 7.0;
and

Watercourse 9 West Tributary, following future channel capacity improvements.

In addition, many of the floodplain limits defined through Phase 1 and Phase 2 of the SCUBE
Subwatershed Study may be impacted by proposed drainage and infrastructure improvement
works or environmental restoration and enhancement works. Accordingly, further hydraulic
analyses and floodplain mapping revisions are anticipated as part of the following:

Watercourse 5.0 rel ocation/reconstruction;

Various culvert improvements (Watercourses 5.0, 6.0, 6.1, 6.3 and 7.0);
Removal of fish barriers (Watercourse 9 and Fifty Creek); and

New bridge/culvert structures.

With respect to Watercourse 5 and Watercourse 6, future refinement of the hydraulic model and
floodline mapping completed as part of the Phase 1 and 2 Subwatershed Study is anticipated at
the block planning stage over select reaches where the creek location is poorly defined on the
existing topographic mapping. Discussions between the City of Hamilton and HCA planning
staff identified the requirements as follows:

A Block Servicing Strategy, for the area identified as Block 1 on Map B.7.4-4 — Block
Servicing Strategy Area Delineation, shall determine the floodplains for the following
two locations:
)] Along Watercourse 5.0, immediately downstream of Fruitland
Road (between sections 2221 and 2150); and,
i) Along Watercourse 5.0, hafway between Highway No. 8 and
Barton Street (between sections 1693.967 and 1537.457).
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A Block Servicing Strategy, for the area identified as Block 2 on Map B.7.4-4 — Block
Servicing Strategy Area Delineation, shall determine the floodplains for the following
location:
)] Along Watercourse 6.0, downstream of Highway No. 8 (between
sections 2232.182 and 1785.033).

With regard to the floodplain mapping for Fifty Creek, some inconsi stencies were noted between
the topographic mapping and aeria photography supplied for use in the SCUBE East
Subwatershed Study. In some locations, the contour mapping used to plot the floodlines does
not appear to reflect the location of the stream/valey. One such location is found just
downstream of the CN rail line within the lands of SCUBE East (Parcel B). Therefore, as more
detailed and accurate topographic mapping becomes available as development planning
proceeds, it is recommended that the floodplain mapping be reviewed and refined as required.

5.3.2.2 Identification of Erosion Hazard Limit

A geotechnical assessment will be required to define the erosion hazard limit along confined
portions of Fifty Creek. This assessment will require field surveys to identify the top of slope
(also known astop of bank) and the toe of slope (also known as base of slope).

5.3.2.3 Environmental Impact Statement (EIS)

The planning area of the Fruitland-Winona Secondary Plan is not subject to the Greenbelt Plan.
Accordingly, per Section F3.2.1.4 of the City of Hamilton’s Urban Officia Plan, when
development is proposed in or adjacent to a Core Area, the City of Hamilton shall require the
proponent to prepare an EIS to the satisfaction of the City and the relevant Conservation
Authority.

Table 5.3 outlines the extent of adjacent lands, that is, the proximity of proposed development to
Core Areas that triggers the requirement to complete an EIS. Per Section F.3.2.1.4 of the City of
Hamilton's Urban Official Plan, these distances are guidelines only. The City of Hamilton may
require the preparation of an EIS for applications for development outside of the adjacent lands
if, in its judgment, the proposed development has greater potential to impact natural heritage
features and functions (City of Hamilton 2009).

Table 5.3: Extent of adjacent lands, that is, the distance of proposed development from Natural
Heritage features that triggers the requirement to complete an EIS (City of Hamilton 2009).

Natural Heritage Feature Boundary Definition Extent of Adjacent Lands

Streams, rivers, lakes,

Fish Habitat ponds and wetlands

30 m from bankfull channel

Provincially Significant Wetlands, Defined by the Province,

Local Wetlands and Unevaluated Conservation Authorities 120m
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Wetlands greater than 2 hain size and the City of Hamilton
Significant Habitat of Threatened Defined by the Province 50m
and Endangered Species and the City of Hamilton
Defined by Conservation
Unevaluated Wetlands Authorities and the City 50m
of Hamilton
. Defined by the City of 50m
Significant Woodlands Hamilton (measured from the dripline)
Conservation Authority 30m
Stream and River Valleys regulatory lines, flood (from stable top of bank)
plain mapping P
Areas of Natural and Scientific As defined by the 50m
Interest Province
As defined by the
Significant Valley Lands Province and the City 50 m
of Hamilton
As defined by the
Significant Wildlife Habitat Province and the City 50 m
of Hamilton
Environmentally Significant Areas As defined by the City 50m
of Hamilton

Section F3.2.1.2 of the City of Hamilton Urban Official Plan states the following:

When a development proposal has the potential to negatively impact a Core Area or its
function, the proponent shall be required to prepare an EIS to the satisfaction of the City
and the relevant Conservation Authority. An EIS inventories and describes the existing
Core Areas and ecological functions of the site in the context of the surrounding
landscape. An EIS also assesses the potential negative impacts that proposed
development may have on Core Areas and Linkages and provide recommendations on
whether the development proposal should proceed or be modified, natura area
boundaries, mitigation measures, and design measures to accommodate or enhance
existing natural features and functions.

Environmental Impact Statements prepared in response to proposed devel opment adjacent to the
Core Areas of the SCUBE NHS should address the following Subwatershed Study
recommendations regarding the determination of the final boundaries of the recommended NHS
as appropriate:
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5.3.2.3.1 Seciesat Risk

The Subwatershed Strategy recommends that additional surveys be completed for seven species
at risk as described below. Since the completion of the Subwatershed Study, breeding bird
studies were completed within the Fruitland-Winona Secondary Plan Area, SCUBE Central,
SCUBE East parcels A and B, and SCUBE West by Stantec Consulting Limited (August, 2012).
The August 2012 report was reviewed and accepted by Hamilton Conservation Authority in
November 2012. The report concluded that four avian species at risk (Barn Swallow, Bobolink,
Eastern Meadowlark, and Chimney Swift) were not breeding within the study area(s) due to the
presence of marginal or unsuitable habitat. Accordingly, habitat preservation for these four
avian species at risk is not required. A copy of the report and subsequent correspondence from
the Hamilton Conservation Authority is located in Appendix C.

American Columbo (Frasera caroliniensis)

Individual specimens of American Columbo are protected under the Endangered Species Act
(2007). The Subwatershed Strategy recommends that additional surveys of areas proposed for
development in SCUBE West, SCUBE Central, SCUBE East (Parcel A) and SCUBE East
(Parcel B) be completed to determine whether this speciesis extant.

If American Columbo is found within areas proposed for development, the Subwatershed
Strategy recommends the following:

Individua or small groups of plants (i.e. less than 10 individuals) should be transplanted to
areas of suitable habitat within the NHS. Any transplant of American Columbo should be
completed under the supervision of a qualified botanist/ecologist and would require a permit
issued under the Endangered Species Act (2007).  Post-transplant monitoring is
recommended.

Groups of 10 or more plants should be incorporated in the NHS as a Core Area. The areato

be incorporated in the NHS should be identified by a qualified botanist/ecologist and include
an appropriate buffer.

Butternut (Juglans cinerea)

Individual specimens of Butternut are protected under the Endangered Species Act (2007). The
Subwatershed Strategy recommends that additional surveys of areas proposed for development
in SCUBE West, SCUBE Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) be
completed to determine whether this speciesis extant.
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If viable Butternut trees are found within areas proposed for development, the trees will need to
be assessed by a MNR designated Butternut Health Assessor. Trees assessed as “ non-retainable”
could be removed. Consultation with the MNR Guelph District Office would be required to
develop a site specific management approach for retainable trees. The removal of trees assessed
as “retainable” would require a permit issued under the Endangered Species Act (2007).

American Badger (Taxidea taxus jacksoni)

The habitat of American Badger is protected by regulation under the Endangered Species Act
(2007). Section 24 of Ontario Regulation 242/06 defines American Badger habitat as follows:

1. An American badger den that is being used by an American badger or was used by an
American badger at any time during the previous 12 months.

2. Theareawithin five metres of the entrance of a den described in paragraph 1.
3. A woodchuck burrow or Franklin’s ground squirrel burrow that,

(i) isbeing used by a woodchuck or Franklin’s ground squirrel or was used by a woodchuck
or Franklin’s ground squirrel at any timein the past, and

(if) iswithin 850 metres of a den described in paragraph 1.

A large isolated area of sand and gravel deposits extends from the southwestern portion of
SCUBE Central to Zone C; within the study area of the SCUBE Subwatershed Study this area
has the greatest potential to function as American Badger habitat. The Subwatershed Strategy
recommends that potential dens and Woodchuck burrows within the area of sand and gravel
deposits in SCUBE Centra be surveyed for use by American Badger. |If present, the
Subwatershed Strategy recommends that the NHS be revised as required to incorporate as Core
Areasits habitat as defined by Ontario Regulation 242/06.

Barn Owl (Tyto alba)

The habitat of Barn Owl is protected by regulation under the Endangered Species Act (2007).
Section 24.1 of Ontario Regulation 242/06 defines Barn Owl habitat as follows:

1. A nesting or roosting site that is being used by a barn owl or was used by a barn owl at any
time during the previous 12 months.

2. A barn, building or other structure, or atree or other natural feature, on or in which a nesting
or roosting site described in paragraph 1 is located.

3. If anesting or roosting site described in paragraph 1 is located on a tree or other natural
feature, the area within 25 metres of the base of the tree or other natural feature.

4. Those parts of the area within one kilometre of an area described in paragraph 1 or 2 that
provide suitable foraging conditions for a barn owl.
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The Subwatershed Strategy recommends that additional surveys of potentially suitable habitat in
SCUBE West, SCUBE Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) be
completed to determine whether this species is extant. If present, the Subwatershed Study
recommends that the NHS be revised as required to incorporate as Core Areas its habitat as
defined by Ontario Regul ation 242/06.

Jefferson Salamander (Ambystoma j effer sonainum)

The habitat of Jefferson Salamander is protected by regulation under the Endangered Species Act
(2007). Section 28 of Ontario Regulation 242/06 defines Jefferson Salamander habitat as
follows:

In the City of Hamilton, the counties of Brant, Dufferin, Elgin, Grey, Haldimand, Norfolk and
Weéllington and the regional municipalities of Halton, Niagara, Peel, Waterloo and Y ork,

i.a wetland, pond or verna or other temporary pool that is being used by a Jefferson
salamander or Jefferson dominated polyploid or was used by a Jefferson salamander or
Jefferson dominated polyploid at any time during the previous five years,

ii. an area that is within 300 metres of a wetland, pond or verna or other temporary pool
described in subparagraph i and that provides suitable foraging, dispersal, migration or
hibernation conditions for Jefferson salamanders or Jefferson dominated polyploids,

iii. awetland, pond or vernal or other temporary pool that,

A. would provide suitable breeding conditions for Jefferson salamanders or Jefferson
dominated polyploids,

B. iswithin one kilometre of an area described in subparagraph i, and

C. isconnected to the area described in subparagraph i by an area described in subparagraph
iv, and

iv. an area that provides suitable conditions for Jefferson salamanders or Jefferson dominated
polyploids to disperse and is within one kilometre of an area described in subparagraph i.

Potentially suitable habitat in Zone B has not been surveyed for Jefferson Salamander. The
Subwatershed Strategy recommends that Woodlands 2 and 6 be surveyed for use by Jefferson
Salamander. If present, the Subwatershed Strategy recommends that the NHS be revised as
required to incorporate as Core Areas its habitat as defined by Ontario Regulation 242/06.

Chimney Swift (Chaetura pelagica)

Chimney Swift habitat is protected under the provisions of the Endangered Species Act (2007)
based on the Act’s genera definition of habitat:
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An area on which a species depends, directly or indirectly, to carry on its life processes,
including life processes such as reproduction, rearing, hibernation, migration or feeding
and includes places that are used by members of the species such as dens, nests,
hibernacula or other residences.

The Subwatershed Strategy recommends additional surveys of SCUBE West, SCUBE Central,
SCUBE East (Parcel A) and SCUBE East (Parcel B) at a subsequent planning stage for Chimney
Swift nesting and roosting sites.

MNR is currently developing a Recovery Strategy and a species-specific habitat regulation for
Chimney Swift (MNR 2009). In the absence of specific MNR guidelines, the Subwatershed
Strategy recommends the protection of any identified Chimney Swift nesting and roosting sites
to satisfy the requirements of the Endangered Species Act (2007). The Subwatershed Strategy
also recommends that the NHS be revised as required to incorporate as a Core Area any natural
feature (e.g. hollow tree) that functions as a Chimney Swift nesting or roosting site. However,
the Subwatershed Strategy recommends that the City of Hamilton not incorporate in the NHS
any anthropogenic structure (e.g. abandoned building) that functions as a Chimney Swift nesting
or roosting site. Consultation with the MNR Guelph District Office would be required to
develop a site specific management approach for any such structure identified.

As mentioned above, breeding bird studies completed in 2012 by Stantec Consulting Limited

determined that chimney swifts do not appear to nest or roost within the study area.
Accordingly, no management recommendations are required to preserve chimney swifts.

Eastern Milk Snake (Lampropdltis triangulum)

The Subwatershed Strategy recommends additional surveys of SCUBE West, SCUBE Central,
SCUBE East (Parcel A) and SCUBE East (Parcel B) at a subsequent planning stage to determine
whether this speciesis extant. If present, the Subwatershed Strategy recommends that additional
surveys be completed per MNR-specified protocols to identify potential Eastern Milk Snake
hibernation sites. Hibernation sites likely constitute significant habitat as defined by the City of
Hamilton (2009). Accordingly, the Subwatershed Strategy recommends that the NHS be revised
as required to incorporate as a Core Area any Eastern Milk Snake hibernation site identified.
The area to be incorporated in the NHS should be identified by a qualified biologist and include
an appropriate buffer.

Newly Designated Species at Risk

Subwatershed Strategy recommendations are based on COSEWIC/COSSARO status
designations and MNR policy regarding the Endangered Species Act (2007) in effect at the time
of the SCUBE Subwatershed Study’s preparation. COSEWIC/COSSARO designations are
subject to regular review and revision; MNR policy regarding the Endangered Species Act
(2007) is rapidly evolving. To satisfy the requirements of the Endangered Species Act (2007),
the Provincia Policy Statement and the City of Hamilton Urban Official Plan, planning decisions
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for lands subject to the Fruitland-Winona Secondary Plan will need to reflect
COSEWIC/COSSARO status designations in effect at the time of future applications for
development.  Accordingly, the City of Hamilton may require an EIS to incorporate
surveys/habitat assessments for additional species not presently designated species at risk.
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5.3.2.3.2 Permanent and Inter mittent Sreams

The two edges of the bankfull width of permanent and intermittent streams should be confirmed
through additional fieldwork. These limits should be staked, reviewed and approved by
municipal/agency staff, then surveyed.

5.3.2.3.3 Sgnificant Woodlands

SCUBE Subwatershed Study mapping of the recommended NHS is based on the preliminary
delineation of vegetation communities through aerial photograph interpretation. The
Subwatershed Strategy recommends that the limits of Significant Woodlands incorporated in the
NHS (Woodlands 2 and 5) be confirmed through additional fieldwork. These limits (i.e.
dripline) of Woodlands 2 and 5 should be staked, reviewed and approved by municipal/agency
staff, then surveyed.

The refined SCUBE NHS does not identify Woodland 6, the largest remaining woodland in
SCUBE West, as a core area because it does not satisfy City of Hamilton criteria as a Significant
Woodland. Rather, Woodland 6 has been identified as a candidate core area. As property access
to the woodland was not granted during the course of this Study it is recommended that
Woodland 6 be investigated during subsequent planning stages, such as the secondary plan stage,
to determine the ecological function and planning status (i.e. significant woodland status) of the
woodland
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5.3.2.3.4 Wetlands

As noted above, SCUBE Subwatershed Study mapping of the recommended NHS is based on
the preliminary delineation of vegetation communities through aerial photograph interpretation.
The Subwatershed Strategy recommends that additional fieldwork be completed to confirm the
limits of wetlands incorporated in the recommended NHS. These include Wetlands 1, 2, 3, 4 and
7 as well as the Fifty Creek Locally Significant Wetland Complex. Wetland limits should be
staked, reviewed and approved by municipal/agency staff, then surveyed.

5.3.2.3.5 Sgnificant Wildlife Habitat

The Subwatershed Strategy recommends that additional surveys be completed to identify
Significant Wildlife Habitat; recommended surveys are described in further detail below.

5.3.2.3.6 Seasonal Concentration of Animals

The Subwatershed Strategy recommends that additional surveys of SCUBE West, SCUBE
Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) be completed at a subsequent
planning stage to determine whether these areas function as landbird migratory stopover areas or
migratory butterfly stopover areas as described by MNR (2000). The Subwatershed Strategy
recommends that the SCUBE NHS be revised as required to incorporate as a Core Area any
lands so identified.

5.3.2.3.7 Yecialized Habitats for Wildlife

The SCUBE NHS incorporates as Core Areas most forested areas within Zone B. However, the
SCUBE NHS does not incorporate Woodland 6, the largest remaining woodland in SCUBE
West. The Subwatershed Strategy recommends that this woodland be investigated further to
determine whether it functions as Significant Wildlife Habitat by providing (i) a high diversity of
habitats, (ii) amphibian woodland breeding ponds and/or (iii) habitat for area sensitive species.
If shown to provide one or more of these three specialized habitats for wildlife, the Subwatershed
Study recommends that the SCUBE NHS be revised to incorporate Woodland 6 as a potential
Core Area, pending future study.

5.3.2.3.8 Habitats of Species of Conservation Concern

Zone B provides potentialy suitable habitat for 24 locally rare species not designated species at
risk by COSEWIC and/or COSSARO. The SCUBE Subwatershed Study divides these species
into the following three categories:

Category 1 — the SCUBE NHS incorporates most of the vegetation communities in Zone B that
provide potentially suitable habitat for these species.

Category 2 — the SCUBE NHS incorporates few of the vegetation communities in Zone B that
provide potentially suitable habitat for these species;, however, the same vegetation
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communities occur in Zone C and immediately adjacent lands and have similar or
greater potential to function as habitat for these species.

Category 3 - the SCUBE NHS incorporates some of the vegetation communities in Zone B that
provide potentially suitable habitat for these species, however, the same vegetation
communities occur in Zone C and immediately adjacent lands and have similar or
greater potential to function as habitat for these species. These species may also use
anthropogenic habitat, such as suburban yards, orchards, agricultural lands and/or
industrial parks. Such habitat is located in throughout the study area of the SCUBE
Subwatershed Study.

Table 5.4 classifies the 24 |ocally rare species based on the above three categories.

The SCUBE NHS incorporates most of the vegetation communities in Zone B that provide
potentially suitable habitat for Category 1 species. However, the SCUBE NHS does not
incorporate Woodland 6, the largest remaining woodland in SCUBE West as a Core Area
Rather, Woodland 6 isidentified as a potential Core Area, pending full property access and study
at a subsequent planning stage. Woodland 6 has the potential to function as habitat for a number
of Category 1 species, such as Eastern Few-fruited Sedge, American Redstart and Red-bellied
Woodpecker. The Subwatershed Strategy recommends that Woodland 6 be investigated further
to determine whether it functions as habitat for locally rare species. If shown to provide habitat
for one or more localy rare species, the Subwatershed Strategy recommends that the NHS be
revised to incorporate Woodland 6 as a Core Area.
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Table 5.4: Categories of 24 locally rare species. Seetext above for clarification.

Category 1 Category 2 Category 3
Blue Beech Perfoliate Bellwort Spearscale
Eastern Few-fruited Sedge Prickly Rose American Kestrel
Hardstem Bulrush Clay-coloured Sparrow Eastern Bluebird
American Redstart Grasshopper Sparrow Herring Gull
Belted Kingfisher Mourning Warbler Northern Mockingbird
Blue-gray Gnatcatcher White-throated Sparrow Orchard Oriole
Hairy Woodpecker Purple Martin
Red-bellied Woodpecker Turkey Vulture
Scarlet Tanager
Red-spotted Newt

The SCUBE NHS incorporates few of the vegetation communities in Zone B that provide
potentially suitable habitat for Category 2 species (i.e. cultural meadow, cultural thicket and
cultural woodland). However, Zone C and the immediately adjacent lands to the east between
Highway 8 and the Niagara Escarpment consist of a similar mosaic of cultural vegetation
communities and agricultural land as is found in SCUBE West, SCUBE Central, SCUBE East
(Parcel A) and SCUBE East (Parcel B). Moreover, the cultural vegetation communities of
Zone C and the immediately adjacent lands to the east have similar or greater potentia to
function long term as habitat for Category 2 species. Nevertheless, the Subwatershed Strategy
recommends that potentially suitable habitat in areas proposed for development in SCUBE West,
SCUBE Central, SCUBE East (Parcel A) and SCUBE East (Parcel B) be surveyed for Category
2 species (Table 5.5).

If one or both of the Category 2 plant species is present, the Subwatershed Strategy recommends
that the plants be transplanted to areas of suitable habitat within the NHS. Any transplant should
be completed under the supervision of a qualified botanist/ecologist. Caution should be
exercised when selecting a transplant site for Prickly Rose as the species readily hybridizes with
other rose species such as R. blanda (V oss 1985).

78



SCUBE Subwatershed Study: Phase 3

The City of Hamilton

May 15, 2013

Table 5.5: Recommended surveys for Category 2 species.

Species

Recommended Surveys

Perfoliate Bellwort
Uwularia perfoliata

Survey potentialy suitable habitats in SCUBE Central, SCUBE
East (Parcd A) and SCUBE East (Parcel B) that are not
incorporated in the SCUBE NHS.

Prickly Rose
Rosa acicularis

Survey Woodland 6 and meadows, thickets and hedgerows
located in SCUBE West, SCUBE Central, SCUBE East (Parcel
A) and SCUBE East (Parcel A) that are not incorporated in the
SCUBE NHS.

Clay-coloured Sparrow

Survey potentially suitable habitats located in SCUBE West and

Soizella pallida SCUBE Central that are not incorporated in the SCUBE NHS.
Grasshopper Sparrow Survey large areas of cultural meadow in SCUBE West and
Ammodramus savannarum | SCUBE Central that are not incorporated in the SCUBE NHS.

Mourning Warbler
Oporornis philadelphia

Survey potentially suitable habitats located in SCUBE West and
SCUBE Central that are not incorporated in the SCUBE NHS.

White-throated Sparrow
Zonotrichia albicollis

Survey potentially suitable habitats located in SCUBE West and
SCUBE Central that are not incorporated in the SCUBE NHS.

If one or more of the Category 2 bird species is present, the Subwatershed Strategy recommends
the following:

Evaluate the significance of any potentia habitat located in areas proposed for development
per MNR guidelines as described by Section 8 of the Significant Wildlife Habitat Technical
Guide (MNR 2000).

Assess and recommend measures to avoid or mitigate the potential impacts of proposed
developed on identified Significant Wildlife Habitat.

Consider opportunities to refine the NHS to incorporate as Core Areas identified Significant
Wildlife Habitat.

5.3.2.3.9 Assessment of Linkages
The City of Hamilton (2009) defines linkages as landscape areas that connect natural areas.

Linkages may include the following:
Woodland linkages (e.g. small woodlands);
Other natural vegetation types (e.g. meadows, old field, thickets); and
Streams and watercourses that connect Core Areas.
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The City of Hamilton recognizes the importance of linkages in reducing the adverse impacts of
habitat fragmentation of natural areas and has adopted policies intended to protect and enhance
Linkages to sustain the City’s NHS wherever possible. In particular, Section C.2.7.6 of the City
of Hamilton’s Urban Officia Plan states that where new development or site alteration is
proposed within a Linkage within the City’s NHS, the proponent shall prepare a Linkage
Assessment.

The City of Hamilton’'s Urban Officia Plan outlines Linkage Assessment requirements.
Specifically, Section C.2.7.7 states the following:

Linkage Assessments shall include the following information:
(a) identify and assess the Linkage including its vegetative, wildlife, and/or landscape

features or functions;

(b) assess the potential impacts on the viability and integrity of the Linkage as aresult of
the devel opment proposal; and,

(c) make recommendations on how to protect, enhance or mitigate impacts on the
Linkage(s) and its functions through planning, design and construction practices.

Per Section F.3.2.1.11 of the City of Hamilton’s Urban Official Plan, linkage assessments are to
consider both the linkage within the site and connections with other sites and include the
following:

(a) identify and assess the linkage including its vegetative, wildlife, and/or landscape features or
functions, including:
(i) thenatura areas and habitats/functions linked;
(i) linkage type (e.g. railway or utility corridor, hedgerow, plantation or natural community);
(iii) vegetation cover quality (health, condition, maturity, species and aesthetic value);
(iv) width;
(v) length; and,
(vi) vegetation continuity (gaps > 100 m, gaps with barriers, or gaps < 30 m with no barriers);

(b) assess the potential impacts on the viability and integrity of the linkage as a result of the
development proposal; and,

(c) make recommendations on how to protect, enhance or mitigate impacts on the linkage(s) and
its functions through planning, design and construction practices.
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5.3.2.3.10 Assessment of Hedgerows

The City of Hamilton (2009) defines a hedgerow as a narrow, linear band or row of trees or
shrubs with a minimum width of 10 m and length of 200 m or more. Hedgerows may be natural
or cultural features and may contribute to species dispersal. Per Policy C.2.7.8 of the City of
Hamilton’s Officia Plan, Linkage Assessments should also consider hedgerows, particularly
where:

(2) they link Core Aress,
(2) thereis evidence that wildlife regularly use them as movement corridors or habitat;

(3) they are composed of mature, healthy trees and generally provide a wide, unbroken linkage
between Core Aress,

(4) they contain trees which are rare, unique, culturally important, or old (more than 100 years);
or,

(5) they represent an important cultural feature and contribute to the aesthetics of the landscape,
particularly adjacent to the Niagara Escarpment.

5.3.2.3.11 Identification of Final NHS Boundaries

The SCUBE Subwatershed Study identifies preliminary (i.e. conceptual) boundaries of the
recommended NHS. The EIS is the recommended mechanism to determine the final boundaries
of the NHS and therefore the limits of potential development. The final boundaries of the NHS
should reflect the following:

(1) results of studies to be completed by the City of Hamilton, including:

refinement of floodplain Mapping for Watercourses 5.0 and 6.0 (see Section 4.3.2.1);
meander belt assessments for the unconfined portions of watercourses within the
SCUBE West and SCUBE East (Parcel B) lands, including Watercourses 5.0, 6.0, 7.0
and Fifty Creek (see Section 4.3.2.2); and
Breeding birds surveys of the study area of the SCUBE Subwatershed Study and
immediately adjacent lands, with a particularly focus on Bobolink, Eastern
Meadowlark and Barn Swallow (see Section 4.3.2.3).
(2) Relocation/Reconstruction of Watercourse 5.0 between Sherwood Park Road and Barton
Street (See Section 4.2.1);
(3) Identification of Flooding Hazard Limits and Erosion Hazard Limits as described above;
(4) Results of additional surveys for species at risk as described above;
(5) Field delineation of permanent and intermittent streams as defined by the edges of their
bankfull width as described above;
(6) Field delineation of the limits of Woodlands 2 and 5 as described above;
(7) Field delineation of the limits of Wetlands 1, 2, 3, 4 and 7 as well asthe Fifty Creek Locally
Significant Wetland Complex, as described above;
(8) Results of surveys/assessment of Significant Wildlife Habitat, as described above;
(9) Results of linkage assessment(s) as described above; and
(10) Results of hedgerow assessment(s) as described above.
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The final boundaries of the NHS (not including the associated V egetation Protection Zone)
should be based on the greatest extent of the various NHS components, including Core Areas
(e.0. the habitat of species at risk), Linkages (based on Linkage assessment recommendations)
and Hazardous Lands (i.e. floodplain, meander belt).

5.3.2.3.12 I dentification of Vegetation Protection Zones (VPZ)

The NHS identified by the SCUBE Subwatershed Study incorporates preliminary VPZ
consistent with the minimum requirements of the City of Hamilton’s Urban Official Plan. The
widths of the preliminary VPZ applied to the Core Areas subject to an EIS should be reviewed to
confirm that they:

(1) have sufficient width to protect the Core Area and its ecological functions from impacts of
the proposed land use or site alteration occurring during and after construction;

(2) are established to achieve and be maintained as natural self-sustaining native vegetation; and
(3) where possible, restore or enhance the Core Area and/or its ecological functions.

Per Section C.2.5.11 of the City of Hamilton's Urban Officia Plan, VPZ widths are to be
determined on a site-specific basis, by considering factors such as the sensitivity of the habitat,
the potential impacts of the proposed land use, the intended function of the buffer, and the
physiography of the site. The EIS should recommend VPZ widths greater than the City of
Hamilton’ s minimum requirements as required (City of Hamilton 2009).

Vegetation Protection Zones as confirmed through the EIS are to be applied to the find
boundaries of NHS Core Areas as determined above. The final boundaries of the VPZ should be
based on the greatest extent of the VPZ applied to the various NHS Core Areas.

5.3.2.4 Secondary Plan Studies

The refined NHS identified by the SCUBE Subwatershed Study does not identify Woodland 6,
the largest remaining woodland in SCUBE West, as a core area because it does not satisfy City
of Hamilton criteria as a Significant Woodland. Rather, Woodland 6 isidentified as a candidate
core area. As property access to the woodland was not granted during the course of the Study it
is recommended that Woodland 6 be investigated during the secondary plan stage so that the
ecological function and planning status of the woodland can be determined. In addition, the area
of natural vegetation which links the south of Woodland 6 to the natural heritage features
associated with Watercourse 7, has accordingly been marked as a candidate linkage area. Should
it be determined through future study that Woodland 6 is a core area, the natural area
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immediately south will qualify as alinkage. See Figure 2.3 for the location of the
aforementioned candidate sites.
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5.3.3 Phasing

The location and design of future development within SCUBE West, SCUBE Central, SCUBE
East (Parcel A) and SCUBE East (Parcel B) will be determined in part by the boundaries of the
recommended NHS. Therefore the above-noted studies to define the limits of NHS components,
including Core Areas (e.g. the habitat of species at risk), Linkages, Hazardous Lands as defined
by the Hamilton Conservation Authority (i.e. floodplain, meander belt) and VPZ will need to be
completed as part of the Draft Plan of Subdivision or Site Plan planning process.
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5.3.4 Design Guidance and Policy Considerations

The refinement of floodplain mapping and the geotechnical assessment of the confined portions
of Fifty Creek will be guided by the requirements of the Natura Hazards Technical Guides
(MNR 2006) and Section 2.1 of the Hamilton Conservation Authority’s Planning and Regulation
Policies and Guidelines document (October, 2011) and the Floodplain Mapping Review
document (December 2010)..

Per Section F3.2.1.1 of the Urban Official Plan, Environmental Impact Statements are to be
prepared in accordance with EIS guidelines adopted by City of Hamilton Council in July, 2004.
These guidelines describe the contents of an EIS and specify the methodology to be used to
complete certain EIS elements, such as biologica inventories (City of Hamilton 2004). Per
Section F3.2.1.5 of the Urban Officia Plan, the requirements of an EIS may be scoped by the
City of Hamilton in consultation with the Hamilton Conservation Authority.

The MNR Niagara Area Species at Risk Biologist should be consulted to confirm protocols to
complete surveys for species at risk and to assess Significant Wildlife Habitat.

5.3.5 Approvals

The Hamilton Conservation will review and approve al studies to define the limits of Hazardous
Lands, including the Flooding Hazard Limit and the Erosion Hazard Limit.

Permits may be required from MNR to complete species at risk surveys. Permits may be
required under the Fish and Wildlife Conservation Act (1997) and the Endangered Species Act
(2007).

Per Section F3.2.1.2 of the Urban Official Plan, the City of Hamilton, in consultation with the
Hamilton Conservation Authority, will review and approve al Environmental Impact
Statements. Per Section F3.3.1.1 of the Urban Official Plan, the Environmentally Significant
Area Impact Evaluation Group (ESAIEG) will review al Environmental Impact Statement
reports and advise City of Hamilton staff on the impacts of proposed land use changes within or
adjacent to natural areas.

Per Section 3.2.1.6 of the Urban Officia Plan, Environmental Impact Statements must be
submitted as part of a complete development application to ensure that environmental impacts
are considered early in the design process when there is the greatest opportunity to design in
harmony with the natural environment.

The MNR will review and confirm the results of studies to identify the habitat of species at risk
protected under the Endangered Species Act (2007).

Section C2.2.8 of the City of Hamilton Urban Official Plan states that al natural features,
required vegetation protection zones and enhancement or restoration areas on a property are to be
placed under appropriate zoning in the zoning by-law and/or protected through a conservation
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easement to the satisfaction of the City of Hamilton or the Hamilton Conservation Authority, or
deeded to a public authority.

Per Section C2.12 of the Urban Official Plan, the City of Hamilton may also support the use of
non-regulatory measures to establish the recommended NHS. Such measures could include
conservation easements, land trusts, public land dedication or acquisition, property tax
mechanisms, or similar tools.

5.4 Environmental Restoration and Enhancement

The environmental restoration and enhancement works recommended by the Subwatershed
Strategy are not directly related to, or expected to benefit the future urban development lands.
Rather, these works are generally recommended to address existing environmental issues, or to
protect and enhance the Core Areas and Linkages of the recommended NHS. Accordingly, these
works are considered the responsibility of the City of Hamilton and/or the Hamilton
Conservation Authority and are described under Section 4.4. Therefore, development
proponents are not responsible for any of the recommended environmental restoration and
enhancement works at this time. However, it should be recognized that the City of Hamilton
may seek to implement these works as conditions of approval through future applications under
the Planning Act.

5.5 Natural Heritage System M anagement

As noted in Section 4.5, the conversion of the existing mosaic of agricultura lands and cultural
vegetation communities of SCUBE West, SCUBE Central, SCUBE East (Parcel A) and SCUBE
East (Parcel B) to urban land uses has the potential to degrade the ecological features and
functions of the recommended NHS. To ensure its long-term protection, the Subwatershed
Strategy recommends a number of potential management measures intended to mitigate the
impacts of future land uses on the NHS. The proponents of development are responsible for the
review, refinement and implementation of a number of these management measures. These
measures are described in further detail below.

5.5.1 TargetsObjectives

The NHS isintended to maintain, protect and enhance the significant natural heritage features
and ecologica functions of the lands within the study area of the SCUBE Subwatershed Study.
Management measures are intended to avoid or mitigate the potential negative impacts of future
land uses on the NHS.
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5.5.2 Future Study

Section 5.3.2.3 (above) describes the proximity of proposed development to Core Areas that
triggers the requirement to complete an EIS. As noted by Section 5.3.2.3, Section F3.2.1.2 of the
City of Hamilton Urban Official Plan states the following:

When a development proposal has the potential to negatively impact a Core Area or its
function, the proponent shall be required to prepare an EIS to the satisfaction of the City
and the relevant Conservation Authority. An EIS inventories and describes the existing
Core Areas and ecological functions of the site in the context of the surrounding
landscape. An EIS also assesses the potential negative impacts that proposed
development may have on Core Areas and Linkages and provide recommendations on
whether the development proposal should proceed or be modified, natura area
boundaries, mitigation measures, and design measures to accommodate or enhance
existing natural features and functions.

Environmental Impact Statements prepared in response to proposed devel opment adjacent to the
Core Areas of the SCUBE NHS should address the following Subwatershed Strategy
recommendations regarding potential management measures as appropriate based on site-
specific conditions:

5.5.2.1 Edge Management

Although many portions of the recommended NHS are culturally influenced, their interface with
lands proposed for development would benefit from edge management. Where proposed
development borders the more sensitive vegetation communities of the NHS, particularly
deciduous forest and deciduous swamp, the EIS should address the following:

Removal of vegetation and hazard trees from adjacent areas proposed for development;

Evaluation of trees beyond the NHS (i.e. within the area proposed for development) for
retention;

Tree protection measures (e.g. temporary fencing, signage) to be implemented during
construction;

Active restoration (including invasive species remova and enhancement plantings of native
Species);

Management of construction timing, practices and materials; and

Construction monitoring

5.5.2.2 Fencing

The EIS should consider the permanent fencing of rear lot lines to prevent encroachment and
uncontrolled access into the NHS. If fencing is considered appropriate, the EIS should make
recommendations regarding the type of fencing and the potential offsetting of the fence onto
public lands to preclude fence dterations/gate installation. Opportunities for wildlife passage
should also be considered.
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5.5.2.3 Road Crossings

The Fruitland-Winona Secondary Plan draft preferred land use option identifies two new road
crossings of watercourses within SCUBE West. Collector Road B is proposed to cross
Watercourse 5.0 approximately 30 m north of Wetland 4. Collector Road C is proposed to cross
Watercourse 7.0 midway through Wetland 3. To minimize the potential impacts of these road
crossings on the features and functions of watercourses, the EIS should address the following:

Road crossings should avoid significant and/or sensitive aguatic habitat.

To the extent possible, road crossings should be located within watercourse reaches subject
to previous disturbance and/or those where the disturbance or removal of riparian vegetation
(especialy woody vegetation) can be minimized.

Crossing structures should be perpendicular to the watercourse and should not be placed
where the stream meanders.

Crossing structures, particularly culvert crossings, must be constructed such that low flow
conditions are maintained within the crossing and the character of the stream bed and banks
are maintained.

If culverts are used, they should be either open-bottomed or embedded a minimum of 20%
with material similar to adjacent segments lining the bed.

Opportunities for wildlife passage through crossing structures should be considered.

If a minor realignment of the stream channel is required to achieve the desired crossing
configuration, the new channel should be established using natural channel design principles.

5.5.3 Phasing

EIS results will provide input to the planning process that may affect the location and/or design
of future development within SCUBE West, SCUBE Central, SCUBE East (Parcel A) and
SCUBE East (Parcel B). Therefore the EIS will be completed as part of the Draft Plan of
Subdivision or Site Plan planning process.

5.5.4 Design Guidance and Policy Considerations

Per Section F3.2.1.1 of the Urban Official Plan, Environmental Impact Statements are to be
prepared in accordance with EIS guidelines adopted by City of Hamilton Council in July, 2004.
These guidelines describe the contents of an EIS and specify the methodology to be used to
complete certain EIS elements, such as biologica inventories (City of Hamilton 2004). Per
Section F3.2.1.5 of the Urban Official Plan, the requirements of an EIS may be scoped by the
City of Hamilton in consultation with the Hamilton Conservation Authority.
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5.5.5 Approvals

Per Section F3.2.1.2 of the Urban Official Plan, the City of Hamilton, in consultation with the
Hamilton Conservation Authority, will review and approve al Environmental Impact
Statements. Per Section F3.3.1.1 of the Urban Official Plan, the Environmentally Significant
Area Impact Evaluation Group (ESAIEG) will review al Environmental Impact Statement
reports and advise City of Hamilton staff on the impacts of proposed land use changes within or
adjacent to natural areas.

Per Section F3.2.1.6 of the Urban Officia Plan, Environmental Impact Statements must be
submitted as part of a complete development application to ensure that environmental impacts
are considered early in the design process when there is the greatest opportunity to design in
harmony with the natural environment.
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6.0 DESIGN GUIDANCE

Provided in the following sections is additional design guidance and recommendations which
should be considered as stormwater management planning proceeds. With respect to LID source
controls, further policy considerations are discussed in Section 7.

6.1 Stormwater Management Ponds

The physical design of end-of-pipe stormwater ponds will need to incorporate standard City and
provincial criteriaand guidelines. The following isapreliminary list of design recommendations
for end-of-pipe stormwater facilities taken from the City’s Criteria and Guidelines for
Stormwater Management Infrastructure (2007) document. The guidelines from this document
are considered to compliment those of the MOE 2003 Stormwater Management Planning and
Design Manual. Both documents should be referred to for further details as stormwater
management and devel opment planning progress.

Minimum drainage area of 5ha;
The length-to-width ratio of the flowpath should be at least 3:1;
Sediment forebay isto be separated from the main pond cell with aforebay berm:
0 Min 3.0m topwidth;
0 3:1 max. sideslopes
The maor system drainage should be directed to the main pond cell, bypassing the
forebay;
Water depths:
0 Permanent pool —1.0to 1.0m
0 Permanent pool at outlet — 2.5m max.
0 Extended detention (erosion control) storage — 1.5m max.
0 Quantity control storage — 2.5m max.
0 Overall max. depth — 5.0 max.
Side slopes:
0 7:1for at least 3m at the edge of the permanent pool;
0 5:1 max. above the planting shelf (7:1 preferred);
0 4:1 max. below the planting shelf
Perimeter berming should have a top width of at least 3.0m at an elevation at least 0.3m
above the 100-year water level
Inlet:
0 Pipeinvert should be set to the permanent pool el evation;
0 Scour protection within forebay
Outlet:
0 Reverse slope pipe and perforated riser pipe;
o Gravity drain pipe;
o Waelr outfall/spillway for less frequent events;
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o Erosion protection at outfall;

0 Maintenance via access road
Emergency overflow spillway is required to convey the Regional Storm or post-
development flow from the design storm event. The spillway invert should be set 0.1m
above the 100-year or maximum water level;
A maintenance access road, at least 4m wide, is required for accessto the inlet, outlet and
forebay;
A minimum 5m setback is required before facility grading;
A sediment drying area should be provided:

o0 Immediately adjacent to the access road and sediment forebay;

0 2% minimum slope;

0 Sized assuming 1m sediment depth and 4:1 sideslopes
Fencing is recommended adjacent to residential land uses;
Geotechnical investigation is required to confirm soil and groundwater conditions,
Landscaping should be designed by a member of OALA;
Safety considerations and warning signs should be incorporated

6.2 Traditional Source Control Measures

For sites which are too small to be serviced by a stormwater pond (i.e. less than 5 ha), traditional
lot-level source controls may be used to provide the necessary water quality, erosion and flood
control. The development lands draining to Watercourse 7.2 in particular, are likely to develop
as a number of smaller sites that are too small for traditiona end-of-pipe ponds due to the
drainage constraints represented by the existing roadway / railway networks.

The MOE Stormwater Management Planning Manual (2003) and the City of Hamilton’s Criteria
and Guidelines for Stormwater Management Infrastructure (2007) document review several
source control methods for stormwater management. It should be noted that the use of such
techniques is very dependent on the type of development, the site characteristics, and the
acceptability of the techniques to the municipality. The City of Hamilton document provides the
following recommendations with respect which techniques may be feasible and acceptable:

Reduced lot grading below existing City standards is not currently endorsed.

Roof leaders discharging to the surface is encouraged. This technique promotes
infiltration and provides water quality benefits

Rear yard ponding is discouraged.

Soakaway pits are acceptable where infiltration is feasible. If the soakaway pits serve
only rooftop drainage, then no additional pretreatment is required.

Rooftop storage is discouraged, but may be considered on a site-by-site basis. This
technique makes use of large flat rooftops on commercial, industrial, or institutional
buildings to provide quantity control storage. If this method of storage is to be used, the
development proponents would be required to agree to a restrictive covenant with the
City.
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Parking lot storage is another technique used to control post-development flows to pre-
development levels. The City may permit parking lot storage if the City maintains access
to the controlling device and controlling manhole which is to be located on the
development boundary or easement. Ponding depths are generally limited to 0.25m.
Porous and pervious pavement may be used in specialized applications. These source
control techniques are discussed under LID methods (Section 6.3).

In addition to the above, on-site storm sewer systems, such as those used to drain a large
commercia or industrial parking area, may be used to provide water quality and/or quantity
control through infiltration and/or storage:

Pervious pipes and pervious catchbasins may be used to exfiltrate stormwater where
infiltration is feasible and approved by the City.

Oversized (super) pipes may be used to provide subsurface storage to reduce post-
development peak flows for small sites, re-development, or infill sites where no other
practical solution exists.

Qil-grit separator devices are appropriate for industrial and commercia land uses. These
devices typicaly serve drainage area less than 2 ha and require pre-treatment using other
methods and should not be used aone for water quality control. These devices are best
applied for spill control, and, if used, they should be located within a City easement.

As noted in the last point above, the use of oil-grit separators requires pre-treatment. Therefore,
where they are proposed for use in the SCUBE study area, it is recommended that they be
located down-gradient from the other recommended LID techniques which could perform a dual
function of pre-treatment for the oil-grit devices as well as groundwater recharge to meet the
Subwatershed Study infiltration targets.

6.3 Low Impact Development

Design guidelines for Low Impact Development (LID) methods are outlined in the recently
released Low Impact Development Stormwater Management Planning and Design Guide
Version 1.0 (2010) by CVC and TRCA. Table 6.1 summarizes the various LID methods which

may be applied to residentia and

T employment land uses. Further
““*mm%fmch“‘em Area  discussion of the applicability of these

A / - methods to meet the groundwater
X ! recharge targets for the proposed

SCUBE land uses is provided below:
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Table6.1;

Applicability of Low Impact Development (L1D) Methodsfor Groundwater Rechargein SCUBE

LID Method

Residential Land uses

Employment Land uses

Notes

Rainwater Harvesting

\/

\/

This LID provides groundwater recharge
benefitsif used for irrigation.

Green Roofs

g

* This LID does not provide groundwater
recharge benefits, but may be used for other
environmental benefits.

Downspout Disconnection

Use in conjunction with topsoil amendments
and increased topsoil depths to enhance
groundwater recharge.

Soakaway Pits/ Infiltration
Chambers

Variety of design options are available for
use in various land use settings.

Bioretention

Most applicable for employment land uses.
*May also take the form of small residential
rain gardens, however, City does not support
ponding/storage in rear lots.

Filter Strips

Most applicable for providing treatment (or
pre-treatment) for runoff from employment
land uses.

Permeable Pavement

Most applicable for providing treatment for
large parking surfaces associated with
employment land uses. May also be used for
residential driveways.

Grassed Swales

Variety of design options are available for
use in various land use settings.
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Storage tanks can range in size from rain barrels for residential land usesto large cisterns for
industrial or commercial land uses. The harvested rainwater can be used inside the building for
non-potable water uses, or for outdoor uses such asirrigation.

When used to irrigate landscaped areas,
rainwater harvesting is one dternative LID
which could be used to promote infiltration
within the SCUBE study area in an effort to
maintain groundwater recharge. As noted, this
LID is applicable for both future residential and
employment land use aress.

6.3.2 Green roofs

Green roofs or rooftop gardens consist of a thin
layer of vegetation and growing medium
installed on top of flat or gently sloped roofs
associated with industrial, commercia or
institutional land uses.

This LID acts like a lawn or meadow by storing
rainwater in the growing medium and ponding
areas. A large portion of this stored water is then
evapotranspirated away by the plants. Although
beneficial for other reasons, such as building & %
insulation, water quality, water balance, and peak ||
flow control, this LID does not promote
groundwater recharge and therefore would not meet the groundwater recharge targets for the
SCUBE study area.

6.3.3 Downspout Disconnection

| Downspout disconnection is applicable to
residential  and employment land uses and
promotes infiltration by directing roof runoff to
pervious areas instead of directly entering the
storm drain system or flowing across impervious
surfaces. Infiltration using this LID can also be
enhanced by amending the native topsoil with
more pervious material and/or increased topsoil
depths where necessary.
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This LID technique is also considered a traditional source control method and is promoted by
City of Hamilton for new residential developments in its 2007 Criteria and Guidelines document

(see also Section 6.2).

6.3.4 Soakaway Pitsand Infiltration Chambers

Roof Leadeq
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Soakaway pits and
infiltration chambers
are stone-filled
trenches or galleries
that are constructed
below grade within
residential yards,
under parking lots,
parks or sports fields.
Typically these LID’s
store and infiltrate
runoff discharged
from rooftop areas via
a downspout or swale.
Note that many open

bottomed pre-manufactured systems would be classified as sub-set of soakaway pits and

infiltration chambers and are considered LID.

This LID technique is aso considered a traditional source control method that is acceptable to
the City of Hamilton where space permits, and where soils are suitable (see also Section 6.2).
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Bioretention systems are landscaped areas which capture, temporarily store, and treat stormwater
runoff by passing it through engineered soil filter media. The primary component of a
bioretention cell is the filter bed with a mixture of sand, soil, and organic material as filtering
medium. Pre-treatment, such as a settling forebay or grass filter strip, precedes the filter bed to
remove particles that would otherwise clog the filter bed. For the SCUBE study area, thisLID
is most applicable to employment land uses where the systems can be worked into the
landscaping to treat runoff from parking areas.

This LID can aso be used in
residential land uses in the form of
rain gardens. However, this may bein
contradiction of the City’s Criteria
and Guidelines for Stormwater
Infrastructure Design document which
notes that the city does not support
ponding of stormwater within
residential lots. Consideration may be
given to using this LID method within
residential development if the systems
are located in the front yard along the
boulevard.

Depending the on native soils, a bioretention system may include an underdrain which conveys
the filtered stormwater to the storm drain system. In this case, the system acts as afilter only and
may not provide any groundwater recharge through infiltration. Therefore, if bioretention units
are to be used in SCUBE study area, the systems will have to be designed with a “raised”
underdrain, alowing for sufficient storage within a granular media located beneath the
underdrain in order to meet the recharge targets.

6.3.6 Filter (Buffer) Strips

Vegetated filter strips are
gently sloping vegetated
areas that treat runoff as
sheet flow from adjacent
impervious surfaces. This
LID functions by slowing
runoff velocities, filtering
suspended sediment, and
allowing some infiltration
into the underlying soils.

Within the SCUBE study
area, filter strips may be
used within the future
employment lands as a
pre-treatment practice for
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parking lot runoff before it is conveyed into adjacent biofilter or grassed swale systems. The
filter strips aso provide a convenient area for snow storage and treatment.

6.3.7 Per meable Pavement

Permeable pavement systems are an aternative
to traditional impervious pavements which
allow stormwater to drain through into a stone
reservoir where it is infiltrated into the native
soil. They can be used for low traffic roads,
parking lots, driveways and paths. There are
severa formsof thisLID:

permeabl e interlocking concrete pavers;
plastic or concrete grid systems;
pervious concrete; and

porous asphalt

This LID is most appllcable to employment land uses where the systems can be used to take
advantage of the large impervious parking areas and where pervious landscaped areas are
limited. These systems can aso be used for residential driveways.

Depending the on the native soils, permeable pavement systems may include an underdrain
which conveys the filtered stormwater to the storm drain system. In this case, the system acts as
a filter only and may not provide any groundwater recharge through infiltration. Therefore, if
permeable pavement systems are to be used in SCUBE study area, the systems will have to be
designed with a “raised” underdrain, allowing for sufficient storage within the granular media
located beneath the underdrain in order to meet the recharge targets.

6.3.8 Grassed Swales

Grassed swales are open vegetated
channels designed to convey, treat
and attenuate runoff.  Design
variations include simple grass
i channels, enhanced grass swales
and dry (bio) swales.

The vegetation within the swales
sows the runoff to alow
sedimentation,  filtration, and
infiltration into the underlying
soils. Although they are
technicaly classified as a form of
conveyance control, they can be
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used as a network of lot-level LID measures when designed to collect and convey runoff through
the rear/side yards of a residential subdivision, or within a larger industrial/commercial
development site.

6.4 Conveyance Il mprovements and Stream Restoration

Design for conveyance improvement and stream restoration works should consider the following
recommendations from the City of Hamilton’s Criteria and Guidelines for Stormwater
Management Infrastructure (2007) document:

New roadway culverts and bridges should be designed to convey the Regulatory flood.
Culverts and bridges should be designed in accordance with MTO policies and
guidelines.
Future channel designs should be based on natural channel processes to achieve a stable
system, with input from a qualified fluvial geomorphologist.
Channel designs should be consistent with:

0 MNR Natural Hazards Technical Guides (2006);

0 MNR Adaptive Management of Stream Corridorsin Ontario (2001).
Channel designs should consider baseflow, bankfull flow, fish habitat, riparian and valley
components.
Channel designs should reflect aquatic habitat recommendations provided by a qualified
aquatic biologist.
Channel works should incorporate fish habitat protection/mitigation measures that reflect
the significance and sensitivity of the watercourse and satisfy Hamilton Conservation
Authority, DFO and MNR requirements, as applicable.
Designs should reflect Official Plan and other agency requirement for the protection of
associated natural features.
Designs should include appropriate vegetation protection zones and maintenance access
allowances to the satisfaction of the City of Hamilton and Hamilton Conservation
Authority.

Other generadl criteria advocated by regulatory agencies include:

Channel corridors should be as wide as, or wider than, the meander belt for the
watercourse in new development areas (see Meander Belt Delineation Guidelines within
the MNR Natural Hazards Technical Guides, 2006). Where existing land use constrains
the channel corridor, the bottom width of the corridor should be as wide as possible.
Culverts should be open bottom structures with a defined low flow and bankfull channel
suitable for fish passage.

Culvert span should be sufficiently wide span to minimize interference with fish passage
(refer to DFO stream simulation road crossing design guidance).

Bioengineering measures should be used for erosion control where feasible.
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Vegetation restoration designs should only include native species and seek to improve
aguatic habitat (e.g., overhanging vegetation, shade) as appropriate for target species as
determined by a qualified aquatic biologist.

Ensure establishment of bankside vegetation before flow is diverted into constructed
channel

Establish a vegetation protection zone to provide a buffer to channel banks. Replicate the
function of headwater streams (zero and first order) in the landscape through swales
where such features are proposed to be removed from the drainage network.

Designed channel works should be constructed in the dry and, where possible, construction
should allow for at least one season of vegetative growth before diverting the existing channel to
the constructed channel. The purpose of this delay is to enable the vegetation to become
somewhat established so that the rooting structure can begin to reinforce channel banks. That is,
in the period immediately following construction, any newly constructed channel is particularly
vulnerable to erosion. Establishment of vegetation on channel banks will enhance the structural
stability of the banks. Further, such vegetation will also provide a direct and indirect benefit to
aquatic habitat.

Typica background studies and analyses that are undertaken when completing channel
restoration and/or relocation designs should follow those prescribed within the MNR Adaptive
Management of Stream Corridors in Ontario (2001) document. Specifically, this includes the
following:

Historic assessment

Existing conditions assessment including detailed field investigations to document
existing form and process as a basis for proposed restoration works.

Quantify the meander belt

Determine channel response to previous disturbance

Determine appropriate channel dimensions and parameters for the given flow regime and
setting of the watercourse, taking into account historic upstream channel changes that
may influence site specific processes (e.g., upstream reduction in channel length will
have increased stream power).

Hydraulic analyses, including development or update of existing and proposed conditions
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7.0 POLICY CONSIDERATIONSFOR LID SOURCE CONTROLS

Because LID source controls are a relatively new concept that are just now beginning to be
implemented in many southern Ontario municipalities, further discussion is provided below with
respect to policy consideration for these types of controls.

7.1  Special Provisionsin Zoning and Subdivision Agreementsfor SWM
facilities

In most cases, the placement of LID stormwater source controls or other traditional source
controls on individually or communally-owned private lands will be constructed, operated and
maintained by the landowner. Consideration should be given to the following:

Adoption of standardized LID facility design and construction standards/manua and
referencesi.e. LID SWM Planning and Design Guide (TRCA/CVC, 2010)

Testing to confirm as-built performance (monitoring programs)

Adoption of standardized annual monitoring/inspection reports

The definition (or redefinition) of ‘standing water’ in the City’s Criteria and Guidelines
for Stormwater Infrastructure Design to alow for up to 48 hrs of ponded water within
LIS source controls.

Performance bonds for approved on-site source controls to ensure proper installation in
the field.

Municipalities need to have some assurances and long standing arrangements whereby they can
ensure that these facilities continue to perform as designed into the future. Examplesinclude:

Agreements which make the removals of on-site source controls unlawful

Placement on title of on-site LID source control.

Maintenance agreements that assign long-term maintenance responsibility

On-site source controls are placed/sited within easements and have adequate access for
inspection and maintenance. Consideration should be given to easement requirements
which permit the City to gain access to the private property to lawfully inspect, enforce
maintenance requirements and undertake such maintenance or repair works should
conditions of the maintenance agreement be violated (i.e. existing non-compliance
regulations and/or variants of property standard by-laws).

The management of multi-unit and single lot freehold developments utilizing source
controls on communaly owned private lands through the Condominium Act 1998
(Westminster Woods - Guelph, ON ; Dixon et a., 2005). These common stormwater
management elements are governed and maintained by a member elected Board of
Governors, and requires al owners of parcels of tied lands to automatically become
members, provides for mandatory mediation and arbitration and is enforced by the
Condominium Boards (then the Ontario Superior Court of Justice).
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Covenants placed on title of individually owned lots requires owners, individually and
collectively, to maintain repair and replace infrastructure (Dixon et al., 2005) and
enforced through Municipa Property Standards By-laws or other such strategies would
allow the municipality to lawfully enter private property, inspect and maintain on-site
SWM controls.

7.2 Updating of Municipal Standards/Codes

The ideal condition would be for the municipality to adopt a uniform and consistent set of
standards and codes that support the need and implementation of LID SWM techniques.
However, the vast area, terrain and identified environmental constraints unique to each area
require a more realistic approach. The resolution of code and policy is best achieved through the
application of “pilot projects’ and/or *demonstration sites” which functions twofold, by allowing
City staff to relax current City standards without fear of precedent and enabling the standards to
be tested using innovative approaches on the site-level rather than the City-wide scae where
associated risks are greatly reduced. This approach can provide staff with first-hand knowledge
and provide an avenue for inter-departmental collaboration of ideals and concerns. Often,
resolution of code and policy conflicts that occurs during construction/implementation will occur
through discussion and negotiation between municipa staff and their respective departments.

Typica Municipa Codes to be investigated include:

Noxious Weed By-Laws,
Property Standards By-laws
Boulevard Planting By-laws

Similar to the City of Hamilton’s Airport Employment Growth District (AEGD) where LID
development site controls are proposed as the overall preferred SWM strategy, the OPA 135 (A)-
Schedule ‘B’1” to OPA 135 (A) has been drafted to include various provision relating to on-site
SWM management and should be reviewed.

7.3 Training Requirements

City review staff responsible for approvals and inspections should be given specific LID SWM
training which should include the basics of LID principles and techniquesi.e. LID goas and
objectives, function and performance, design basics, approval requirements and operation and
maintenance considerations. This can be accomplished through taillored LID seminars or
workshops or through existing second party programs such as the Canadian Standards
Association (CSA) Sustainable Stormwater Practices training modules.
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7.4 Operations and Maintenance Requirementsfor L1D measures

Source and conveyance LID measures are considered “soft” engineered facilities that depend
heavily on landscaping elements for their effectiveness. Additional direction with respect to
operation, maintenance, and monitoring of these “soft” measuresis provided in Appendix B.
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8.0 CONCLUSIONSAND RECOMMENDATIONS

The City of Hamilton is in the process of preparing the Fruitland-Winona Secondary Plan in
support of future urban development within the Stoney Creek Urban Boundary Expansion
(SCUBE) area. The SCUBE Subwatershed Study was undertaken in support of the Secondary
Plan and is being completed in three phases.

Separate Phase 1 and Phase 2 Subwatershed Study reports were completed for the lands on the
east and west sides of McNeilly Road. The SCUBE West Subwatershed Study addresses lands
within the drainage boundaries of the watercourses which drain the SCUBE West lands, namely
Watercourses 5.0, 6.0 and 7.0. The SCUBE East Subwatershed Study addresses lands within the
drainage boundaries of the watercourses that drain the SCUBE Central, SCUBE East (Parcel A)
and SCUBE East (Parcel B) lands, namely Watercourses 7.2, 9, 10, and Fifty Creek.

The Phase 1 and Phase 2 Reports (i.e. one report for SCUBE West and one for SCUBE East)
conclude with a recommended Subwatershed Strategy that consists of a series of stormwater
management controls, stream works, and management measures to maintain, protect and enhance
the study area’s significant natural heritage features and ecological functions, including the
identification of a recommended Natural Heritage System (NHS). Figures 2.1 and 2.2 illustrate
the Strategy’s recommended stormwater management controls and drainage and infrastructure
improvement works for the SCUBE West and SCUBE East study areas, respectively.
Figures 2.3 and 2.4 illustrate the Strategy’s recommended NHS and environmental restoration
and enhancement measures for the SCUBE West and SCUBE East study areas, respectively.
The recommended works and measures which comprise each Subwatershed Strategy can be
classified into five genera categories:

Stormwater management controls,

Drainage and infrastructure improvement works,

Establishment of the recommended NHS, including Core Areas and Linkages;
Environmental restoration and enhancement; and

NHS management.

This Phase 3 Report addresses both the SCUBE East and SCUBE West study areas, and presents
recommendations intended to guide the implementation of the above works and measures as
planning and design proceeds. The following basic elements of a successful implementation
plan are discussed:

Responsibility for Implementation - identifies who is responsible for the implementation
of the various Subwatershed Strategy components;

Targets/Objectives - identifies the target(s)/objective(s) associated with each component
of the Subwatershed Strategy;

Requirements for Future Studies - outlines the requirements for future studies to be
completed in support of the implementation of the various components of the
recommended Subwatershed Strategy.
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Phasing Considerations - identifies phasing considerations associated with the
implementation of recommended works, particularly those that are inter-rel ated,;
Additional Design Guidance and Policy Considerations — provides additional design
guidance for many key Subwatershed Strategy components. Stormwater policy issues
that may affect the implementation of the Subwatershed Strategy components are also
noted.

Approvas - identifies the approvals and/or permits that may be required for each
component of the recommended Subwatershed Strategy.

The implementation of works and measures recommended to address existing environmental
issues or to protect and enhance the Core Areas and Linkages of the recommended Natural
Heritage System are considered the responsibility of the City of Hamilton and/or the Hamilton
Conservation Authority. These works and measures are summarized in Table 4.1 and include the
following:

Drainage and infrastructure improvement works, including:
0 Watercourse 7.0 channel conveyance improvements
o Culvert improvement works;
Establishment of the recommended Natural Heritage System, including studies to:
o refine floodplain mapping for Watercourses 5.0 and 6.0;
0 determine the meander belt of unconfined portions of watercourses within the
SCUBE West and SCUBE East (Parcel B) lands; and
o confirm the distribution of breeding birds, particularly those designated species at
risk, to guide the refinement of the recommended NHS.
Environmental restoration and enhancement works associated with:
o Core Areas and Linkages within the Fruitland-Winona Secondary Plan Area;
0 Watercourses 5.0 and 6.0 downstream of Barton Street;
o theremoval of existing structures that present barriers to fish passage; and
0 Zone C riparian habitat enhancements.
Natural Heritage System management measures, including those associated with trails
and stewardship.

The implementation of works and measures that are either directly related to future urban
development or are expected to provide a direct benefit to the developing lands are the
responsibility of the development proponents. These works are summarized in Table 5.1 and
include:

Stormwater management controls, including:
0 Stormwater management ponds;
o traditional source controls; and
0 Low Impact Development (LID) controls.
Drainage and infrastructure improvement works, including:
0 Watercourse 5.0 relocation/reconstruction within the SCUBE West |ands,
0 Possible Watercourse 7.2 diversion to the Main Watercourse 7.0 channel; and
0 Watercourse 9 West Tributary channel capacity improvements.
Establishment of the recommended Natural Heritage System, including studies to:
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o confirm the flooding hazard limit along watercourses impacted by proposed
drainage and infrastructure improve works or environmental restoration and
enhancement works;

o identify the erosion hazard limit along confined portions of Fifty Creek;

o identify the final boundaries of Core Areas and Linkages; and

o confirm the extent of Vegetation Protection Zones.

Natural Heritage System management measures, including those associated with edge
management, fencing and road crossings.

The individual components The recommended works and measures which comprise each
Subwatershed Strategy can be classified into five general categories:

8.1 Stormwater Management

In terms of stormwater management recommendations, conceptual stormwater management
pond locations were identified for the control of runoff from future development lands
(Figures2.1 and 2.2). Control requirements were identified according to downstream habitat,
erosion, and flood conveyance constraints:

All future stormwater management facilities will need to provide permanent pool and
extended detention storage to meet Level 2 water quality control requirements.

Extended detention for erosion control is required for all ponds with the exception of
those draining directly to the lined reach of Watercourse 9 and into the storm sewer
tributaries of Watercourse 10.

Post-to-pre flood (quantity) control is recommended for al ponds with the exception of
those ponds draining directly to the lined reach of Watercourse 9.

Further hydrologic modelling was completed to identify the rel ease rate and storage requirements
for each of the conceptual stormwater ponds. Table 5.2 summarizes these requirements together
with unit release rate and storage targets for greater flexibility.

With respect to the requirements for post-to-pre runoff control, hydraulic modelling undertaken
during Phase 1 and Phase 2 of the SCUBE Subwatershed Study concluded that the QEW and
Service Road culverts at Watercourse 9 and Fifty Creek could actually convey the predicted
future flood flows including uncontrolled runoff from the upstream development lands.
However, post-to-pre quantity controls were still recommended for ponds discharging to the
West Tributary of Watercourse 9 due to capacity limitations on this tributary, and post-to-pre
guantity controls were still recommended for ponds on Fifty Creek due to the concerns of
downstream landowners.

It was recommended that the possibility of relaxing the post-to-pre quantity control requirements
of some stormwater ponds could be investigated at the Functional Design stage through the
planning and design of other downstream works, including:

The possible construction of a new diversion channel on Watercourse 7.2 could relax or
eliminate quantity control requirements for stormwater facilities draining to the stream,
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depending on the ultimate capacity of the diversion and the Watercourse 7.0 channel
improvements downstream;

Future channel capacity improvements on the West Tributary of Watercourse 9, along
Lewis Road and the CN rail line, could relax or eliminate the quantity control
requirements for stormwater facilities draining to this stream reach;

Detailed hydrologic/hydraulic analysis of the major-minor system capacities and
hydraulic grade lines of the Watercourse 10 storm sewer tributaries and MTO culvertsis
recommended to study the feasibility of relaxing the post-to-pre storage requirements for
the Watercourse 10 stormwater ponds.

For all instances where the requirements for post-to-pre quantity control are relaxed upstream of
QEW culvert crossings, it was recommended that supporting reports and analyses be submitted
to MTO for review and approval. City of Hamilton and Hamilton Conservation Authority
review and approval would also be required. HCA does not support capacity improvements
where the direct objective is to increase development area.

Further detailed planning and design of the future stormwater management facilities should
follow the guidance and recommendations outlined in the MOE 2003 Stormwater Management
Planning and Design Manua and the City of Hamilton 2007 Criteria and Guidelines for
Stormwater Infrastructure Design document.

For sites that are too small to be serviced by an end-of-pipe stormwater management pond, it was
recommended that traditional lot-level source controls be used to provide an equivalent level of
water quality, erosion and flood controls using the techniques which are acceptable to the City as
outlined in the 2007 Criteria and Guidelines for Stormwater Infrastructure Design document.

The Subwatershed Strategy also recommends LID source controls to promote infiltration in order
to maintain groundwater recharge rates. Appropriate types of LID controls were reviewed for
use with various land uses. For residential land uses, recommended L1D methods would include:

Rainwater harvesting for irrigation;
Downspout disconnection;

Soakaway pits;

Front yard bioretention (rain gardens);
Permeabl e driveways,

Grassed swales

For higher density employment land uses, recommended LID methods would include:

Rainwater harvesting for irrigation;

Downspout disconnection;

Soakaway pits/ infiltration chambers;

Bioretention;

Filter strips;

Permeable pavements for parking areas and driveways; and
Grassed swales.
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Because LID source controls are a relatively new concept that are now beginning to be
implemented in many Southern Ontario municipalities, further policy discussions and
recommendations were provided. Key recommendations would include consideration of:

Adoption of LID standards;

Locating the LID controls within City of Hamilton easements;

Use of maintenance agreements;

Testing and annua monitoring;

Use of performance bonds during installation/construction; and

Use of “pilot projects’ or “demonstration sites’ to eval uate new innovative approaches.

8.2 Drainage and Infrastructure I mprovement Works

As shown by Figures 2.1 and 2.2, the Subwatershed Strategy identifies three drainage and
infrastructure improvement projects that would be the responsibility of future development
proponents:

Water cour se 5.0 Relocation/Reconstruction (Sherwood Park Road to Barton Street)
— These works were recommended in order to provide floodplain and stormwater
servicing benefits along this stream reach which currently leaves a narrow parcel of the
SCUBE West development lands landlocked. The re-located channel would be
constructed using a natural channel design techniques and would consist of a stable,
naturalized stream that provides warmwater fish habitat and has the capacity to convey
flood flows.

Possible Water cour se 7.2 Diversion — Previous master drainage planning had suggested
a possible diversion of the headwaters of Watercourse 7.2 to the west aong the CN rall
line to the Main Channel of Watercourse 7.0. If feasible, the diversion works could be
beneficial in terms of floodplain and servicing improvements. Further hydrologic and
hydraulic analyses were recommended to assess the feasibility of the diversion,
including the ability of the downstream Watercourse 7.0 channel and CN rail line culvert
to accept the additional flows. If deemed feasible, it was recommended that the new
channel design be consistent with the design of the downstream improvement works on
Watercourse 7.0.

Watercourse 9 West Tributary Channel Improvement Works — These works were
recommended for the unlined channel along Lewis Road and the CN rail line in order to
provide floodplain and stormwater servicing benefits.

In terms of phasing considerations, it was recommended that studies and planning for many of
the above works be initiated at the Functional Design stage so that they can be coordinated with
the planning and design of future stormwater ponds and servicing. Thisis particularly important
if the works are required in order to possibly relax the post-to-pre quantity control requirements
for several of the future ponds.
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As shown by Figures 2.1 and 2.2, the Subwatershed Strategy also identifies two other types of
drainage and infrastructure improvement projects for which the City of Hamilton would be
responsible:

Watercourse 7.0 Channe Conveyance Improvements — These works have been
recommended to relieve existing flooding and erosion between Barton Street and the
QEW. The improved channel should consist of a stable, naturalized stream that provides
warmwater habitat and has the capacity to convey flood flows.

Culvert Improvement Works (road/rail crossings of Watercourses 5.0, 6.0, 6.1, 6.3
and 7) — These improvements have been recommended to reduce the flood-susceptibility
of the existing road/rail structures and the surrounding lands. The planning and design of
these works would focus on maximizing the capacity of the improved structure while
accounting for the existing physical constraints. Co-ordination with other planned
channel works is recommended in an effort to save costs and to minimize disruption.

It is recommended that the future planning and design for the above channel and culvert
improvement works include fluvial geomorphologic and aquatic habitat input at the early
functional design stages. In addition to the actual design of the channel and culvert works, future
studies should aso include hydraulic modelling and floodplain mapping updates to reflect the
channel and culvert works. The actual construction of the instream works will need to take place
within appropriate construction windows associated with warmwater fish habitat and possibly
the Migratory Birds Convention Act.

Typicaly, the primary approval agency for the above works will be the Hamilton Conservation
Authority, with input from the City of Hamilton, and additional approvals/permits from MNR
and DFO.

8.3 Establishment of the Recommended NHS

As shown by Figures 2.3 and 2.4, the Subwatershed Strategy identifies arecommended NHS that
consists of the following:

Core Areas as defined by the City of Hamilton (2009) including Key Natural Heritage
Features, Key Hydrologic Features and Local Natural Areas,

Linkages as defined by the City of Hamilton (2009);

Hazardous Lands as defined by the Hamilton Conservation Authority (2009); and
Preliminary vegetation protection zones consistent with the minimum requirements of the
City of Hamilton (City of Hamilton 2009)

The recommended NHS is to be established by the City of Hamilton, in consultation with the
Hamilton Conservation Authority and the MNR, through the planning process to prepare the
Fruitland-Winona Secondary Plan. The Fruitland-Winona Secondary Plan will be adopted as
City of Hamilton policy as an amendment to the Urban Official Plan.
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The preliminary (i.e. conceptual) boundaries of the recommended NHS were determined during
Phase 1 and Phase 2 of the SCUBE Subwatershed Study. However, further studies are required
to refine the limits of these boundaries within the SCUBE West, SCUBE Central, SCUBE East
(Parcel A) and SCUBE East (Parcel B) lands. Two of the required studies are most appropriately
completed at the subwatershed scale; accordingly, the City of Hamilton has been assigned
responsibility for their completion. These studies include the following:

- refine floodplain mapping for Watercourses 5.0 and 6.0; and
- determine the meander belt of unconfined portions of watercourses within the SCUBE West
and SCUBE East (Parcel B) lands.

Since the completion of the Phase 1 and 2 reports for the SCUBE East and SCUBE West study
areas, as per the recommendations of the aforementioned studies Stantec Consulting Limited
completed comprehensive breeding bird surveys for the entire Fruitland-Winona Secondary Plan
Area. Thereport concluded that avian species at risk previously identified in the Area were not
breeding, and that habitat preservation for avian species at risk was not needed. The report was
submitted to the relevant review agencies. The Hamilton Conservation Authority has accepted
the results and recommendations of the report, as detailed in the November 2012 |etter
(Appendix C). The MNR has not yet commented on the report. The report islocated at the end
of this document in Appendix C.

The final boundaries of the recommended NHS are to be determined through the completion of
additional studies most appropriately completed at the site scale; accordingly, the proponents of
development have been assigned responsibility for their completion. These include studies to:

confirm the flooding hazard limit along watercourses impacted by proposed drainage and
infrastructure improve works or environmental restoration and enhancement works,

identify the erosion hazard limit along confined portions of Fifty Creek;

identify the final boundaries of Core Areas and Linkages, and

confirm the extent of V egetation Protection Zones.

The location and design of future development within SCUBE West, SCUBE Central, SCUBE
East (Parcel A) and SCUBE East (Parcel B) will be determined in part by the final boundaries of
the recommended NHS. Therefore the above-noted studies to define the final boundaries of the
recommended NHS and the extent of the associated vegetation protection zone will need to be
completed before or as part of the Draft Plan of Subdivision or Site Plan planning process.

8.4 Environmental Restoration and Enhancement Works

Figures 2.3 and 2.4 illustrate the environmental restoration and enhancement works
recommended by the Subwatershed Strategy for the SCUBE West and SCUBE East study areas,
respectively. These works are not directly related to, or expected to benefit the future urban
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development lands. Rather, these works are generally recommended to address existing
environmental issues, or to protect and enhance the Core Areas and Linkages of the
recommended NHS. Accordingly, these works are considered the responsibility of the City of
Hamilton and/or the Hamilton Conservation Authority. Development proponents are not
responsible for any of the recommended restoration and enhancement works at this time.
However, it should be recognized that the City of Hamilton may seek to implement these works
as Conditions of Approva through future applications under the Planning Act. These works
include the following:

Enhancementsto Core Areas and Linkages within the Fruitland-Winona Secondary
Plan Area — the objective of the recommended enhancements include:
0 naturalize Hazardous Lands (e.g. floodplain) as defined by the Hamilton
Conservation Authority (2009):
decrease the edge-interior ratio of Significant Woodlands and Wetlands;
provide improved opportunities for wildlife movement;
buffer Core Areas from future land uses,
increase habitat diversity; and
improve water quality.

o 0O O0OO0Oo

Watercourses 5.0 and 6.0 Stream Restoration and Riparian Plantings downstream
of Barton Street — these works are recommended to improve the existing aquatic habitat,
bank stability and stream shading of the urbanized reaches of Watercourses 5.0 and 6.0 so
that they can ultimately function as direct fish habitat. It is recommended that Hamilton
Conservation Authority staff be included at the early restoration design stages to identify
specific areas of concern.

Fish Barrier Removal — these works are intended to eliminate existing barriers to fish
movement, including grade control structures and perched culverts. The removal of these
barriers would alow fish to move from the downstream sections of the watercourses
upstream, thereby converting indirect fish habitat to direct fish habitat. Works to
improve fish passage are recommended at Highway 8 (Fifty Creek East Tributary) and
the QEW (Watercourse 9 and Fifty Creek).

Zone C Riparian Habitat Enhancements — these works are intended to improve the
ability of headwater reaches of Watercourses 5.0, 6.0, 7.0 and Fifty Creek to function as
linkages between the Niagara Escarpment and Core Areas of the recommended NHS
within Zone B, particularly the Fifty Creek Valley Environmentaly Significant Area.
Enhancements will improve opportunities for wildlife movement and enhance
downstream aquatic habitat through increased bank stability and stream shading.
Enhancements would be implemented by the City and Hamilton and/or the Hamilton
Conservation Authority in co-operation with rural landowners. Opportunities to involve
other community organizations in enhancement activities should be investigated.
Potential partners include the Hamilton-Wentworth Stewardship Council, Rel eaf
Hamilton, the Hamilton Naturalists Club and the Field and Stream Rescue Team.

The City of Hamilton may undertake enhancements to Core Areas and Linkages within the
Fruitland-Winona Secondary Plan Area or seek to implement these works as Conditions of
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Approval through future applications under the Planning Act. The timing of the other restoration
and enhancement works is not dependent on any other works or development, but coordination
of enhancement activities with other works (e.g. drainage and infrastructure improvements)
and/or development may present opportunities to minimize potential disturbance to the NHS and
achieve cost savings.

For most of the above restoration works, Hamilton Conservation Authority would be the
primary approval agency, with input from the City of Hamilton, and additional approvals/permits
from MNR, DFO and NEC where appropriate. MTO input and approval would also be required
for proposed works to improve fish passage through watercourse crossings of the QEW.
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8.5 Natural Heritage System Management M easures

To ensure its long-term protection, the Subwatershed Strategy recommends management
measures to mitigate the potential impacts of future land uses on the NHS. The City of Hamilton
is responsible for the implementation of several of these NHS management measures, including
the establishment of trails and stewardship (i.e. the preparation of an educational brochure). The
proponents of development are responsible for the review, refinement and implementation of a
number of other NHS management measures that address edge management, fencing and future
road crossings of watercourses within SCUBE West.
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APPENDIX A

HYDROLOGIC MODELLING —STORMWATER POND SIZING
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Summary of SWMHYMO Hydrologic Model Parameters

Table A.1

Future Landuse Scenario (Figure A.1)

Catchment ID Landuse Unit Hydrograph Area (ha) CN % Impervious
SCUBE EAST
125CA Lawns standhyd 11.8 80 80%
125CB Lawns standhyd 145 80 80%
1011 Lawns standhyd 14.7 80 50%
92AA Lawns standhyd 54 75 50%
92AB Lawns standhyd 23.1 75 50%
96AB Lawns standhyd 16.2 80 80%
96AA Lawns standhyd 8.3 80 80%
97A Lawns standhyd 16.5 80 80%
101A Lawns standhyd 16.4 80 80%
102A Lawns standhyd 9.6 80 80%
103C Lawns standhyd 9.3 80 80%
720AA Lawns standhyd 10.3 80 80%
720AB Lawns standhyd 4.8 80 80%
721AA Lawns standhyd 4.3 80 80%
721AB Lawns standhyd 24 80 80%



Hydrologic Model Design Storm
SCS 24-hour distribution

Time (hrs)

Total Rainfall (mm)

O© 0o ~NO Ol wWwhN - O

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Table A.2

Rainfall Intensity (mm/hr)

2-yr
0.58
0.58
0.69
0.69
0.85
0.85
1.06
1.06
1.43
1.805
2.865
22.728
5.79
2.545
1.59
1.59
0.96
0.96
0.96
0.96
0.64
0.64
0.64
0.64

53.1

100-yr
1.35
1.35
1.6
1.6
1.97
1.97
2.46
2.46
3.32
4.175
6.635
52.602
13.395
6.26
3.69
3.69
2.21
2.21
2.21
2.21
1.47
1.47
1.47
1.47

123.2



MODEL OUTPUT



--------------------- QUTFLOW STORAGE | OQUTFLOW STORAGE

(cms) (ha.m) | (cms) (ha.m)

S8Sss W WM M H HY Y M M 0O 999 999 . 000 .0000E+00 | . 087 . 3430E+00

S WWW MM H H YY MM O O 9 9 9 9 . 013 . 2400E+00 | . 333 . 7730E+00

SSSSS WWW MMM HHHHH MMM O O ## 9 9 9 9 Ver. 4.02

S WwW M M H H Y M M O O 9999 9999 July 1999 RQUTI NG RESULTS AREA QPEAK TPEAK R V.
SSSSS WW M M H H M M 000 9 = eeemeieceeieacenan (ha) (cns) (hrs)

9 9 9 9 # 2686740 | NFLOW >0 (125CA) 11. 80 1. 500 12. 000 111.598

St or MMt er Managenent Hydrol ogi ¢ Model 999 999 == QUTFLOW02: ( Pond- 1) 11. 80 . 333 13.333 111. 596

. PEAK FLOW REDUCTI ON [Q—,m/Qn](o = 22184

KA R AR KRR AR R KRR HAR* GWUHYVD: 00 Vr [ 4, 02 ** k% %k % kkkkkkkk &k k &k k& 5k %k TIME SH FT OF PEAK FLOW 80. 00

KRk Rk

**xxxkx%x A single event and continuous hydrol ogic sinulation nodel MAXI MUM  STORAGE  USED (ha m)=. 7730E+00
based on the principles of HYMO and its successors
OTTHYMD 83 and OTTHYMO-89.

KRR kKR KRR K kKR KR R KKk KRRk K kKRR Rk K kK R Kk

**xxkxx Distributed by: J.F. Sabourin and Associates Inc.
KKK Kk Qtawa, Ontario: (613) 727-5199

KRk Rk KRk Rk

Kk Kk Kk Kk Kk Kk

001: 0005-

B R B R ey

*# Watercourse 12 - Catchnment 125CB (Pond 12-2)

Kk Kk Kk
KRk Rk

P— Gatineau, Quebec: (819) 243-6858 P— B T L L T
ER AR E-Mail: swrhyno@fsa. Com wRkkEkx® ...
B T | CALIB STANDHYD | Area (ha)=  14.50
| 01:125CB DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00

+++++++ Li censed user: Aquafor Beech Ltd bt | MPERVI QUS PERVI CIJS (i)
+ttttt SERI AL#: 2686740 b Surface Area (ha)= 11. 60

Dep. Storage ( = 2.00 5 00

Average Sl ope (W= .20 .20
. Length (m= 535. 00 40. 00
Hokxkxx ++++++ PROGRAM ARRAY DI MENSI ONS ++++++ i Manni ngs n = . 013 . 250
ool Maxi mum val ue for |ID nunbers 10 ool
ER Kk kK Max. number of rainfall points: 15000 ER Kk kK Max. ef f. I nten. (mm hr)= 52. 60 60. 97
i Max. nunber of flow points : 15000 i over (nmin) 15.00 30.00
e . Storage Coeff. (min)= 14.64 (ii) 31.81 (ii)

Unit Hyd. Tpeak (nin)= 15. 00 30. 00

Unit Hyd. peak (cns)= .08 .04
KkkxrrrrrARARr*rAr DETA| LED OUTP UT  *rstssssssrssssssnss *TOTALS*
I T PEAK FLOW (cms) = 1.49 .37 1.844 (iii)
* DATE: 2011-03-04 TIME: 15:42:51 RUN COUNTER: 000031 * TIME TO PEAK (hrs)= 12.00 12.17 12. 000
e RUNCFE VOLUVE (m = 121. 25 86. 78 111. 598
* I nput filename: C:\ DOCUME~1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEP1. da* TOTAL RAI NFALL (nmm = 123.25 123.25 123. 247
* Qutput filenanme: C:\DOCUME~1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEP1. ou* RUNOFF CCOEFFICIENT = .98 .70 . 905
* Summary filenanme: C:\ DOCUME~1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEP1. su*
* User comments: * (i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
* 1 * CN* = 80.0 la = Dep. Storage (Above)
« 2 * (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
* 3 * THAN THE STORAGE CCEFFI CI ENT.
N L L L R R R R LT (iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOWIF ANY.

k#k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*

*# Project Name: [SCUBE East] Project Number: [64711] | ROUTE RESERVOR | Requested routing time step = 5.0 mn.
*# Date : 12-06- 2010 | IN>01:(125CB) |
*# MNbdel | er C I 1 | QuT<02: (Pond-1) | QUTLFOW STORAGE TABLE =
*# Conpany Aquafor Beech Limited e QJTFLON STORAGE | OUTFLOW STORAGE
*# License # 3245976 (cns) (ha.m) | (cns) (ha.m)
B R L R R RS R Ry Nl .000 .0000E+00 | 1107 . 4210E+00
*# Future Landuse - SWM Pond - 100 Year .016 . 2950E+00 | . 410 . 9490E+00
B I I oo
———————————————————— ROUTI NG RESULTS AREA QPEAK TPEAK R V.
| Project dir.: C\DOCUME~1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUBE~2\ ~  c-eemmmmmiaaaann (ha) (cns) (hrs) (mm)
———————————————————— Rainfal | dir.: C\DOCUME~1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUBE~2\ | NFLOW >0 (125CB ) 14.50 1.844 12. 000 111.598
.00 hrs on 0 QUTFLOAX02: (Pond-1) 14.50 . 410 13.333 111. 596
2 (output = METRIC)
001 PEAK FLON REDUCTION [Qout/Qin] (%= 22.236
TIME SH FT OF PEAK FLOW (min 80. 00

1
# 1=24SCS100. STM MAXI MUM  STORAGE ~ USED (ha. m)=. 9492E+00

- 001: 0007-

| READ STORM | Filename: C \ DOCUME-1\ XPMJser\ MYDOCU~1\ SCUBE\ 1SCUB P T
| Ptotal= 123.25 mmj Conment s: 100yr/ 24hr *#
-------------------- *# Wt ercourse 9
TIMVE RAIN | TIME RAIN | TIMVE RAIN | TIME RAIN *#
hrs  muhr | hrs  mihr | hrs  muhr | hrs  mm hr B R R R L L R R R R L L et s Lt
1.00  1.350 | 7.00 2.460 | 13.00 13.395 | 19.00 2.210 KRR AR KA KRR R AR KA KRR KRR K A KRR AR A KA KRR KR KA KRR AR KA KR KRR A A AR
2.00 1.350 | 8. 00 2.460 | 14.00 6.260 | 20.00 2.210 *# Watercourse 9 - Catchment 1011 (Pond 9-1)
3.00 1.600 | 9.00 3.320 | 15.00 3.690 | 21.00 1.470 B I N ey
4.00 1.600 | 10.00 4.175 | 16.00 3.690 | 22.00 1.470 oo
5.00 1.970 | 11.00 6.635 | 17.00 2.210 | 23.00 1. 470 | CALI B STANDHYD Area (ha) = 14.70
6.00 1.970 | 12.00 52.602 | 18.00 2.210 | 24.00 1.470 | 01:1011 DT=5.00 | Total Inp(= 50.00 Dir. Conn. (%= 35.00
IMPERVIQUS  PERVI QUS (i)
001: 0003- Surface Area (ha)= 7.35 7.35
R Dep. Storage (mm) = 2.00 5.00
*# Average Sl ope (%= .10 .10
*H# Wat er cour se 12 Lengt h (m= 580. 00 40. 00
*# Manni ngs n = . 013 . 250
B I I e
B R R R R L R R R d R s st s Max. eff. I nten. (mi hr)= 52. 60 54.27
*# Watercourse 12 - Catchnent 125CA (Pond 12-1) over (mn) 20. 00 40. 00
B L R S R R SRR T T Storage Coeff. (min)= 18.92 (ii) 41.06 (ii)
---------------------- Unit Hyd. Tpeak (nin)= 20. 00 40. 00
| CALI B STANDHYD | Area (ha)= 11.80 Unit Hyd. peak (cns)= .06 .03
| 01:125CA DT= 5.00 | Total Inp(%= 80.00 Dir. Conn. (%= 72.00 *TOTALS*
---------------------- PEAK FLOW (cns) = .71 .75 1.389 (iii)
| MPERVI QUS PERVI QUS (i) TIME TO PEAK (hrs)= 12.00 12.33 12.083
Surface Area (ha) = 9. 44 2.36 RUNOFF VOLUMVE (mm = 121.24 84.73 97.514
Dep. Storage () = 2.00 5.00 TOTAL RAINFALL  (mm) = 123.25 123.25 123. 247
Aver age Sl ope (%= .20 .20 RUNOFF CCEFFICIENT = .98 .69 . 791
Length (m= 535. 00 40. 00
Manni ngs n = . 013 . 250 (i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
Max. ef f. Inten. (i hr)= 52. 60 60. 97 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
over (min) 15. 00 30. 00 THAN THE STORAGE COEFFI CI ENT.
Storage Coeff. (min)= 14.64 (ii) 31.81 (ii) (iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW | F ANY.
Unit Hyd. Tpeak (min)= 15. 00 30. 00
Unit Hyd. peak (cms)= .08 .04
*TOTALS*
PEAK FLOW (cns) = 1.21 .30 1.500 (iii) -
TIME TO PEAK (hrs)= 12. 00 12.17 12. 000 | ROUTE RESERVO R | Requested routing tine step = 5.0 min.
RUNOFF VOLUME (mm) = 121.24 86.78 111.598 | IN>01: (1011 ) |
TOTAL RAI NFALL () = 123.25 123.25 123. 247 | QUT<02: ( Pond-9) | = = OUTLFOW STORAGE TABLE
RUNOFF CCOEFFICIENT = .98 .70 .905 e QUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m) | (cms) (ha.m)
(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES: . 000 .0000E+00 | . 412 . 6900E+00
CN* = 80.0 la = Dep. Storage (Above) .107 . 2450E+00 | .000 .0000E+00

(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL

THAN THE STORAGE CCEFFI Cl ENT. RQUTI NG RESULTS AREA QPEAK TPEAK R V.
(iii) PEAK FLOWDOES NOT INCLUDE BASEFLONIF ANY. i (ha) (cns) (hrs) (mmy
I NFLOW >01: (1011 ) 14.70 1.389 12.083 97.514
QUTFLOA.02: ( Pond-9) 14.70 . 412 13.750 97.514
PEAK FLOW REDUCTI ON [ Qout/ Qi n] (9 29. 623
| ROUTE RESERVO R Requested routing time step = 5.0 nmin. TIME SH FT OF PEAK FLOW 100. 00

| 1N>01: (125CA )
| ouT<02: (Pond- 1)

QUTLFON STCRAGE TABLE ==

MAXIMUM  STORAGE ~ USED (ha m ) =. 6895E+00


mailto:swmhymo@jfsa.Com

001:0009- - - === === e e m e e e e meemeemeeeeeeaeemeeeea-

B L L T T T T T P e e e

*# Watercourse 9 - Catchnent 92AA (Pond 9-2)

KA A KA A A A A A A A A E A A A KA A A A KA A A A A A KA A A A A A A A KA KA A KKK A A KA A KA KKK A KA A KA KA KA KA KA A A KK

| CALI B STANDHYD | Area (ha)=  54.00
| 01:92AA DT=5.00 | Total Inp(%y= 50.00 Dir. Conn. (%= 35.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= 27.00 27.00
Dep. Storage (m) = 2.00 5.00
Average Sl ope (%= .50 .50
Length (m= 491. 00 40. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nmi hr)= 52.60 51.57
over (min) 10. 00 25. 00
Storage Coeff. (min)= 10.57 (ii) 24.51 (ii)
Unit Hyd. Tpeak (min)= 10. 00 25.00
Unit Hyd. peak (cms)= .11 .05
*TOTALS*
PEAK FLOW (cns) = 2.75 3.14 5.809 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNOFF VOLUME (mm = 121.25 77.26 92. 655
TOTAL RAI NFALL () = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .63 . 752

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOIR |
| IN>01:(92AA ) |
| our<02: (Pond-9) |

Requested routing tinme step = 5.0 nin.

QUTLFON STCRAGE TABLE

Unit Hyd. Tpeak (nin)= 10. 00 20.00

Unit Hyd. peak (cns)= .11 .06

*TOTALS*
PEAK FLOW (cns) = 1.70 .48 2.184 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUMVE (mm = 121.24 86.78 111.597
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI CI ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOIR |
| IN>01:(96AB ) |
| Qur<02: (Pond 9) | QUTLFOW STORAGE TABLE =
rrrrrrrrrrrrrrrrrrrrr QUTFLOW ~ STORAGE | OUTFLON  STCRAGE

Requested routing tine step = 5.0 min.

(cns) (ha.m) | (cns) (ha.m)
. 000 .0O000E+00 | .151 . 4530E+00
.023 . 3170E+00 | .582 . 9980E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
| NFLOW >0 (96AB ) 16. 20 2.184 12. 000 111.597
QUTFLOA.02: (Pond 9) 16. 20 . 582 13.083 111. 596
PEAK FLOW REDUCTI ON [ Qout/ Qi n] (%_ 26. 640
TIME SH FT OF PEAK FLOW 65. 00

MAXIMUM  STORAGE ~ USED (ha. m ) =. 9979E+00

001: 0015-

B R R R R LT T T T T e ey

*# Watercoures 9 - Catchnent 96AA+97AA (Pond 9-5)

B R R R R A A R R T T

CALI B STANDHYD | Aea (ha)=  8.30
01:96AA DI= 5.00 | Total Inp(%= 80.00

Dir. Conn. (%= 72.00

| MPERVI QUS PERVIQJS(l)

--------------------- QUTFLOW STORAGE | QUTFLOW

(cms) (ha.m) | (cms) (ha.m)
. 000 .0000E+00 | .231 . 1136E+01
. 035 . 7950E+00 | . 942 . 3055E+01

ROUTI NG RESULTS AREA QPEAK TPEAK R V.

(ha) (cns) (hrs) (mm)
| NFLOW >0 (92AA ) 54.00 5.809 12. 000 92. 655
QUTFLOW02: ( Pond-9) 54.00 . 942 14. 000 92. 653

PEAK  FLOW  REDUCTI ON [ Qout/Q n] (% = 16. 215

120. 00

TIME SH FT OF PEAK FLOW (m
(ha. m)— 3055E+01

MAXI MUM  STORAGE ~ USED

[0k o [0 e R

B R P ey

*# Watercourse 9 - Catchnent 92AB (Pond 9-3)

B L L R R S T T e e T P e e

| CALIB STANDHYD | Area (ha)= 23.10
| 01:92AB DT= 5.00 | Total Inp(%= 50.00 Dir. Conn.(%= 35.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 11.55 1.5
Dep. Storage ( = 2.00 5. 00
Aver age Sl ope (%= .50 .50
Length (m= 350. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (nm hr)= 52. 60 51.57
over (min) 10. 00 25.00
Storage Coeff. (min)= 8.62 (ii) 22.57 (ii)
Unit Hyd. Tpeak (min)= 10. 00 25.00
Unit Hyd. peak (cns)= .12 .05
*TOTALS*
PEAK FLOW (cns) = 1.18 1.37 2.523 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNCFF VOLUME () = 121.25 77.26 92. 655
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .63 . 752

(i) CN PRCI:EDlRE SELECTED FOR PERVI QUS LOSSES:
CN* 75.0 la = Dep. Storage (Above)
(ii) T ME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLON DOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOIR |
| IN>01:(92AB ) |
| OUT<02: ( Pond- 9) |

Requested routing time step = 5.0 nmin.

QUTLFON STORAGE TABLE

,,,,,,,,,,,,,,,,,,,,, STORAGE | OUTFLOW
(ha.m) (cns) (ha.m)

|
. 0000E+00 | .099 . 4870E+00
.015 . 3410E+00 | .403 . 1309E+01

ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
| NFLOW >0 (92AB ) 23.10 2.523 12. 000 92. 655
QUTFLOW02: ( Pond-9) 23.10 . 403 13.917 92. 652

PEAK FLON REDUCTION [Qout/Qn] (%=  15.970
TIME SH FT OF PEAK FLOW (nin)= 115.00
(ha. m ) =. 1309E+01

MAXI MUM  STORAGE ~ USED

B L L T L LT T T T T TP

*# Watercourse 9 - Catchment 96AB (Pond 9-4)

B L T R T T T T T TP e e

| CALI B STANDHYD | Area (ha)= 16. 20
| 01:96AB DT= 5.00 | Total Inp(%y= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= 12. 96 3.24
Dep. Storage (m) = 2.00 5.00
Average Sl ope (%= .90 .90
Lengt h (m= 581. 00 40. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 52. 60 62.02
over (min) 10. 00 20. 00

Storage Coeff. (min)= 9.80 (ii) 20.66 (ii)

Surface Area (ha)= 6. 64
Dep. Storage (mm) = 2.00 5 00
Average Sl ope (%= .90 .90
Lengt h (m= 421. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (mihr)= 52. 60 62.02

over (mn) 10. 00 20.00
Storage Coeff. (min)= 8.08 (ii) 18.93 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .13 .06

*TOTALS*

PEAK FLOW (cns) = .87 .25 1.125 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNCFF VOLUMVE (mm = 121.25 86.78 111.598
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCEFFICIENT = .98 .70 . 905

(i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE COEFFI CI ENT.
(iii) PEAK FLOWDCES NOT | NCLUDE BASEFLOW I F ANY.

| CALIB STANDHYD | Aea (ha= 16.50
| 02:97AA DT=5.00| Total Inp(%= 80.00 Dir. Conn.(%= 72.00

| MPERVI QUS F'EFNICIJS(I)

Surface Area (ha)= 13. 20
Dep. Storage ( = 2.00 5 00
Average Sl ope (%= 1.00 1.00
Lengt h (m= 451. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. I nten. (mm hr)= 52. 60 62.02

over (mn) 10. 00 20.00
Storage Coeff. (min)= 8.16 (ii) 18.67 (ii)
Unit Hyd. Tpeak (nin)= 10. 00 20. 00
Unit Hyd. peak (cns)= .13 .06

*TOTALS*

PEAK FLOW (cns) = 1.73 .50 2.239 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUMVE (mm = 121.25 86.78 111.598
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

1D NHYD AREA QPEAK  TPEAK R V. DWF
(ha) (cms)  (hrs)  (m)  (cnB)

I DL 01: 96AA 8. 30 1.125 12.00 111.60 . 000
+I D2 02: 97AA 16. 50 2.239 12.00 111.60 . 000
SUM 03: Fl ow_P 24.80 3.364 12.00 111.60 . 000

NOTE:  PEAK FLOAS DO NOT | NCLUDE BASEFLOAS | F ANY.

| ROUTE RESERVO R | Requested routing tine step = 5.0 min.
| IN>03:(Flow P) |
|

| QUT<04: (Pond-9) QUTLFOW STORAGE TABLE

--------------------- OUTFLON ~ STORAGE | OUTFLON  STORAGE
(cms) (ha.m) | (cms) (ha.m)
. 000 .0000E+00 | . 245 . 6000E+00

**% WARNI NG STORAGE- Q val ues were extrapol at ed.
I ncrease curve or use overflow option.

ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) ()
I NFLOW >03: (Fl ow_P) 24.80 3.364 12. 000 111.598



QUTFLOM04: ( Pond-9) 24.80 . 623 13. 250 111.597

PEAK FLOW REDUCTI ON [ Qout/ Q n] (ﬂ/.;- 18.525
TIME SH FT OF PEAK FLOW 75. 00
MAXI MUM  STORAGE ~ USED (ha. m)—. 1526E+01

001: 0019- -

B L L T T T T T Ty

*
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*# Watercourse 10 - Catchnment 101A (Pond 10-1)

B L L T R S T T R e T P e e

| CALIB STANDHYD | Area (ha)=  16.40
| 01:101A DT=5.00 | Total Inp(%y= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 13.12 3.28
Dep. Storage ( = 2.00 5. 00
Average Sl ope (%= .90 .90
Length (m= 452. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (nm hr)= 52. 60 62. 02
over (min) 10. 00 20. 00
Storage Coeff. (min)= 8.43 (ii) 19.28 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .12 .06
*TOTALS*
PEAK FLOW (cns) = 1.72 .50 2.221 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNCFF VOLUME () = 121.25 86.78 111.598
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOR | Requested routing tinme step = 5.0 nin.
| IN>01: (101A ) |

| ouUT<02: (Pond-1) | QUTLFON STORAGE TABLE =
————————————————————— QUTFLOW  STORAGE | OUTFLOW  STORAGE

(cns) (ha.m) | (cns) (ha.m)
.000 .0000E+00 | . 798 . 8040E+00
.208 . 3580E+00 | .000 .0000E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
I NFLOW >01: (101A ) 16. 40 2.221 12. 000 111.598
QUTFLOW02: (Pond-1) 16. 40 . 797 12. 500 111.597
PEAK FLON REDUCTION [Qout/Qn] (%=  35.895
TIME SH FT OF PEAK FLOWNV (nin)= 30. 00
MAXI MUM  STORAGE ~ USED (ha. m)=. 8039E+00

001: 0021- -
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*# Watercourse 10 - Catchnent 102A (Pond 10-2)
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| CALI B STANDHYD | Area (ha)= 9. 60
| 01:102A DT=5.00 | Total Inp(%y= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= 7.68 1.92
Dep. Storage (m) = 2.00 5.00
Average Sl ope (%= .90 .90
Length (m= 423.00 40. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 52. 60 62.02
over (min) 10. 00 20. 00
Storage Coeff. (min)= 8.10 (ii) 18.96 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cms)= .13 .06
*TOTALS*
PEAK FLOW (cns) = 1.01 .29 1.302 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUME (mm = 121.25 86.78 111.598
TOTAL RAI NFALL () = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DCES NOT | NCLUDE BASEFLOW I F ANY.

Requested routing tinme step = 5.0 nin.

| ROUTE RESERVOIR |
| IN>01:(102A ) |
| our<02: (Pond-1) |

== QUTLFOW STORAGE TABLE

--------------------- QUTFLOW  STORAGE | OUTFLOW  STORAGE
(cms) (ha.m) | (cms) (ha.m)
. 000 .0000E+00 | . 490 . 4600E+00
.128 . 2050E+00 | . 000 .0000E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
———————————————————— (ha) (cms) (hrs)
I NFLOW >01: (102A ) 9. 60 1.302 12. 000 111.598
QUTFLOW02: (Pond- 1) 9. 60 . 490 12. 417 111.597
PEAK FLOW REDUCTION [ Qout/ Qi n] (ﬂ/q- 37.616
TIME SH FT OF PEAK FLOW 25.00
MAXI MM  STORAGE ~ USED (ha m ) =. 4598E+00

001: 0023- -
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*# Watercourse 10 - Catchnent 103C (Pond 10-3)
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| CALI B STANDHYD | Aea (ha)=  9.30
| 01:103C DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00

| MPERVI QUS PERVI QUS (i)
1.86

Surface Area (ha)= 7.44
Dep. Storage (mm = 2.00 5. 00
Average Sl ope (W= .70 .70
Lengt h (m= 478. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. I nten. (mm hr)= 52. 60 62.02

over (min) 10. 00 20.00
Storage Coeff. (min)= 9.40 (ii) 21.11 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .12 .05

*TOTALS*

PEAK FLOW (cns) = .98 .28 1.253 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNCFF VOLUMVE (mm = 121.25 86.78 111.597
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCOEFFICIENT = .98 .70 . 905

(i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER CR EQUAL
THAN THE STORAGE CCEFFI CI ENT.
(iii) PEAK FLON DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVAIR |
| IN>01:(103C ) |
| aur<02: (Pond-1) | QUTLFON STORAGE TABLE =
--------------------- OUTFLON  STORAGE | OUTFLOW  STORAGE

Requested routing time step = 5.0 mn.

(cns) (ha.m) | (cns) (ha.m)

.000 .0000E+00 | . 489 . 4360E+00

. 127 . 1950E+00 | . 000 .0000E+00

ROQUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
| NFLOW >0 (103C ) 9.30 1.253 12. 000 111. 597

QUTFLOM02: ( Pond- 1) 9.30 . 488 12.417 111.597

PEAK FLON REDUCTION [Qout/Qn] (%=  38. 968
TINE SH FT OF PEAK FLON (mn 25. 00

MAXI MUM  STORAGE ~ USED (ha. m)=. 4357E+00

001: 0025-
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*# Wat er course 7
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*# Watercourse 7 - Catchnent 720AA (Pond 7-2-1

PR T I oS gl s ST
| CALIB STANDHYD | Aea (ha= 10.30
| 01:720AA DT= 500 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00

IMPERVIOUS  PERVIOUS (i)
8. 24 2.06

Surface Area (ha)= L2
Dep. Storage ( = 2.00 5. 00
Average Sl ope (%= . 80 . 80
Lengt h (m= 340. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. I nten. (mm hr)= 52. 60 62.02

over (mn) 5. 00 20.00
Storage Coeff. (min)= 7.36 (ii) 18.61 (ii)
Unit Hyd. Tpeak (nin)= 5. 00 20.00
Unit Hyd. peak (cns)= .17 .06

*TOTALS*

PEAK FLOW (cns) = 1.08 .31 1.398 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUMVE ( = 121.25 86.78 111. 597
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF CCEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVO R |
| IN>01:(720MA ) |
| ouT<02: (Pond-7) | QUTLFOW STORAGE TABLE =
————————————————————— QJTFLON STORAGE | OUTFLOW STORAGE

(cns) (ha.m) (cns) (ha.m)

. 000 .0000E+00 .182 . 2370E+00

.027 . 1660E+00 . 707 .4890E+00

Requested routing tine step = 5.0 min.

ROUTI NG RESULTS AREA QPEAK TPEAK R V.

-------------------- (ha) (cns) (hrs)

| NFLOW >0 (720AA ) 10. 30 1.398 12. 000 111.597

QUTFLOA.02: ( Pond-7) 10. 30 . 706 12. 250 111. 597
PEAK FLOW REDUCTI ON [ Qout/ Qi n] (%= 50.496
TIME SH FT OF PEAK FLOW mn 15. 00
MAXI MUM  STORAGE  USED (ha. m)=. 4894E+00

001: 0027-
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*# Watercourse 7 - Catchnent 720AB (Pond 7-2-2)

B R R R R R R R S T

| CALIB STANDHYD |  Aea (ha)=  4.80
| 01:720B DT= 500 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00

| MPERVI QUS PERVI QUS (i)
.96

Surface Area (ha)= 3.84

Dep. Storage (mm) = 2.00 5.00

Average Sl ope (%= . 80 . 80

Lengt h (m= 170. 00 40. 00

Manni ngs n = . 013 . 250

Max. ef f.Inten. (mihr)= 52. 60 62. 48
over (mn) 5. 00 15. 00

Storage Coeff. (mn)= 4.86 (ii) 16.07 (ii)

Unit Hyd. Tpeak (min)= 5.00 15. 00

Unit Hyd. peak (cns)= .22 .07

*TOTALS*



PEAK FLOW (cns) = .50 .15 659 (iii)
TIME TO PEAK  (hrs)= 12. 00 12.00 12. 000
RUNCFF VOLUME () = 121.25 86. 78 111, 597
TOTAL RAINFALL ()= 123.25 123,25 123, 247
RUNCFF COEFFI Ol ENT = .98 .70 . 905

*** WARNING Storage Coefficient is smaller than DT!
Use a snaller DT or a larger area.

(i) CN PRCI:EDlRE SELECTED FCR PERVI OUS LCSSES:
0. 0 la = Dep. Storage (Above)
(ii) TINE STEF' (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOIR |
| IN>01:(720B ) |
| our<02: (Pond-7) |

Requested routing tinme step = 5.0 nin.

QUTLFON STCRAGE TABLE

--------------------- QUTFLOW STORAGE | QUTFLOW

(cms) (ha.m) | (cms) (ha.m)
. 000 .0000E+00 | .085 . 1110E+00
.013 . 7800E-01 | . 329 . 2340E+00

ROUTI NG RESULTS AREA QPEAK TPEAK R V.

———————————————————— (ha) (cms) (hrs)

I NFLOW >0 (720B ) 4.80 . 659 12. 000 111.597
QUTFLOW02: (Pond-7) 4.80 . 328 12. 167 111.597
PEAK FLON REDUCTION [Qout/Qn] (%= 49,748

TIME SH FT OF PEAK FLOW (mn)= 10. 00

MAXI MM STORAGE ~ USED (ha. m)=. 2336E+00

001: 0029- -
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*# Watercourse 7 - Catchnent 721AA (Pond 7-2-3)
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Area (ha)= 4.30
Total Inp(%= 80.00 Dir. Conn. (%= 72.00

| MPERVI QUS PERVI QUS (i)
86

Surface Area (ha) = 3.44 .
Dep. Storage ( = 2.00 5. 00
Aver age Sl ope (%= .30
Length (m= 213. 00 40. 00
Manni ngs n = 013 . 250
Max. ef f.Inten. (nm hr)= 52. 60 61.52

over (min) 5.00 25.00
Storage Coeff. (min)= 7.46 (ii) 22.61 (ii)
Unit Hyd. Tpeak (min)= 5. 00 25. 00
Unit Hyd. peak (cns)= .17 .05

*TOTALS*

PEAK FLOW (cns) = .45 12 574 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNCFF VOLUME () = 121.25 86.78 111.597
TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF COEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLON DOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOIR |
| INS01:(721AA ) |
| OUT<02: (Pond- 7) |

Requested routing time step = 5.0 nmin.

QUTLFON STORAGE TABLE == ===

777777777777777777777 QUTFLOW STORAGE | OUTFLOW STORAGE
(cns) (ha.m) | (cns) (ha.m)
.000 .0000E+00 | .073 . 9900E-01
.011 . 6900E-01 | .281 . 2040E+00

ROUTI NG RESULTS AREA QPEAK TPEAK R V.

-------------------- (ha) (cns) (hrs)

| NFLOW >0 (721AA ) 4.30 . 574 12. 000 111.597
QUTFLOW02: ( Pond-7) 4.30 . 281 12. 250 111. 596
PEAK FLON REDUCTI ON [ Qout/Q n] (%_ 48.864

TIME SH FT OF PEAK FLONV 15. 00

MAXI MUM  STORAGE ~ USED (ha m ) =. 2039E+00

001: 0031- -
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*# Watercourse 7 - Catchnent 721AB (Pond 7-2-4)

B Lt L T P TSP

| CALI B STANDHYD |  Aea (ha)=  2.40
| 01:721AB DT= 5.00 | Total Inp(%= 80.00 Dir. Conn. (%= 72.00

| MPERVI QUS PERVI CUS (i)

Surface Area (ha)= 1.92
Dep. Storage (m) = 2.00 5 00
Average Sl ope (%= .30 .30
Lengt h (m= 149. 00 40. 00
Manni ngs n = . 013 . 250
Max. eff.Inten. (nm hr)= 52. 60 62.02

over (min) 5. 00 20. 00
Storage Coeff. (min)= 6.02 (ii) 21.12 (ii)
Unit Hyd. Tpeak (nmin)= 5. 00 20. 00
Unit Hyd. peak (cms)= .19 .05

*TOTALS*

PEAK FLOW (cns) = .25 .07 324 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNCFF VOLUME () = 121.25 86.78 111.597
TOTAL RAI NFALL () = 123.25 123.25 123. 247
RUNOFF COEFFICIENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI Cl ENT.
(iii) PEAK FLOWN DOES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOI R
| IN>01: (721AB )

Requested routing tinme step = 5.0 nin.

QUTLFOW STORAGE TABLE

| QUT<02: (Pond- G |

————————————————————— QJTFLON STORAGE | OUTFLOW STG?AGE
(cns) (ha.m) | (cns) (ha.m)
. 000 .0O000E+00 | .041 . 5600E-01
.006 .3900E-01 | .157 . 1160E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
I NFLOW >01: (721AB ) 2.40 . 324 12. 000 111.597
QUTFLOA.02: ( Pond- G 2.40 . 157 12.167 111. 595
PEAK FLON REDUCTION [Qout/Qin] (%=  48.396
TIME SH FT OF PEAK FLOW (mn)= 10. 00
MAXI MUM  STORAGE ~ USED (ha. m)=. 1160E+00

001: 0033-
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WARNINGS / ERRORS / NOTES
001: 0018 ROUTE RESERVO R
*** WARNI NG STORAGE- Q val ues were extrapol at ed.
I ncrease curve or use overflow option.
001: 0027 CALI B STANDHYD
*** WARNI NG Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
Simul ation ended on 2011-03-04 at 15:42:55
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***%xxx% A single event and continuous hydrol ogi ¢ sinulation node
* KAk

R KAk based on the principles of H'MO and its successors
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Rk kKK OTTHYMO- 83 and OTTHYMO 89.
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*xkkxxx O stributed by:

Kok ok ok ok Kk

J.F. Sabourin and Associates Inc.

ok ok Kk k ok Qtawa, Ontario: (613) 727-5199
kok ok ok ok ok ok Gati neau, Quebec: (819) 243-6858

Kok ok ok ok Kk

*okk ok Kk ok E-Mail: swrhyno@fsa. Com

Kok ok ok ok ok ok
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++
+++++++ Licensed user:
4
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Aquaf or Beech Ltd

SERI AL#: 2686740

++

R
* %

Hok Rk kK ++++++ PROGRAM ARRAY DI MENSI ONS ++++++
* kKK kK
*ok ko kK Maxi mum val ue for |ID nunbers : 10

Kok ok ok ok ok ok

Kok ok ok ok Kk Max

Kok ok ok ok ok ok

Kok ok ok ok ok ok Max
Kok ok ok ok Kk

nunber of rainfall points: 15000

nunber of flow points 15000
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DETAI LED OUTPUT

Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok kK
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*

* DATE: 2011-03-04

*

TIME: 15:42:51 RUN COUNTER: 000031

R R R R R N N T T T s

*x
* | nput filename:

C: \ DOCUME~1\ XPMUser \ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEPL. da*
* Qutput filenane:

C: \ DOCUME~1\ XPMJUser \ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEPL. ou*
* Summary fil enane:

C: \ DOCUME~1\ XPMUser \ MYDOCU~1\ SCUBE\ 1SCUBE~2\ SCUBEPL. su*
* User conments:

1 *
*
2: *
*
3: *
R R R T T T T
* %
001:0001----c-ccmcmemcmeaeieaacccacacccoccccecanceecnceeancseancmaaenann

R e e Y
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*# Project Nane: [SCUBE East] Proj ect Number: [64711]

*# Date © 12-06-2010
*# Model | er | ]
*# Conpany Aquaf or Beech Limited

*# License # 3245976

T T T T s TS
Fr——_—

*# Future Landuse - SWM Pond - 100 Year

L T O T

*ok ok kK kK

| START | Project dir.:
C: \ DOCUME~1\ XPMUser \ MYDOCU~1\ SCUBE\ 1SCUBE~2\
Rainfall dir.:
C: \ DOCUME~1\ XPMUser \ MYDOCU~1\ SCUBE\ 1SCUBE~2\

TZERO = .00 hrs on 0
METOUT= 2 (output = METRIC)
NRUN = 001
NSTORME 1
# 1=24SCS100. STM
001 0002- - - = = = = = = = == m e e
| READ STORM | Fi | enane:

C: \ DOCUME~1\ XPMJser \ MYDOCU~1\ SCUBE\ 1SCUB
| Ptotal= 123.25 mm Comments: 100yr/ 24hr

TIME RAIN| TIME RAIN| TIME RAIN| TIME
RAI'N

hrs m hr | hrs m hr | hrs m hr | hrs
i hr

1.00 1.350 | 7.00 2.460 | 13.00 13.395 | 19.00
2.210

2.00 1.350 | 8. 00 2.460 | 14.00 6.260 | 20.00
2.210

3.00 1.600 | 9.00 3.320 | 15.00 3.690 | 21.00
1.470

4.00 1.600 | 10.00 4.175 | 16.00 3.690 | 22.00
1. 470

5.00 1.970 | 11.00 6.635 | 17.00 2.210 | 23.00
1.470

6.00 1.970 | 12.00 52.602 | 18.00 2.210 | 24.00
1.470
001: 0003 = === === mm e eeeeeaeeeeeaeeeeeaan
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*H# Wt er cour se 12

*#
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*# \Watercourse 12 - Catchnment 125CA (Pond 12-1)

L T T T T

Kok k ok kK

| CALI B STANDHYD |  Area (ha)= 11.80
| 01:125CA DT= 5.00 | Total Imp(%9= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 9.44 2.36
Dep. Storage (mm) = 2.00 5. 00
Aver age Sl ope (= .20 .20
Lengt h (m= 535. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nm hr)= 52. 60 60. 97
over (mn) 15. 00 30. 00
Storage Coeff. (min)= 14.64 (ii) 31.81 (ii)
Unit Hyd. Tpeak (min)= 15. 00 30. 00
Unit Hyd. peak (cns)= .08 .04
*TOTALS*
PEAK FLOW (cns) = 1.21 .30 1.500 (iii)
TIME TO PEAK (hrs)= 12.00 12.17 12. 000
RUNOFF VOLUME (mm) = 121. 24 86.78 111. 598
TOTAL RAI NFALL (mm) = 123.25 123.25 123. 247
RUNOFF COEFFI CI ENT = .98 .70 . 905
(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
001 0004- - - - - - - - - - o s s m e oo
| ROUTE RESERVO R | Requested routing tinme step = 5.0 min.
| IN>01: (125CA ) |
| QUT<02: (Pond- 1) | === OUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cmns) (ha.m) | (cms) (ha.m)
.000 .O0O000E+00 | . 087 . 3430E+00
.013 . 2400E+00 | .333 . 7730E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cmns) (hrs) ()


mailto:swmhymo@jfsa.Com

I NFLOW >01: (125CA ) 11. 80 1. 500 12. 000 111. 598
QUTFLOW02: ( Pond- 1) 11. 80 .333 13.333 111. 596
PEAK FLON REDUCTION [Qout/Qn] (%= 22.184
TIME SH FT OF PEAK FLOW (min)=  80.00
MAXI MMM STORAGE ~ USED (ha. m)=. 7730E+00

0012 0005+ - - = = = = = = = = = = = = = m @ m @ n o n n o n e e aaiaiaoaoa-
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*# Watercourse 12 - Catchnent 125CB (Pond 12-2)
ko

Kok ok ok kK k

| CALI B STANDHYD | Area (ha)= 14.50
| 01:125CB DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 11. 60 2.90
Dep. Storage (mm) = 2.00 5.00
Aver age Sl ope (9= .20 .20
Length (m= 535. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (mihr)= 52. 60 60. 97
over (mn) 15. 00 30. 00
Storage Coeff. (min)= 14.64 (ii) 31.81 (ii)
Unit Hyd. Tpeak (min)= 15. 00 30. 00
Unit Hyd. peak (cns)= .08 .04
*TOTALS*
PEAK FLOW (cms) = 1.49 .37 1.844 (iii)
TI ME TO PEAK (hrs)= 12. 00 12.17 12. 000
RUNOFF VOLUVE (m) = 121.25 86.78 111. 598
TOTAL RAINFALL  (nm) = 123.25 123.25 123. 247
RUNOFF CCEFFI CI ENT = .98 .70 . 905

(i) CON PROCEDURE SELECTED FOR PERVI QUS LCSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI CI ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOR | 5.0 min.
| IN>01:(125CB ) |

| QUT<02: ( Pond- 1)

Requested routing time step =

QUTLFOW STORAGE TABLE

--------------------- QUTFLOW STORAGE |  OUTFLOW STORAGE
(cms) (ha.m) | (cms) (ha.m)
.000 .O0000E+00 | .107 . 4210E+00
.016 .2950E+00 | . 410 . 9490E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
| NFLOW >01: (125CB ) 14. 50 1. 844 12. 000 111. 598
QUTFLOW&02: ( Pond-1) 14.50 . 410 13.333 111. 596
PEAK FLOW REDUCTION [Qout/Q@n] (%= 22.236
TIME SHI FT OF PEAK FLOW (mn)= 80. 00
MAXI MUM  STORAGE USED (ha. m)=.9492E+00
001:0007-----=ccccmmeeee e eeeeeaeeeaaaaa s
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*# Watercourse 9 - Catchment 1011 (Pond 9-1)
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| CALI B STANDHYD |  Area (ha)= 14.70
| 01:1011 DT= 5.00 | Total Inp(%= 50.00 Dir. Conn.(%= 35.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 7.35 7.35
Dep. Storage ( = 2.00 5.00
Aver age Sl ope (%= .10 .10
Lengt h (m= 580. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (mi hr)= 52.60 54.27
over (mn) 20. 00 40. 00
Storage Coeff. (min)= 18.92 (ii) 41.06 (ii)
Unit Hyd. Tpeak (min)= 20. 00 40. 00
Unit Hyd. peak (cns)= .06 .03
*TOTALS*
PEAK FLOW (cms) = .71 .75 1.389 (iii)
TI ME TO PEAK (hrs)= 12.00 12.33 12.083
RUNOFF VOLUME (m = 121.24 84.73 97.514
TOTAL RAI NFALL (mm) = 123. 25 123. 25 123. 247
RUNOFF COEFFICIENT = .98 .69 .791

(i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
C\N* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOR |
| IN>01:(1011 ) |
| QUT<02: ( Pond-9) |

Requested routing time step = 5.0 min.

QUTLFOW STORAGE TABLE

STORAGE

--------------------- QJTFLON STORAGE | OUTFLOW
(cns) (ha.m) | (cns) (ha.m)
.000 .0O000E+00 | .412 . 6900E+00
.107 .2450E+00 | . 000 .O0000E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cmns) (hrs) ()
I NFLOW >01: (1011 ) 14.70 1. 389 12.083 97.514
QUTFLOWL02: ( Pond-9) 14.70 . 412 13. 750 97.514
PEAK FLOW REDUCTION [Qout/Qn] (%= 29.623
TIME SH FT OF PEAK FLOW (mn)=  100.00
MAXI MUM  STORAGE ~ USED (ha. m)=. 6895E+00
[0[0 kR [o[ EE E E  EE E E E
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*# Watercourse 9 - Catchnment 92AA (Pond 9-2)
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| CALI B STANDHYD | Area (ha)=  54.00
| 01:92AA DT=5.00 | Total Inp(A= 50.00 Dir. Conn.(%= 35.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 27.00 27.00
Dep. Storage (mm = 2.00 5.00
Aver age Sl ope (%= .50 .50
Length (m= 491. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nm hr)= 52. 60 51.57
over (mn) 10. 00 25.00
Storage Coeff. (min)= 10.57 (ii) 24.51 (ii)
Unit Hyd. Tpeak (min)= 10. 00 25.00
Unit Hyd. peak (cns)= L1 .05
*TOTALS*
PEAK FLOW (cns) = 2.75 3.14 5.809 (iii)
TIME TO PEAK (hrs)= 12. 00 12.08 12. 000
RUNOFF VOLUME (mm) = 121. 25 77.26 92. 655
TOTAL RAINFALL  (nmm) = 123. 25 123. 25 123. 247
RUNOFF COEFFI Cl ENT = .98 .63 . 752
(i) CON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 75.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
[0L0 kR [0 O e P TR
| ROUTE RESERVOR | Requested routing time step = 5.0 min.
| IN>01: (92AA ) |
| QUT<02: (Pond-9) | ========= QUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cmns) (ha.m) | (cmns) (ha.m)
.000 .0O000E+00 | .231 . 1136E+01
.035 . 7950E+00 | .942 . 3055E+01
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs) (mm)
I NFLOW >01: (92AA ) 54. 00 5. 809 12. 000 92. 655
QUTFLOWL02: ( Pond-9) 54. 00 . 942 14. 000 92. 653
PEAK FLON REDUCTION [Qout/Qin] (%= 16.215
TIME SH FT OF PEAK FLOW (mn)= 120.00
MAXI MUM STORAGE ~ USED (ha. m)=. 3055E+01
[0L0 kR[0S R
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*# \Watercourse 9 - Catchment 92AB (Pond 9-3)
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| CALI B STANDHYD | Area (ha)= 23.10
| 01:92AB DT= 5.00 | Total Inp(A= 50.00 Dir. Conn.(%= 35.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 11.55 11.55
Dep. Storage (mm) = 2.00 5. 00



Aver age Sl ope (%= .50 RS 0 e T R T
Length (m= 350. 00 40.00  ee---
Manni ngs n = . 013 . 250 001: 0005 - - - - - c o m s o m oo oo
th.eff.lnten.(nn‘lhr)= 52. 60 51.57 KR KKK KKK KK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KA AAA
over (nin) 10. 00 25.00 i
Storage Coeff. (min)= 8.62 (ii) 22.57 (ii) *# Watercoures 9 - Catchnent 96AA+97AA (Pond 9-5)
Unit Hyd. Tpeak (min)= 10. 00 25. 00 Kk kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh k&
Unit Hyd. peak (cns)= 12 .05 i
*TOTALS* mmmemmmmm e
PEAK FLOW (cms) = 1.18 1.37 2.523 (iii) | CALI B STANDHYD |  Area (ha) = 8.30
TI ME TO PEAK (hrs)= 12.00 12.08 12. 000 | 01:96AA DT= 5.00 | Total Imp(%9= 80.00 Dir. Conn. (%= 72.00
RUNOFF VOLUVE (mm) = 121. 25 77.26 92.655 = e
TOTAL RAI NFALL (mm) = 123. 25 123. 25 123. 247 | MPERVI QUS PERVI QUS (i)
RUNOFF COEFFICIENT = .98 .63 . 752 Surface Area (ha) = 6. 64 1.66
Dep. Storage (mm = 2.00 5.00
(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES: Aver age Sl ope (= .90 90
CN* = 75.0 la = Dep. Storage (Above) Length (m= 421. 00 40. 00
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL Manni ngs n = .013 . 250
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOWDOES NOT | NCLUDE BASEFLOW | F ANY. Max. ef f.Inten. (nm hr)= 52. 60 62. 02
over (mn) 10. 00 20. 00
------------------------------------------------------------------------- Storage Coeff. (min)= 8.08 (ii) 18.93 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
----------------------------------------------------------------- Unit Hyd. peak (cms)= 13 .06
------ *TOTALS*
--------------------- PEAK FLOW (cns) = .87 .25 1.125 (iii)
| ROUTE RESERVO R | Requested routing time step = 5.0 min. TIME TO PEAK (hrs)= 12.00 12.00 12. 000
| IN>01:(92AB ) | RUNOFF VOLUVE (mm) = 121.25 86.78 111.598
| OUT<02: (Pond-9) | ========= QUTLFOW STORAGE TABLE ========= TOTAL RAINFALL  (nmm) = 123. 25 123. 25 123. 247
--------------------- QUTFLOW STORAGE | OQUTFLOW STORAGE RUNOFF COEFFI CI ENT = .98 .70 . 905
(cns) (ha.m) | (cns) (ha.m)
.000 .O0000E+00 | .099 .4870E+00 (i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
.015 .3410E+00 | .403 . 1309E+01 CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
ROUTI NG RESULTS AREA QPEAK TPEAK R V. THAN THE STORAGE COEFFI Cl ENT.
-------------------- (ha) (cns) (hrs) (m) (iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
| NFLOW >01: (92AB ) 23.10 2.523 12. 000 92. 655
QUTFLOMO02: ( Pond-9) 23.10 . 403 13.917 92, B2 e oo
PEAK FLOW REDUCTION [Qout/Q@n] (%=  15.970 0012 0016 - - - = = = = = .
TIME SH FT OF PEAK FLOW (mn)= 115.00 ------
MAXI MUM  STORAGE ~ USED (ha.m)=.1309E+01 = -------------o-oooo---
| CALI B STANDHYD |  Area (ha)= 16.50
------------------------------------------------------------------------- | 02:97AA DI=5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00
001: 0018 - - - - - - oo | MPERVI QUS PERVI QUS (i)
------ Surface Area (ha) = 13. 20 3.30
KPR K K K K K K K K K K KKK K KKK KK KKK KKK KKK KKK KKK KRR KRR KRR R KRR KRR KRR R KRR KRR KRRk Rk k ok k Dep. Storage (nmz 2.00 5.00
ok Kk Aver age Sl ope (%= 1.00 1.00
*# Watercourse 9 - Catchnent 96AB (Pond 9-4) Length (m= 451. 00 40. 00
KPR K K K K K K K K K K Kk K KKK KKK KKK KKK KKK KKK KKK KRR KRR KK KRR KRR R KRR KRR KRR KRRk Kk kkk k ok k Manni ngs n = . 013 . 250
* oKk KAk
---------------------- Max. ef f. Inten. (nm hr)= 52. 60 62. 02
| CALI B STANDHYD | Area (ha)= 16.20 over (mn) 10. 00 20. 00
| 01:96AB DT= 5.00 | Total Inp(¥9= 80.00 Dir. Conn. (%= 72.00 Storage Coeff. (min)= 8.16 (ii) 18.67 (ii)
---------------------- Unit Hyd. Tpeak (min)= 10. 00 20.00
| MPERVI QUS PERVI QUS (i) Unit Hyd. peak (cns)= .13 . 06
Surface Area (ha) = 12.96 3.24 *TOTALS*
Dep. Storage (mm) = 2.00 5.00 PEAK FLOW (cns) = 1.73 .50 2.239 (iii)
Aver age Sl ope (%= .90 .90 TIME TO PEAK (hrs)= 12. 00 12. 00 12. 000
Length (m= 581. 00 40. 00 RUNOFF VOLUME (mm) = 121. 25 86.78 111.598
Manni ngs n = . 013 . 250 TOTAL RAI NFALL (mm = 123.25 123.25 123. 247
RUNOFF COEFFI Cl ENT = .98 .70 . 905
Max. ef f.Inten. (mihr)= 52. 60 62. 02
over (nmin) 10. 00 20. 00 (i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
Storage Coeff. (min)= 9.80 (ii) 20.66 (ii) CN* = 80.0 la = Dep. Storage (Above)
Unit Hyd. Tpeak (min)= 10. 00 20.00 (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
Unit Hyd. peak (cnms)= J11 .06 THAN THE STORAGE COEFFI Cl ENT.
* TOTALS* (iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
PEAK FLOW (cms) = 1.70 .48 2.184 (iii)
TIME TO PEAK (hrs)= 12.00 12.00 12. 000 s s e e e oooooo---
RUNOFF VOLUMVE (mm) = 121. 24 86. 78 111.597  ------
TOTAL RAINFALL  (nm)= 123.25 123.25 123.247  000: 0007 - - - - s s e e e e
RUNOFF COEFFICIENT = .98 .70 . 905
(i) CON PROCEDURE SELECTED FOR PERVI QUS LCSSES: | ADD HYD (Flow P) | ID: NHYD AREA QPEAK  TPEAK R V. DWF
CN* = 80.0 la = Dep. Storage (Above) e (ha) (cmns) (hrs) () (cmns)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL I D1 01: 96AA 8. 30 1.125 12.00 111.60 . 000
THAN THE STORAGE CCEFFI Cl ENT. +1 D2 02: 97AA 16. 50 2.239 12.00 111.60 . 000
(iii) PEAK FLOWDOES NOT | NCLUDE BASEFLOW | F ANY.
SUM 03: Fl ow_P 24.80 3.364 12.00 111.60 000
------ NOTE: PEAK FLOWS DO NOT | NCLUDE BASEFLOAS | F ANY.
001:0014------cmmmee e e e e eeeeaeaaaaaaaaas
| ROUTE RESERVO R | Requested routing time step = 5.0 min.
| IN>01:(96AB ) |
| OUT<02: (Pond 9) | ========= QUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE | ROUTE RESERVOR | Requested routing time step = 5.0 min.
(cns) (ha.m) | (cns) (ha.m) |  IN>03: (Fl ow_P) |
.000 .O0000E+00 | .151 . 4530E+00 | QUT<04: ( Pond- 9) | QUTLFOW STORAGE TABLE =========
. 023 . 3170E+00 | .582 .9980E+00 00 s QUTFLOW STORAGE | OUTFLOW STORAGE
(cns) (ha.m) | (cns) (ha.m)
ROUTI NG RESULTS AREA QPEAK TPEAK R V. .000 .0000E+00 | . 245 . 6000E+00
-------------------- (ha) (cns) (hrs) *** WARNI NG STORAGE- Q val ues were extrapol at ed.
| NFLOW >01: (96AB ) 16. 20 2.184 12. 000 111.597 I ncrease curve or use overflow option.
QUTFLOW02: (Pond 9) 16. 20 . 582 13.083 111. 596
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
PEAK FLON REDUCTION [Qout/Qn] (%= 26.640 ceemmmmmmiaaaas (ha) (cns) (hrs)
TIME SHI FT OF PEAK FLOW (mn)= 65. 00 | NFLOW >03: (Fl ow_P) 24.380 3.364 12. 000 111. 598
MAXI MUM  STORAGE ~ USED (ha. m)=.9979E+00 QUTFLOW.04: ( Pond-9) 24.380 . 623 13. 250 111. 597
PEAK FLOW REDUCTION [Qout/Q n] (%=  18.525



TIME SHI FT OF PEAK FLOW
MAXI MUM  STORAGE ~ USED

(min)=  75.00
(ha. m)=. 1526E+01
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*# Watercourse 10 - Catchnent 101A (Pond 10-1)
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| CALI B STANDHYD | Area (ha)= 16.40
| 01:101A DT= 5.00 | Total Inp(%= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 13.12 3.28
Dep. Storage (mm) = 2.00 5.00
Aver age Sl ope (9= .90 .90
Length (m= 452. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (mihr)= 52. 60 62.02
over (mn) 10. 00 20. 00
Storage Coeff. (min)= 8.43 (ii) 19.28 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .12 .06
* TOTALS*
PEAK FLOW (cms) = 1.72 .50 2.221 (iii)
TI ME TO PEAK (hrs)= 12. 00 12. 00 12. 000
RUNOFF VOLUVE (m) = 121.25 86. 78 111. 598
TOTAL RAINFALL  (nm) = 123.25 123.25 123. 247
RUNOFF CCEFFI CI ENT = .98 .70 . 905

(i) CON PROCEDURE SELECTED FOR PERVI QUS LCSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE CCEFFI CI ENT.
(iii) PEAK FLOWDOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOIR |
| IN>01: (101A ) |
| QUT<02: ( Pond- 1) |

Requested routing time step = 5.0 min.

========= QUTLFOW STORAGE TABLE =========

--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cms) (ha.m) | (cms) (ha.m)

.000 .O0000E+00 | . 798 . 8040E+00

. 208 . 3580E+00 | .000 .OOO0E+00

ROUTI NG RESULTS AREA QPEAK TPEAK R V.

-------------------- (ha) (cns) (hrs)

I NFLOW >01: (101A ) 16. 40 2.221 12. 000 111. 598
QUTFLOW.02: ( Pond-1) 16. 40 . 797 12.500 111.597

PEAK FLOW REDUCTION [Qout/Q@n] (%=  35.895

TIME SHI FT OF PEAK FLOW (min)= 30. 00

MAXI MUM  STORAGE  USED (ha. m)=. 8039E+00

R T
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*# Watercourse 10 - Catchnent 102A (Pond 10-2)
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| CALI B STANDHYD | Area (ha) = 9. 60
| 01:102A DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 7.68 1.92
Dep. Storage ( = 2.00 5.00
Aver age Sl ope (9= .90 .90
Lengt h (m= 423.00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nmi hr)= 52.60 62. 02
over (mn) 10. 00 20. 00
Storage Coeff. (min)= 8.10 (ii) 18.96 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .13 .06
*TOTALS*
PEAK FLOW (cms) = 1.01 .29 1.302 (iii)
TI ME TO PEAK (hrs)= 12. 00 12. 00 12. 000
RUNOFF VOLUME (m = 121.25 86.78 111.598
TOTAL RAINFALL  (nm) = 123.25 123.25 123. 247
RUNOFF CCEFFI CI ENT = .98 .70 . 905

(i) CON PROCEDURE SELECTED FOR PERVI QUS LCSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL

THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DCES NOT | NCLUDE BASEFLOW I F ANY.

| ROUTE RESERVOR |
| IN>01:(102A ) |
| OUT<02: ( Pond- 1)

Requested routing time step = 5.0 min.

OUTLFOW STORAGE TABLE

--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cns) (ha.m) | (cns) (ha.m)
. 000 .O0000E+00 | .490 .4600E+00
.128 . 2050E+00 | .000 .0000E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
I NFLOW >01: (102A ) 9. 60 1. 302 12. 000 111.598
QUTFLOW.02: (Pond-1) 9. 60 . 490 12. 417 111. 597
PEAK FLOW REDUCTION [Qout/Qn] (%=  37.616
TIME SH FT OF PEAK FLOW (mn)= 25.00

MAXI MM STORAGE ~ USED (ha. m)=.4598E+00

KRR KRR KRRk KKKk KKKk kKK KKk kKK kKK KKk kK kKK KKk Kk kKK KKk kKK kK KKk KKk kK kK Kk kK K Kk
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*# Watercourse 10 - Catchnent 103C (Pond 10- 3)
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| CALI B STANDHYD |  Area (ha) = 9.30
| 01:103C DT= 5.00 | Total Imp(%9= 80.00 Dir. Conn. (%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha)= 7.44 1.86
Dep. Storage (mm) = 2.00 5.00
Aver age Sl ope (= .70 .70
Length (m= 478. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nm hr)= 52. 60 62. 02
over (mn) 10. 00 20. 00
Storage Coeff. (min)= 9.40 (ii) 21.11 (ii)
Unit Hyd. Tpeak (min)= 10. 00 20. 00
Unit Hyd. peak (cns)= .12 .05
*TOTALS*
PEAK FLOW (cns) = .98 .28 1.253 (iii)
TIME TO PEAK (hrs)= 12.00 12.08 12. 000
RUNOFF VOLUME (mm = 121.25 86.78 111. 597
TOTAL RAINFALL  (nmm) = 123. 25 123. 25 123. 247
RUNOFF COEFFI CI ENT = .98 .70 . 905
(i) CON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
C\N* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
002: 0024 - - - - - mm s m e e e e oo
| ROUTE RESERVOR | Requested routing time step = 5.0 min.
| IN>01:(103C ) |
| QUT<02: (Pond- 1) | ========= QUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cns) (ha.m) | (cns) (ha. m)
.000 .O0O000E+00 | .489 . 4360E+00
.127 . 1950E+00 | .000 .0000E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cms) (hrs)
I NFLOW >01: (103C ) 9. 30 1. 253 12. 000 111. 597
QUTFLOWL02: ( Pond-1) 9.30 . 488 12. 417 111. 597

PEAK FLOW REDUCTION [Qout/Q@n] (%= 38.968
TIME SHIFT OF PEAK FLOW in)=  25.00

m n)
MAXI MUM  STORAGE  USED (ha. m)=.4357E+00
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*# \Watercourse 7 - Catchment 720AA (Pond 7-2-1)
R I I I I I T O T TS
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| CALIB STANDHYD |
| 01:720AA DT= 5.00 |

Area
Tot al

10. 30
80. 00 Dir.

(ha)=

Imp(9%9 = Conn. (%= 72.00



| MPERVI OUS PERVI OUS (i)

Surface Area (ha) = 8.24 2.06
Dep. Storage (mm) = 2.00 5.00
Aver age Sl ope (%= . 80 . 80
Length (m= 340. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (mihr)= 52.60 62. 02

over (mn) 5.00 20. 00
Storage Coeff. (min)= 7.36 (ii) 18.61 (ii)
Unit Hyd. Tpeak (min)= 5.00 20. 00
Unit Hyd. peak (cns)= .17 .06

* TOTALS*
PEAK FLOW (cms) = 1.08 .31 1.398 (iii)
TI ME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUVE (mm) = 121. 25 86. 78 111. 597
TOTAL RAI NFALL (mm) = 123. 25 123. 25 123. 247
RUNOFF COEFFICIENT = .98 .70 . 905
(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOWDOES NOT | NCLUDE BASEFLOW | F ANY.
001:0026- - - - - - - - - - - m e e oo
| ROUTE RESERVO R | Requested routing time step = 5.0 nmin.

| IN>01: (720AA ) |
| QUT<02: ( Pond-7)

QUTLFOW STORAGE TABLE
QUTFLOW STORAGE | OQUTFLOW STORAGE

(cns) (ha.m) | (cns) (ha.m)
.000 .OOO0E+00 | .182 . 2370E+00
.027 .1660E+00 | . 707 .4890E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cms) (hrs)
I NFLOW >01: (720AA ) 10. 30 1.398 12. 000 111. 597
QUTFLOMO02: (Pond-7) 10. 30 . 706 12. 250 111. 597
PEAK FLOW REDUCTION [Qout/Qn] (%=  50.496
TIME SH FT OF PEAK FLOW (mn)= 15. 00

MAXI MUM  STORAGE ~ USED (ha. m)=. 4894E+00

ko
* oKk KAk

*# Watercourse 7 - Catchnent 720AB (Pond 7-2-2)
ko
* oKk KAk

| CALI B STANDHYD | Area (ha) = 4.80
| 01:720B DT= 5.00 | Total Inp(%= 80.00 Dir. Conn. (%= 72.00
| MPERVI OUS PERVI OUS (i)
Surface Area (ha) = 3.84 .96
Dep. Storage (mm) = 2.00 5.00
Aver age Sl ope (%= . 80 . 80
Length (m= 170. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f.Inten. (mihr)= 52. 60 62. 48
over (mn) 5.00 15. 00
Storage Coeff. (min)= 4.86 (ii) 16.07 (ii)
Unit Hyd. Tpeak (min)= 5.00 15. 00
Unit Hyd. peak (cns)= .22 .07
* TOTALS*
PEAK FLOW (cms) = .50 .15 .659 (iii)
TI ME TO PEAK (hrs)= 12.00 12.00 12. 000
RUNOFF VOLUVE (mm) = 121. 25 86. 78 111. 597
TOTAL RAINFALL  (nm) = 123.25 123.25 123. 247
RUNOFF COEFFICIENT = 98 70 . 905

*** WARNING Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.

| ROUTE RESERVOR |
| IN>01:(720B ) |
| QUT<02: ( Pond- 7) |

Requested routing time step = 5.0 min.

QUTLFOW STORAGE TABLE
QUTFLOW STORAGE | OUTFLOW STORAGE

(cns) (ha.m) | (cns) (ha.m)

. 000 .0O000E+00 | .085 .1110E+00

.013 .7800E-01 | .329 . 2340E+00

ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)

I NFLOW >01: (720B ) 4.80 . 659 12. 000 111. 597

QUTFLOWL02: ( Pond-7) 4.80 . 328 12. 167 111.597

= 49.748
= 10. 00
=. 2336E+00

PEAK FLOW REDUCTI ON [ Qout/ @ n] (%
TIME SH FT OF PEAK FLOW (min)
MAXI MUM STORAGE ~ USED (ha.m)

KRR KRR KRR KKk KKKk KKKk Kk KKk Kk kKK KKk Kk kK KKKk KKk Kk kKK KKKk KKk KKk Kk KKk Kk kK Kk kK
FR—

*# Watercourse 7 - Catchnent 721AA (Pond 7-2-3)

KRR KRR KRk KKKk KKk KKKk kK Kk kK Kk kKK Kk kKK kK kKK kK kK KKKk kKK kKKK kKK Kk Kk Kk Kk kK Kk

*ok ook ok kK

| CALI B STANDHYD | Area (ha)= 4.30
| 01:721AA DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 3.44 . 86
Dep. Storage (mm = 2.00 5.00
Aver age Sl ope (%= .30 .30
Length (m= 213. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nm hr)= 52. 60 61.52
over (mn) 5.00 25.00
Storage Coeff. (min)= 7.46 (ii) 22.61 (ii)
Unit Hyd. Tpeak (min)= 5. 00 25.00
Unit Hyd. peak (cns)= .17 .05
*TOTALS*
PEAK FLOW (cns) = .45 .12 .574 (iii)
TIME TO PEAK (hrs)= 12. 00 12.08 12. 000
RUNOFF VOLUME (mm) = 121. 25 86.78 111. 597
TOTAL RAINFALL  (mm) = 123. 25 123. 25 123. 247
RUNOFF COEFFI Cl ENT = .98 .70 . 905
(i) ON PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.
002: 0030 - - - === = s mm e m e e oo
| ROUTE RESERVOR | Requested routing time step = 5.0 min.
| IN>01: (721AA ) |
| QUT<02: (Pond-7) | ========= QUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW STORAGE | OUTFLOW STORAGE
(cmns) (ha.m) | (cmns) (ha.m)
.000 .0O000E+00 | .073 . 9900E- 01
.011 .6900E-01 | .281 . 2040E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
I NFLOW >01: (721AA) 4.30 .574 12. 000 111. 597
QUTFLOWL02: ( Pond-7) 4.30 . 281 12. 250 111. 596

48. 864

PEAK FLOW REDUCTI ON [ Qout/ Qi n] (% =
TIME SH FT OF PEAK FLOW (miny=  15.00
MAXI MUM STORAGE ~ USED (ha. m ) =. 2039E+00

B T T
Fn—_—

*# \Watercourse 7 - Catchment 721AB (Pond 7-2-4)
R I I I T O T TS

Kok k ok kK

| CALI B STANDHYD | Area (ha)= 2.40
| 01:721AB DT= 5.00 | Total Inp(%= 80.00 Dir. Conn.(%= 72.00
| MPERVI QUS PERVI QUS (i)
Surface Area (ha) = 1.92 .48
Dep. Storage (mm) = 2.00 5. 00
Aver age Sl ope (9= .30 .30
Lengt h (m= 149. 00 40. 00
Manni ngs n = . 013 . 250
Max. ef f. Inten. (nm hr)= 52. 60 62. 02
over (mn) 5.00 20. 00
Storage Coeff. (min)= 6.02 (ii) 21.12 (ii)
Unit Hyd. Tpeak (min)= 5.00 20. 00
Unit Hyd. peak (cns)= .19 .05
*TOTALS*
PEAK FLOW (cns) = .25 .07 .324 (iii)
TIME TO PEAK (hrs)= 12. 00 12.08 12. 000
RUNOFF VOLUME (mm) = 121. 25 86.78 111. 597
TOTAL RAI NFALL (mm) = 123.25 123.25 123. 247
RUNOFF COEFFI Cl ENT = .98 .70 . 905

(i) CN PROCEDURE SELECTED FOR PERVI QUS LOSSES:
CN* = 80.0 la = Dep. Storage (Above)
(ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
THAN THE STORAGE COEFFI Cl ENT.
(iii) PEAK FLOW DOES NOT | NCLUDE BASEFLOW | F ANY.



| ROUTE RESERVO R | Requested routing time step = 5.0 min.
| IN>01: (721AB ) |
| QUT<02: (Pond- G | ========= QUTLFOW STORAGE TABLE =========
--------------------- QUTFLOW  STORAGE | OUTFLOW  STORAGE
(cns) (ha.m) | (cns) (ha.m)
.000 .O0000E+00 | .041 .5600E-01
. 006 .3900E-01 | . 157 . 1160E+00
ROUTI NG RESULTS AREA QPEAK TPEAK R V.
-------------------- (ha) (cns) (hrs)
| NFLOW >01: (721AB ) 2.40 . 324 12. 000 111. 597
QUTFLOW02: (Pond- G 2.40 . 157 12.167 111.595
PEAK FLOW REDUCTION [Qout/Qn] (%=  48.396
TIME SHI FT OF PEAK FLOW (min)= 10. 00
MAXI MUM  STORAGE USED (ha. m)=.1160E+00
(010N RO K R L L LR T
FI NI SH

Kok kkkkk ok kk ko k ok k ok ko k ok kk ok ko k ok k ok ko k ok k ok ko k ok k ok ok ko k ok k ok ko k ok kkk ko kkkkkk ok kk ok

Kok ok kKK

WARNI NGS / ERRORS / NOTES
001: 0018 ROUTE RESERVO R
*** WARNI NG STORAGE- Q val ues were extrapol ated.
I ncrease curve or use overflow option.
001: 0027 CALI B STANDHYD
*** WARNING Storage Coefficient is smaller than DT!
Use a smaller DT or a larger area.
Si mul ati on ended on 2011-03- 04 at 15:42:55
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APPENDIX B

OPERATION, MAINTENANCE AND MONITORING CONSIDERATIONS
FOR LID SOURCE CONTROLSAND ASSOCIATED LANDSCAPING
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Adequate maintenance is essential to ensure the long-term achievement of stormwater
management performance targets.

The following section sets out management and maintenance recommendations that are specific
to the landscape components of stormwater management facilities. These guidelines are of
particular important due to the shift away from conventiona end-of-pipe stormwater
management strategy to decentralized, landscape-based Low Impact Development Techniques.
The inclusion of large quantities of plant material as functional components of the stormwater
management facilities requires that special care be given to operation and maintenance before
and after the City of Hamilton assumes them.

Management options

In genera there are three maintenance approaches for on-site source controls (LIDs). They
include:

Approach 1. Private Owner Maintenance — private property owners are responsible for
performing ongoing on-site stormwater facility maintenance with municipal guidance and
oversight.

Approach 2: Municipal Maintenance — the municipality is responsible for performing
ongoing on-site stormwater facility maintenance.

Approach 2: Hybrid — a combination of Approach 1 and 2

Table B.1 summarizes the requirements/ steps associated with each approach and the advantages
and disadvantages to each.
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TableB.1 Summary of possible maintenance approachesfor on-site Source Controls

Maintenance Typica Requirements /Steps Advantages and
Approach Disadvantages
1. Private 1. Develop/ adopt program Reduced costs to the
Owner documents municipality
Maintenance 2. Mandatory maintenance plan for
site plan approva Municipality required to
3. Develop homeowner outreach undertake steps 3-6
program and materials
4. Develop Inspection Procedures | Policy and By-law revision
5. Establish tracking system required. See previous
6. Compliance enforcement sections
procedures
2. Municipal 1. Collect adetailed inventory of High costs, extensive staffing
Maintenance al on-site controls requirements and
2. Establish maintenance policies | administrative burden
3. Mandatory easement
requirement for site plan Avoidance of enforcement
approval (new development) issues, and increased control
4. Traininspectorsand approvals | over maintenance frequency
staff
5. Develop tracking system
6. Perform and document
maintenance activities
3. Hybrid Provides maximum flexibility

Combination of Approaches 1
and 2

Ability to shift ‘some’
(typicaly more frequent)
maintenance to the landowner.

(CWP, 2008)

In developing the recommendations to guide the maintenance of the landscape components of
stormwater management facilities, it must be recognized that the landscape is a living system
that evolves in response to the environment and natural successional processes. Consequently,
the maintenance program must be implemented with an understanding of the long-term evolution
of the landscape and with aview to the desired state of the landscape in the future.

The following are the objectives that served as the basis for developing the landscape

mai ntenance program:

- promote the succession of naturally occurring species and associations;

= support the process of natural succession;

= manage for the control of non-native invasive or undesirable species;

= manage to ensure public safety with respect to preservation of sightlines, removal of
hazards and control of noxious species; and
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- ensure that the primary stormwater management function of the facility is achieved.
M aintenance Requirements and Recommendations

The landscape maintenance program is required to beinitiated by the proponent upon completion
of construction of the stormwater management facility until the expiration of the warranty
period.
Landscape Maintenance Program
The developer or hig’her agent is required to maintain the stormwater management
facility until the time of assumption by the City of Hamilton.

The following describes the recommended maintenance program required to be implemented
until the facility is assumed by the municipality of Hamilton :
A. Routine Inspection
After every major storm event to ensure stability and function of the facility
(approximately 4 times annually)
B. Litter Removal
Remove al litter from the site on a monthly basis during the period from March to
December.
C. Vegetation Communities
Tree and Shrub Maintenance
i Adjust stakes and guys to prevent girdling.
ii. Ensure rodent protection remains in contact with the ground.
iii. Prune out any dead or damaged limbs.

V. Water trees as required to maintain health in consideration of
meteorological, soil and site conditions as well as species requirements.

V. Top of mulch to ensure soil moisture is maintained

Seeded Area Maintenance

i. Monitor after initial seeding to ensure that adequate cover density has been
achieved.

ii. Overseed asrequired to eliminate bare patches.

ili. Repair and reseed any rills or gullies that may form during the grow-in period.

iv. Remove weeds that may have become established during the germination and
grow-in periods.

v. Monitor to ensure that established species correspond with specified seed mix
species composition. Overseed as required to achieve specified composition and
distribution.

vi. For areas designed to be maintained, mow to maintain a height of 60-75mm.

vii. Irrigate seeded areas as required to ensure germination and establishment.

Shrubs and Shrub Bed Maintenance

i. Prune out dead or damaged branches.

ii. Remove weeds from mulched beds.

iii. Water shrubs as required to ensure healthy growth in consideration of soil,
meteorol ogical and site conditions as well as species requirements.
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D. Other L andscape Components
i. Rock works and natural stone flow control structures and spillways:
a. Overseed as required ensuring that adequate vegetation cover is established in
the voids between the stone.
b. Adjust gradesif required to achieve specified water levels.
ii. Fences, Signage and Furnishings
a. Inspect and repair as required. Repair activities are to include the following as
necessary:
- removal of graffiti;
- touch up painting;
- replacement or tightening of loose hardware; and
- ensuring al elements are securely anchored.

The Maintenance Program should include inspections of the stormwater management facility site
on aroutine basis to monitor the health of the plant community and the rate of establishment of
seed as well as to determine the amount of weed establishment to implement maintenance
actions.

Assumption of SWMF L andscaping

After verification and recommendation for assumption of stormwater management structural
components and functional performance by the Public Works Department, the assumption of the
stormwater management landscape components may proceed. To initiate the landscape
assumption process, the project landscape architect will issue a completion notification
certificate to the municipality. Upon receipt, a site inspection will be conducted by the
Municipality to verify that the landscaping has been installed in conformity with the approved
site and landscape plans. Any deficiencies found will be recorded in the municipaity’s
inspection report and forwarded to the project landscape architect. Upon notification from same
that the deficiencies have been rectified, the municipality will conduct a final inspection, notify
the finance department that the project is complete and assume responsibility for the routine
maintenance of the facility. Final landscaping inspections may only be scheduled between June 1
and September 30 to ensure that vegetation can be inspected when it is in leaf. The following
conditions must be met prior to City assumption:

Trees

a. All trees must be in ahealthy growing condition based upon the following:

— well-developed, full crown;

— no evidence of disease or stress including defoliation, loss of limbs, discolouration,
spotting or perforation of leaves or bark damage; and

— no evidence of frost cracking or structural damage to the trunk.

Limbs pruned as required for form or to remove any dead limbs.

All trees stakes and guys removed.

Mulch (where required) in place to the specified depth.

Rodent guards are installed on all trees as necessary.

©Poo o
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Shrubs
a. Shrubsare in ahealthy growing condition.
b. Mulch (where required) in place to the specified depth.
c. Shrubs are pruned as required to remove any dead branches.

Perennials & Aquatics
a. Exhibit satisfactory growth and root devel opment.
b. Mulch (if required) in place to the specified depth.

Seeded Areas
a.  All seeded areas must exhibit continuous cover.
b. Seeded areas must be comprised predominantly of the species specified.
c. Freefrom noxious weeds as specified in Municipality’s By-laws.

Trails& Maintenance Access Routes
a. Trailsand maintenance access routes must be free draining and free of ruts and rills.
b. Trails and maintenance access routes must be compacted in accordance with the
specifications.

Downstream Recelving Water cour se Erosion Mitigation Contingency Plan
a. Components of the plan implemented as required to mitigate erosion and ensure the
stability of the downstream watercourse within the zone of influence.
Structures & Amenities
a. Signs, structures and other components of the landscape of the stormwater management
facility must be in good condition and anchored in accordance with the specifications.
b. All maintenance information or operation manuals must be submitted to the municipality
of Caledon.

L andscape Monitoring Program

With respect to the landscape components of stormwater management facilities, the monitoring
program is focused on gauging the sustainability, performance and evolution of the vegetation
community to identify remedial maintenance activities that may be required. A description of the
recommended monitoring program is provided in the following section.
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Table B.2: Vegetation Community Monitoring Program
Vegetation Community Description Frequency
Visual inspection to identify I_3|ann_ua||y:
Treesand Shrubs dieback, stress or presence of |- Spring - after leaf out
iconcn, P ii.  Fall - after leaf drop
isease.
. . . : Annually:
. , Visual inspection to confirm o
Aquatic Vegetation desired species composition. i. Midsummer
Biannually:
Visual inspection to confirm i. Spring - after leaf out
Groundcover adequate ii. Fall - after leaf drop
. . . . . Biannually:
. Visual inspection to identify o
:Dr: \(/eze;nvc; of Noxious Weeds/ undesirable species and I ]IC\{/jllllldsummer and early
requirements for control
Table B.3: Landscape Elements Monitoring Program
L andscape Element Description Frequency
Biannually:
Riverstone Weirsand Visual inspection to identify i. Spring
Spillways displacement or erosion. ii. Fall
Biannually:
. Visual inspection to identify i. Spring
Fieldstone Revetments displacement or erosion. ii. Fall
Biannually:
Trailsand Maintenance Visual inspection to identify i. Spring
Access erosion. Routes ii. Fall

The above monitoring program should aso include the compilation of a photographic inventory
of the site. Photographs should be taken twice yearly corresponding with the spring and fall
monitoring sessions. Each photograph should be annotated with a description of the subject
matter. The photo inventory package should be bound with a key map and CD of the digital
photographs. This documentation should form part of the monitoring report for the site that will
be submitted to the Municipality as a condition of assumption of the facility.
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Operation and Maintenance requirementsfor LD techniques

The purpose of this section is to outline the maintenance requirements for the various LID
techniques.

Maintenance requirements for most LID technologies have little difference from most turf,
landscaped, or natural areas and do not typically require new or specialized equipment (EPA,
2007). However, LID techniques are green ‘infrastructure’ and do therefore provide a necessary
function in communities. The relative importance of this function requires that maintenance
personnel and inspectors are well versed in the design, intended function and maintenance
requirements of each system. Just as contractor education is critica to ensure proper post-
construction function, the education and training of the individuals servicing LID facilities is
vital to their long continued operation. Table B.4 provides a summary of the maintenance
requirements for the various LI1D measures.
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Table B.4: Maintenance Requirementsfor Various LD Measures

LID Technique

M aintenance Requir ements

Notes:

Semi- annual inspection
gutters, downspouts and screens

Vary according to use
Irrigation use has low maintenance

Rain Water . ) )
Harvesting patch mosqwto screens _ Indoor use has h|gh_er maintenance
clean first flush system Winter use may increase maintenance
replace damaged components requirements due to freezing
Regular Maintenance
Irrigation (establishment only) Maintenance is greatest in first 2 yrs of
Green Roofs Leak detection operation
Ongoing Maintenance (2x/yr)
Weeding / Debris removal
Downspout No greater than other lawns or landscaped area Area should be protected from compaction
Disconnection
Regular Maintenance ensure that the stonefill islevel to the ground
Soakaway Pits Clean debris and litter surface and that the filter fabric has not
Annual inspection of stone drainage area become clogged.
Post Installation (1% 6 months) Legally binding agreements required for
- Inspection after each storm >10mm or min. of | facilities on private property
twice
Irrigate until established (weekly for 1% yr and | Lost plants should be re-planted to maintain
bi-weekly for 2™ year; as needed based on desired plant density
rainfall)
Bioretention Annual Core aerating or deep tilling may be required
- Inspect each spring and events >60mm to aleviate clogging due to fines accumulation
- Replace mulch as required - )
Regular Add!t|ona| trash_ and _d(_eb.rlls removal may be
. Integration into existing landscape require dge to high visibility (Special
mai ntenance program (additional training Bioretention areas)
required)
Sail No greater than other lawns or landscaped area Area should be protected from compaction
Amendments
Irrigate — 1% 2 years
Mowing operations should avoid compaction | Grass height of 150mm
Filter Strips Wheneve_r posgi ble
Remove invasive plants
Mulch in spring to maintain organic matter
content where subject to road salts
Bi- annually Heavy vehicles can compact debrisinto voids
Surface sweeping and/or Vacuumin
E;r/'::]?gte Annual S ’ anw removal plows should be raised 25mm,
Spring inspections to ensure continued avoid aggregate use
infiltration performance
Municipal maintenance programs standards are well Mowing operations should avoid compaction
Grass Channels | established. whenever possible.
Grass height of 150mm
Concerns revolve around maintenance of vegetation
Dry Swales Post Installation (1% 6 months)

Inspection after each storm >10mm or min of
twice
Annual inspection of drainage feature

(Source: TRCA, 2010)
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE
EAST ‘A’ AND SCUBE EAST ‘B’ PARCELS

1.0 Introduction

Stantec was retained by the City of Hamilton in 2012 to conduct avian Species at Risk (SAR)
surveys and Breeding Bird Surveys within the Fruitland-Winona Secondary Plan Area (hereafter
SPA) and the Scube Central, Scube East ‘A’ and Scube East ‘B’ parcels (hereafter Scube
Parcels). The SPA and Scube Parcels are located in the east portion of the City of Hamilton and
are generally bounded to the north by the Queen Elizabeth Way, to the west by Fruitland Road,
to the south by Highway 8 and to the east by Fifty Road. A portion of the Scube East Parcel B
extends easterly from Fifty Road approximately 1 kilometre so as to contain the channel of 50
Creek and additional lands east of the channel. The location of these parcels is shown in
Figure 1.

SAR surveys were conducted for Bobolink (Dolichonyx oryzivorus), Eastern Meadowlark
(Sturnella magna), Barn Swallow (Hirundo rustica) and Chimney Swift (Chaetura pelagica) as
these species were considered to potentially occur and breed in the SPA and Scube Parcels
(Karine Beriault, MNR Guelph District SAR Biologist). Each of these provincially threatened
species typically nest and forage in human-altered habitats throughout much of eastern North
America, including areas with a mix of rural and urban land use such as occur within the SPA
and Scube Parcels. The Bobolink, Eastern Meadowlark and Barn Swallow typically nest and
forage in agricultural habitats while Chimney Swift nests and forages over urban areas.

The purpose of these surveys was to determine whether particular avian SAR occur within the
SPA and Scube Parcels and, to identify locations where avian SAR occur. Based on our
findings, we were to make recommendations regarding areas, if any, which should be preserved
for these avian SAR. General Breeding Bird Surveys were also conducted to identify breeding
bird species within the SPA and Scube Parcels, whether SAR or non-SAR species. Findings of
these surveys will be used to guide land use planning as part of the Fruitland-Winona
Secondary Plan. Work performed was based on the Scope of Work provided by the City of
Hamilton on April 3, 2012 and June 25", 2012.

This report includes:

¢ Findings of avian SAR Surveys

e Maps of avian SAR Locations

e An evaluation of the habitat types in the study area in terms of their potential use by the
following SAR: Bobolink, Eastern Meadowlark, Barn Swallow, and Chimney Swift;

e Recommendations regarding any potential areas for preservation of avian SAR habitat;

¢ Findings of Breeding Bird Surveys; and

e Field data sheets.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE
EAST ‘A’ AND SCUBE EAST ‘B’ PARCELS

2.0 Current Land Use

The SPA and Scube Parcels have historically been rural areas where farming was the dominant
land use. In the SPA, wheat is still farmed to the west of Jones Road and remnant fruit trees
and vineyards are occasionally present throughout the remainder of the SPA. In the Scube
Parcels, farming still occurs on the east side of Lewis Road.

An examination of aerial imagery reveals that buildings within the SPA and Scube Central
Parcel are common and highly concentrated along roadways; fallow land and limited active
agricultural land lies in the interiors of parcels. The majority of buildings present are residences,
but business and municipal buildings also occur. In the Scube East ‘A’ and Scube East ‘B’
parcels, fallow land occupies almost all of the parcels and buildings are only rarely present
along roadways.

In addition to widespread fallow land, the SPA and Scube Parcels include small woodlands,
shrub thickets and wetlands. All forms of natural habitat within the SPA and Scube Parcels are
small in area, fragmented and in pioneering or early stages of vegetation succession.

3.0 Methods

SAR Surveys for Chimney Swift, Barn Swallow, Eastern Meadowlark and Bobolink were carried
out in the SPA and Scube Parcels using protocols recommended by the MNR and Bird Studies
Canada when these had been developed; and, protocols of the Ontario Breeding Bird Atlas
(OBBA) when specialized protocols do not exist.

Surveys for non-SAR birds were carried out in the SPA and Scube Parcels using protocols of
the OBBA.

Survey methods for both SAR and non-SAR birds are described below.
3.1 CHIMNEY SWIFT

Chimney Swift is known to depend almost entirely on chimneys for nesting and roosting within
southern Ontario. Therefore, assessment for this species focused on examining the suitability of
chimneys for nesting and roosting using the Chimney Swift Monitoring Protocol (Bird Studies
Canada, 2009) as well as making Chimney Swift observations.

The Chimney Swift Monitoring Protocol assesses the suitability of chimneys for Chimney Swift
roosting/nesting based on their physical dimensions and the presence/absence of features
which prevent Chimney Swifts from entering and leaving chimneys such as animal guards,
spark protectors, terra cotta liners and metal liners. As buildings with potentially suitable
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chimneys were found within the Study Area only along the existing roadways, surveys consisted
of stopping at 200 m intervals along all roadways where buildings occurred and determining the
suitability of chimneys at these locations for Chimney Swift nesting and roosting. At each survey
location, chimneys were observed for 15 minutes to allow opportunity to detect any Chimney
Swifts using the chimney. Surveys for Chimney Swift were conducted throughout daylight hours
as this species remains active throughout the day.

Using the 200 m intervals, and given the length of roadways present, 27 locations were
surveyed within the SPA and 13 locations were surveyed within the Scube parcels. The lower
number of locations within the Scube parcels is due to the lack of buildings in Scube East ‘A’
and Scube East ‘B’ parcels. Locations where chimneys were assessed for their suitability for
Chimney Swift nesting are shown In Figure 2.

Chimney Swift surveys were conducted within the SPA on May 17" and 31%, 2012. Additional
observations within the SPA were made June 25", 2012 at two locations where Chimney Swift
were encountered on May 31%. Surveys within the Scube Parcels occurred on June 26", July 4"
and July 12", 2012.

In addition to the dedicated Chimney Swift survey, any Chimney Swifts encountered in all other
surveys conducted including SAR Surveys for Barn Swallow, Bobolink and Eastern Meadowlark
and surveys for non-SAR birds were also recorded.

3.2 BARN SWALLOW

No MNR-sanctioned survey method for Barn Swallows exists. Recognizing that it is standard
practice in avian surveys to identify and record all species of birds heard or seen, it was decided
to assess Barn Swallows simultaneously with other species during standard OBBA point counts.
These point counts are of five minute duration and are conducted during early morning hours

(5 AM to 10 AM) when bird activity is at a maximum.

Point count locations were chosen before fieldwork commenced through consideration of habitat
as characterized by Aquafor Beech (2012). Locations were chosen to provide the best possible
access to all habitats found within the study area. Selection of point count locations had to
accommaodate limited property access within the SPA and restriction to road ROWSs within the
Scube Parcels. The survey locations selected for Barn Swallows were considered to adequately
cover available habitat since Barn Swallows are aerial foragers and are highly mobile and easily
detectable. To increase the probability of detection, monitoring occurred 3 times spaced through
the nesting season.

Seventeen point count locations were chosen within both the SPA and Scube Parcels

(Figure 3). Point counts within the SPA included locations both on and off roadways. Point
counts within the Scube Parcels were limited to road ROWSs. Surveys at the point count
locations took place on June 11"/12™, June 25™ and July 10" 2012 within the SPA and on June
26", July 4™ and July 12™, 2012 within the Scube Parcels.
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Barn Swallow nests were searched for under bridges spanning watercourses within the SPA
and Scube Parcels because Barn Swallows often nest on the exposed beams of older bridges
(Cadman et al. 2007). Aerial imagery and background documents identify that small
watercourses cross under several roadways within the SPA and Scube Parcels including
Barton, Highway 8, Fruitland Road and Glover Road in the SPA and the South Service Road in
the Scube Parcels. Searches for Barn Swallow nests occurred at all locations where roads
crossed watercourses.

Surveys for Barn Swallow nests took place at 7 watercourse locations within the SPA (Figure 3).
These surveys took place on June 11"/12", June 25" and July 10™ 2012 within the SPA.
Surveys for Barn Swallow nests took place at 2 watercourse locations within the Scube Parcels
(Figure 3). Surveys within the Scube Parcels occurred on June 26", July 4™ and July 12", 2012.
Surveys for Barn Swallow nests took place throughout the day as any nests present would be
visible at any time of the day.

Any incidental observations of Barn Swallows made during Chimney Swift, Bobolink and
Eastern Meadowlark surveys were also recorded.

3.3 EASTERN MEADOWLARK

Surveys for Eastern Meadowlark used 10 minute point counts in areas of apparently suitable
habitat as identified through prior studies (Aquafor Beech, 2012) and aerial imagery. The 10
minute period is suggested by the MNR and is probably sufficient given the species frequent
and distinctive vocalizations and conspicuousness in the open habitats it frequents.

Areas of apparently suitable habitat for Eastern Meadowlark consist of forb meadow, fresh —
moist mixed meadow habitats and other open habitats. Point count locations were selected
within the SPA and Scube Parcels before fieldwork commenced, in areas where access had
been granted and habitat appeared suitable. To improve probability of detection, monitoring
occurred 3 times spaced through the nesting season.

Surveys within the SPA took place at 10 locations on June 11"/12™, June 25" and July 10",
2012. An initial reconnaissance of the Scube Parcels for Eastern Meadowlark habitat found
habitat to be limited such that only 1 location of apparently suitable habitat was selected for
surveys. Surveys within the Scube Parcels occurred on June 26", July 4™ and July 12", 2012.
Because access to properties was not obtained for the Scube Parcels, this survey took place
along the roadway adjacent to suitable habitat. Eastern Meadowlark survey locations are shown
on Figure 4.

During general Breeding Bird Surveys and all other surveys, any additional Eastern Meadowlark
sightings were recorded.
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3.4 BOBOLINK

Bobolink was searched for simultaneously with Eastern Meadowlark at the same locations and
dates. Therefore, surveys within the SPA took place at 10 locations on June 11"/12", June 25"
and July 10", 2012 and within the Scube Parcels at 1 location on June 26", July 4™ and July
12" 2012. Bobolink survey locations are shown on Figure 4.

During general Breeding Bird Surveys and all other surveys, any additional Bobolink sightings
were recorded.

3.5 COMMON SPECIES

Surveys of non-SAR birds were conducted within the SPA and Scube Parcels using 5 minute
point counts during which all species of birds heard or seen are identified and recorded. This 5
minute period is the standard recommended in the OBBA (Cadman et al. 2007). Surveys were
conducted during early morning hours (5 AM to 10 AM) when bird activity is at a maximum.

Point count locations were chosen before fieldwork commenced through consideration of habitat
as characterized by Aquafor Beech (2012). Locations were selected to to provide the best
possible access to all habitats found within the study area. Selection of point count locations
had to accommodate limited property access within the SPA and restriction to road ROWs
within the Scube Parcels. This restriction on point count locations likely affected detection of
some species within the Scube Parcels.

To improve probability of detection, monitoring occurred 3 times spaced through the nesting
season. Seventeen point count locations were chosen within both the SPA and Scube Parcels
(Figure 5). Point counts within the SPA included locations both on and off roadways. Point
counts within the Scube Parcels were limited to road ROWSs. Surveys at the point count
locations took place on June 11"/12™, June 25™ and July 10" 2012 within the SPA and on June
26™, July 4™ and July 12", 2012 within the Scube Parcels.

Any avian SAR observed during these surveys were recorded and are mapped and considered
in this report.

4.0 Considerations for Species at Risk

This section presents relevant information on the biology of Chimney Swift, Barn Swallow,
Eastern Meadowlark and Bobolink, evidence that declines have occurred in Ontario’s
populations and factors thought to be involved in their declines.

Evidence of declines is based primarily on the Ontario Breeding Bird Atlas (OBBA) and
Breeding Bird Survey (BBS) as these two projects provide the most comprehensive information
on Ontario’s bird populations. The OBBA was conducted from 1981 to 1985 (Cadman et al.
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1987) and again from 2001 to 2005 (Cadman et al. 2007), with over 121,000 hours and 152,000
hours of observations conducted in the first and second atlases respectively. The BBS has been
conducted annually since 1966 across North America and Ontario and over 300 surveys have
been conducted within Ontario (Sauer et al. 2011).

Factors thought to be involved in declines are those discussed in relevant COSEWIC and
COSSARO reports.

4.1 CHIMNEY SWIFT

Chimney Swift can be thought of as having two components to its habitat: chimneys within
which nesting, roosting and reproduction occur and air masses within which foraging takes
place. Chimney Swift nest sites have been afforded general habitat protection through the ESA
(MNR 2008).

Chimney Swift is an aerial forager of flying insects; a group or guild of bird species that includes
swallows, martins, flycatchers, goatsuckers and others . Aerial foragers have experienced
widespread population declines since about the 1980's and these declines are suspected to be
due, in part, to declining populations of flying insects (McCracken 2008). According to the BBS,
the Canadian Chimney Swift population declined 7.8% annually between 1968 and 2005,
resulting in a cumulative decline of 95% over that 37-year period (COSEWIC 2007). Similarly,
data from the OBBA estimates that the probability of Chimney Swift detection declined by 46%
in Ontario between 1981-1985 and 2001-2005. Data from the United States indicates that the
species is declining there as well (COSEWIC 2007).

Chimney Swifts are believed to have declined only in part due to drops in flying insect
populations. Major losses of nest and roost sites may be a more significant problem. Chimney
Swifts are almost entirely dependent upon chimneys for nesting and roosting. Suitable chimneys
are larger than 28.5 cm in diameter, offer protection against cold weather and include a rough
inner surface of brick, cement, or tile permitting the attachment of nests. . Suitable chimneys
also must be freely accessible to Chimney Swifts (Bird Studies Canada, 2009). In recent
decades, older chimneys have been modified to improve safety by the addition of spark
protectors, animal guards, metal liners and caps. These modifications inadvertently made
chimneys inaccessible to Chimney Swifts (COSSARO, 2009; COSEWIC 2007). As well, since
about 1960, homes have generally been built with chimneys too small for use by Chimney Swift.

As the dramatic reduction in suitable nesting and roosting sites appears to be a principal cause
for declining populations of Chimney Swift, any effort to protect the species would need to focus
on protecting remaining nest and roost sites.

4.2 BARN SWALLOW

Like the Chimney Swift, Barn Swallow habitat can be considered to consist of a nest site and
foraging habitat. Nests are almost always built on human structures that provide a horizontal
nesting surface such as barns, sheds, garages, bridges with exposed beams and road culverts.
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Barns have historically been important breeding sites for Barn Swallow and unlike garages,
shed and other structures where nest sites are more limited, barns typically support larger
colonies of Barn Swallow (COSEWIC 2011a). Barn Swallows forage for flying insects over a
variety of relatively open areas such as pastures, fallow land, and farmland of various
descriptions, wetlands, road rights-of-way, large forest clearings, cottage areas, islands, sand
dunes and lakeshores (COSEWIC 2011a).

Like Chimney Swift, Barn Swallows are aerial foragers and have experienced widespread
population declines both within Ontario and across much of North America (COSSARO 2011a).
The declines in Barn Swallow populations are likely due in part to reductions in flying insect
populations (McCracken 2008). In Canada, long-term BBS data show a statistically significant
decline of 3.6% per year between 1970 and 2009, which corresponds to an overall population
decline of about 76% over the last 40 years (COSEWIC 2011a). In Ontario, the probability of
detection for Barn Swallow declined by 35% between the first and second OBBA (Cadman et al.
2007).

Despite these declines, Barn Swallows remain quite widespread and common in southern
Ontario (Cadman et al. 2007; COSEWIC 2011a). While it may seem contradictory that a species
can be both “at risk” and relatively common and widespread, SAR classification within Ontario
considers population trends and threats to a species as well as its current abundance and
distribution. For Barn Swallow, classification as a provincially threatened species was made
because the population decline is over the threshold level of 30% over the most recent 10-
year period (COSSARO 2011a).

While declining populations of flying insects are likely partly responsible for declines in Barn
Swallow populations, declines in the number of nest sites may also be involved as older-style
wooden farm structures with easy access to nest sites are gradually replaced by modern
buildings that lack easy access to suitable nesting sites (COSEWIC 2011a, COSSARO 2011a).
Other factors responsible for declining populations are the replacement of grassland and
pastures with row crops and urban land uses, use of pesticides, reduction in the fecundity of
Barn Swallows and other factors (COSEWIC, 2011a).

4.3 EASTERN MEADOWLARK

The Eastern Meadowlark is most common in native grasslands, pastures and savannahs. It also
uses other anthropogenic grassland habitats including hayfields, weedy meadows and grassy
airfields. Eastern Meadowlarks occasionally nest in row crop fields such as corn and soybean,
but these crops are considered low-quality habitat. Large tracts of grasslands are preferred over
smaller fragments: the Significant Wildlife Habitat Technical Guide (MNR, 2000) states that 10
ha of suitable habitat are necessary for Eastern Meadowlark breeding. Vegetation structure is
also important. Generally, optimal habitat contains moderately tall (25 to 50 cm) grass with
abundant litter cover, a high proportion of grass, moderate to high forb density and low shrub
and tree cover.
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The Eastern Meadowlark is one of a number of grassland species which have shown
widespread population declines (McCracken 2005). The Eastern Meadowlark has shown
significant declines in Ontario and Canada. Long-term BBS data show a statistically significant
population decline of 3.1% per year in Canada between 1970 and 2009, which corresponds to
an overall decline of 71% over 40 years (Sauer et al. 2011). The OBBA shows a similar decline
with Eastern Meadowlark detected 13% less frequently in Ontario and 16% less frequently in
the Carolinian zone in the second Atlas compared to the first 20 years earlier.

Several factors appear to be involved in the species’ declining populations. Habitat loss appears
to be a primary factor as grasslands and pastures at the edges of urban areas or in marginal
farming areas are abandoned and succeed to forest or shrub-dominated areas. Habitat is also
lost when grasslands and pastures are converted to row crops or urban land uses. Other factors
that may be involved in declining populations include: changes in farming practices, particularly
earlier and more frequent haying that appears to significantly reduce nestling and adult survival;
pesticide use; predation; Brown-headed Cowbird parasitism; climate change; and overgrazing
by livestock (COSEWIC 2011b; COSSARO 2011b).

4.4 BOBOLINK

The Bobolink nests primarily in forage crops (e.g., hayfields and pastures), abandoned fields
dominated by tall grasses and small-grain fields (COSEWIC 2010). In Ontario it was probably
originally rare, but its range expanded with the arrival of Europeans and the conversion of
forests to forage crops. The Bobolink is sensitive to habitat size; the MNR (2000) suggests that
habitat should be at least 50 ha in size to support breeding.

Like Eastern Meadowlark, Bobolink is a grassland species. The Bobolink has significantly
declined in Canada and Ontario. In Canada, long-term BBS data show a significant decline of
5.2% per year between 1968 and 2008, which corresponds to a population loss of 88% over the
last 40 years (COSEWIC 2010). In Ontario, the OBBA showed a statistically significant decline
in the probability of detection of 28% in Ontario and of 10% within the Carolinian zone between
1981-1985 and 2001-2005.

Changing farming practices and habitat loss appear to be the major factors involved in
population declines. Haying is occurring earlier in the summer and frequently occurs before
Bobolinks fledge. When fields with active nests are cut, mortality of young is 94% (COSEWIC
2010). The conversion of hayfields and pastures to row crops has also played a part in
population declines as row crops are rarely used for nesting. Pastures have declined by 35% to
70% between 1981 and 2001 in different regions of Ontario (Cadman et al. 2007). Bobolink
breeding habitat has also been lost as farmland near cities have been converted to urban land
uses, and abandoned farmland has succeeded to forested or shrub-dominated habitat.
Pesticide use on both breeding and wintering grounds, habitat fragmentation, overgrazing by
livestock and climate change are also considered potential contributors to population declines
(COSEWIC 2010; COSSARO 2010).
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5.0 Results

The following reports findings of 2012 surveys for SAR based on all survey types and for non-
SAR based on general Breeding Bird Surveys. All data sheets used to record observations are
provided in Appendix C.

51 CHIMNEY SWIFT

Fruitland-Winona SPA

A significant effort was made to detect Chimney Swift and Chimney Swift accessible chimneys
in the SPA. Surveys of chimneys took place at 27 locations on May 17" and 31, 2012.
Additional opportunity to detect Chimney Swifts occurred while conducting non-SAR bird
surveys. Such surveys took place at 17 locations throughout the SPA on June 11"/12", June
25" and July 10™, 2012. The total time spent searching for Chimney Swift within the SPA was
approximately 30 hours.

Despite this considerable search effort, Chimney Swift was recorded at only 3 locations within
the SPA. Birds observed appeared to be foraging only, flying well above chimneys present,
making no effort to enter chimneys and flying over an extensive area. As Chimney Swifts are
aerial foragers which fly for much of the day and wander widely from nest and roost sites, the
limited observations suggest that the observed swifts nest and roost outside of the SPA but
occasionally forage in the air mass above the SPA. Locations where Chimney Swift was
encountered were in the vicinity of Highway 8 and are shown in Figure 6.

During surveys of chimneys, chimneys at 27 properties were assessed for suitability based on
their dimensions and the presence or absence of safety features such as animal guards, spark
protectors, metal liners, and terra cotta liners. At all chimneys examined, it was observed that
chimneys were unsuitable for nesting or roosting due to various types of modifications to
chimneys which prevent swifts from entering.

Based on the unsuitability of chimneys, the limited number of Chimney Swift sightings and the
behaviour of those swifts observed, Chimney Swifts do not appear to nest or roost within the
SPA.

Scube Parcels

A significant effort was also made to detect Chimney Swift and Chimney Swift accessible
chimneys in the Scube parcels. Surveys of chimneys took place on June 26", July 4" and 12",
2012 using the Chimney Swift Monitoring Protocol at 13 locations. As with the SPA, additional
opportunity to detect Chimney Swifts occurred while conducting non-SAR bird surveys which
took place on June 26", July 4™ and July 12", 2012 at 17 locations. Despite a search effort of
approximately 10 hours during dedicated Chimney Swift surveys and an additional time of

Project No. 160950443 10



Stantec

REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE
EAST ‘A’ AND SCUBE EAST ‘B’ PARCELS

approximately 15 hours during general breeding bird surveys, Chimney Swift was not recorded
within any of the Scube parcels during any component of fieldwork (Figure 6).

Chimneys were assessed for suitability for Chimney Swift nesting and roosting on June 26",
July 4™ and 12", 2012 using the Chimney Swift Monitoring Protocol at 13 locations. No
chimneys were found which appeared suitable for use by Chimney Swift. Only Scube Central
had a significant number of buildings with chimneys, but these chimneys all had modifications
such as animal guards and metal liners which prevent Chimney Swift from entering the
chimney. Chimneys were found to be almost entirely lacking in the Scube East ‘A’ and Scube
East ‘B’ parcels due to buildings being only rarely present.

Based on the lack of Chimney Swift sightings and the unsuitability of chimneys, Chimney Swifts
do not appear to nest or roost within the Scube Parcels.

5.2 BARN SWALLOW
Fruitland-Winona SPA

Barn Swallows are common and widespread within the SPA. They were observed at 17
locations and were encountered on surveys conducted May 17" and 31%, June 11", 12" and
25" and July 10™, 2012. Birds were encountered on general Breeding Bird Surveys, Bobolink
and Eastern Meadowlark surveys and Chimney Swift surveys. Surprisingly, no Barn Swallows
or Barn Swallow nests were encountered at the seven watercourse crossing locations. Overall,
the species was encountered with such frequency that it was one of the most widespread
species in the SPA (Table 1). The locations of observed birds are shown in Figure 7. The
abundance of Barn Swallow within the SPA may seem at odds with its status as a provincially
threatened SAR but its provincial status is based on declining numbers (COSSARO 2011a)
rather than rarity and our results are in accord with results of the second OBBA which showed it
to be present in almost all parts of southern Ontario (Cadman et al. 2007).

Birds were observed to preferentially forage over cultural meadows, abandoned farmland,
agricultural fields and mown lawns. These habitats are all herbaceous-dominated and
consistent with descriptions of foraging habitat provided in COSEWIC (2011a). Field
investigations and aerial photography show such herbaceous-dominated areas to dominate the
majority of the SPA and the ubiquity of this type of habitat likely accounts for the abundance of
the species within the SPA. When observed, Barn Swallows were found in small numbers (<10)
rather than large concentrations.

During fieldwork it was observed that apparently suitable nest sites for Barn Swallow such as
sheds and garages were common within the SPA. While these structures were not counted they
may number several hundred. These apparently suitable structures are for the most part
associated with private residences which are common along all roadways and not within the
interior of land parcels. Field investigations also determined that barns which could support
larger Barn Swallow colonies were not present within the SPA. Therefore it is expected that
sheds, garages and other structures associated with private residences are the most frequently
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used and important structures for Barn Swallow nesting. Observations which would suggest
nesting in these structures such as birds entering/leaving buildings were limited but did occur.
Unlike barns which can support larger colonies (COSEWIC 2011a), individual sheds and
garages within the SPA likely typically support only one or two pairs due to their relatively limited
space.

Barn Swallow nests were specifically searched for at 7 locations where roadways within the
SPA crossed watercourses (Figure 2). This specific effort was made because Barn Swallows
frequently nest on the exposed horizontal beams that support many bridges. Barn Swallow
nests were not observed at any of the 7 watercourse crossings and watercourses were found to
be spanned by box culverts or corrugated steel pipes rather than bridges. The box culverts and
corrugated steel pipes which span watercourses within the SPA do not provide Barn Swallow
nesting opportunities due to the lack of horizontal structures upon which swallows could build
nests, their relatively small height and width (1 to 2 metres) and the presence of vegetation at
the ends of culverts which appears likely to obstruct Barn Swallows from entering.

Scube Parcels

Barn Swallows are common and widespread within the Scube parcels. They were observed at
14 locations within the Scube parcels distributed across all Scube Parcels. Barn Swallows were
observed on surveys conducted June 26", July 4™ and July 12", 2012 both during general
Breeding Bird and dedicated Chimney Swift surveys. The locations of observed birds are shown
in Figure 7 and the relevant data sheets are provided in Appendix B.

Birds observed were foraging over cultural meadows, abandoned farmland and mown lawns.
Field investigations and aerial photography show such areas to dominate the majority of the
Scube Parcels and the ubiquity of this type of habitat likely accounts for the abundance of the
species within the Scube Parcels. When observed, Barn Swallows were found in small numbers
(<10) rather than large concentrations.

Field investigations determined that apparently suitable nest sites such as sheds and garages
were common within the Scube Central parcel and concentrated along existing roadways and
not within the interior of land parcels. Scube East Parcel ‘A’ and Scube East Parcel ‘B’ had very
limited number of garages, sheds and other potential nest sites within them. Field investigations
also determined that barns which often support larger colonies in Ontario were not present
within the Scube parcels.

Watercourse crossings which have the potential to allow Barn Swallow nesting under bridges
were limited to a crossing of a creek along the South Service Road to the east of Fifty Road. No
Barn Swallows or their nests were observed at this watercourse (Appendix B). Field
investigations determined that this watercourse is spanned by a relatively large box culvert
which does not provide nesting opportunities due to the lack of ledges upon which swallows
could build nests, and the presence of vegetation at the ends of culverts which appeared to
obstruct entrance to the culverts.
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5.3 EASTERN MEADOWLARK
Fruitland-Winona SPA

A significant effort was made to detect Eastern Meadowlark in the SPA. Dedicated Eastern
Meadowlark surveys took place at 10 locations with suitable habitat located throughout the SPA
on June 11"/12" June 25" and July 10", 2012. General breeding bird surveys which can also
detect Eastern Meadowlark took place at an additional 7 locations on June 11"/12" June 25"
and July 10", 2012. The total time spent searching for Eastern Meadowlark within the SPA was
approximately 15 hours.

Despite this significant search effort, Eastern Meadowlarks were not observed within the SPA
during surveys dedicated to this species or during other fieldwork (Figure 8). The lack of
observations occurred despite the conspicuous nature of the species and the observers’ prior
experience with the species. When present, the Eastern Meadowlark is easily detected as its
breeding songs and calls are distinctive and its frequent flights above grasslands are
conspicuous. The absence of sightings during our 2012 investigations provides good evidence
that no Eastern Meadowlark breeding occurred this year within the SPA.

Habitat within the SPA appears unsuitable for Eastern Meadowlarks for two reasons. First,
grassland habitats within the SPA are relatively small compared to the 10 ha value cited in the
Significant Wildlife Habitat Technical Guide (MNR, 2000). Second, herbaceous vegetation
appears to be denser, higher and composed of a high frequency of forbs relative to grasses
compared to optimal habitat preferred by Eastern Meadowlarks (Zimmerman 1992; Bollinger
1995). Optimal habitat for Eastern Meadowlark is considered to consist of sparse, short,
patchily-distributed, grass-dominated vegetation. Third, shrubs and tree saplings appear to be
too frequent within abandoned farmland for Eastern Meadowlark. Shrub and tree cover values
of 5% are considered optimal for Eastern Meadowlark habitat (COSEWIC 2011b) but shrub and
tree cover within the SPA appeared to significantly exceed this value. As the shrub and tree
saplings already present will likely increase in density and height, the suitability of the land for
breeding by Eastern Meadowlark will only decrease in the future.

Scube Parcels

Search effort for Eastern Meadowlark within the Scube Parcels was considerable with searches
occurring at 17 locations on June 26™, July 4™ and July 12", 2012. Despite a search effort of
approximately 15 hours within the Scube parcels, Eastern Meadowlarks were detected at only
three locations within the Scube parcels, all in the vicinity of Lewis Road (Figure 8). Birds were
encountered at these sites only on the initial survey (June 26™) and appeared to be absent on
subsequent surveys (July 4™ and 12"™) at the same locations. Due to its frequent vocalizations,
Eastern Meadowlark is a fairly conspicuous species and the lack of sightings on July 4™ and 12"
suggests the species may have abandoned the sites between the first and subsequent surveys.

Habitat within the Scube parcels was compared to optimal Eastern Meadowlark habitat as
described in COSEWIC (2011b) and the Significant Wildlife Habitat Technical Guide (MNR,
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2000). To be suitable for occupancy, grassland habitat must be 10 ha or larger (MNR 2000).
However, within the Scube parcels, hedgerows, shrubs and treed areas are frequent and
appear to fragment grassland habitat into areas less than 10 ha in size. Second, optimal shrub
and tree cover is considered to be 5% for Eastern Meadowlark (COSEWIC 2011b) but shrub
and tree cover within herbaceous-dominated areas appears to exceed this value. Due to
insufficient sizes and excessive woody cover, habitat for Eastern Meadowlark appears to be
marginal within the Scube parcels.

5.4 BOBOLINK

Fruitland-Winona SPA

Despite three surveys conducted specifically to detect Bobolink at 10 point count locations and
an additional three surveys conducted for breeding birds in general at 17 point count locations,
Bobolinks were observed in only one part of the SPA. These sightings occurred between
Fruitland and Jones Roads where a mixed meadow several hectares in size exists (Figure 8).
During the June 11" 2012 survey, 4 male and 1 female Bobolink were observed in a mixed
meadow. Two males appeared agitated by the observer’s presence and the female appeared
paired with one of the males. These observations suggest that at this date, Bobolinks were
attempting to breed within the area. During the second and third surveys conducted June 25™
and July 10th, 2012, no Bobolinks were observed in the same area. Their absence at these later
dates suggests the birds had abandoned the mixed meadow as it is unlikely that birds would
have successfully bred and then dispersed from the area by these dates.

The area Bobolinks were observed within had earlier been identified as a fresh-moist mixed
meadow (Aquafor Beech, 2012). Habitat within this area was compared to optimal Bobolink
habitat as described in COSEWIC (2010) and the Significant Wildlife Habitat Technical Manual
(MNR 2000). Optimal Bobolink habitat has a low frequency of shrub and tree cover within the
dominant herbaceous vegetation (COSEWIC 2010). While conducting fieldwork, it was
observed that the mixed meadow had inclusions of old hedgerows and stands of trees and
shrubs and that the number of new saplings and shrubs was high, making the area unsuitable
as Bobolink habitat. Further evidence of the unsuitability of the area for Bobolink is based on the
area occupied. The Significant Wildlife Habitat Technical Manual states that 50 ha or more of
habitat is required for occupancy by Bobolink. Within the SPA, the area occupied by Bobolink
was estimated by creating a polygon from observation locations and determining the enclosed
area. This area was determined by be 7 ha, far below the 50 ha value cited in the Technical
Manual.

During the July 10", 2012 survey, 2 male and one female/juvenile Bobolinks overflew the area.

Based on their behaviour, these birds appeared to be post-breeding individuals moving through
the area. Fall migration of this species begins in mid-to-late July, with adults and immature birds
forming loose flocks close to the breeding grounds (COSEWIC, 2010).
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Scube Parcels

Despite a search effort of approximately 15 hours which included three surveys for breeding
birds in general at 17 locations and three surveys specifically for Bobolink at one location, no
evidence that Bobolink breed within the Scube parcels was obtained. During surveys conducted
June 26™ and July 4™, Bobolink was not observed at any locations despite the conspicuous
nature of this species with its frequent singing and flights over open grasslands. The absence of
sightings provides good evidence that Bobolinks do not breed within the Scube Parcels.

On the July 12" survey, Bobolink was observed at one location (Figure 8). At this location, three
Bobolinks were observed to overfly the area, moving in an easterly direction without stopping.
Fall migration of this species begins in mid-to-late July, with adults and immature birds forming
loose flocks close to the breeding grounds (COSEWIC, 2010). The three individuals observed
overflying the Scube parcels were judged to be post-breeding birds engaged in this behavior.

As with the SPA, habitat within the Scube parcels was compared to optimal Bobolink habitat as
described in COSEWIC (2010) and the Significant Wildlife Habitat Technical Manual (MNR
2000). Optimal Bobolink habitat has a low frequency of shrub and tree cover within the
dominant herbaceous vegetation (COSEWIC 2010). While conducting fieldwork, it was
observed that no land was being farmed and that fallow land was a mix of herbaceous
meadows, thickets and early succession forest. As with the SPA, herbaceous dominated areas
appeared to include a frequency of shrubs and saplings sufficiently high that these areas would
be unsuitable for Bobolink. As well, no area of herbaceous-dominated vegetation was near in
size to the 50 ha value cited in The Significant Wildlife Habitat Technical Manual (MNR 2000). It
was also noted during fieldwork that some portions of the Scube parcels are being developed
for residences.

Our observations that much of the Scube parcels are succeeding to tree and shrub-dominated
communities or are being developed for residences, coupled with the lack of breeding evidence,
strongly suggests that the Scube parcels lack breeding Bobolink and that the species will
continue to be absent from the area.

5.5 COMMON NIGHTHAWK

Common Nighthawk (Chordeiles minor) has been designated as a species of Special Concern
on the SARO list and when observed is often within urban areas (Cadman et al. 2007). Surveys
for this species were not included within the work plan but one individual was observed during
the Chimney Swift chimney assessment carried out May 31°. The individual observed was flying
about 100 m above the ground in an erratic manner and appeared to be foraging in the way
characteristic of its species. No behavior was observed which would suggest nesting. As a
species of special concern, the Common Nighthawk and its habitat are not protected through
the ESA (2007).
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5.6 COMMON SPECIES

The following section reports findings of 2012 general Breeding Bird Surveys with respect to all
species of breeding birds including SAR. SAR results are discussed in more detail in
Sections 5.1 through 5.5.

Fruitland-Winona SPA

A total of 44 species were encountered within the SPA. These species are listed in Table 1
(Appendix B) from the most frequently encountered to least frequently encountered species. Of
the 44 species encountered, 26 are considered to be common and widespread within Ontario
(S5 rank), 14 are considered uncommon but not rare within Ontario (S4 rank) and 2 species are
not native to Ontario.

Species observed are adaptive to a wide variety of habitat and capable of using small,
fragmented areas of suitable habitat. Examples of such species include American Robin
(Turdus migratorius), Song Sparrow (Melospiza melodia), Northern Cardinal (Cardinalis
cardinalis), American Goldfinch (Carduelis tristis) and Brown-headed Cowbird (Molothrus ater).
Each of these species was encountered at 10 or more locations within the SPA. Due to their
abundance and widespread distributions within Ontario, these species are not considered of
conservation concern. The provincially threatened Barn Swallow was also widespread

(10 locations) and is discussed in Section 5.2.

The least frequent species were 11 species encountered at only 1 location. These species were
Red-tailed Hawk, (Buteo jamaicensis), American Kestrel (Falco sparverius), American
Woodcock (Scolopax minor), Black-billed Cuckoo (Coccyzus erythropthalmus), Downy
Woodpecker (Picoides pubescens), Northern Flicker (Colaptes auratus), Alder Flycatcher
(Empidonax alnorum), Warbling Vireo (Vireo gilvus), White-breasted Nuthatch (Sitta
carolinensis), Brown Thrasher (Toxostoma rufum) and Swamp Sparrow (Melospiza georgiana).
Although these species were only infrequently found within the SPA, they are still relatively
common species within Ontario with wide distributions (S4 and S5 species) and are not of
conservation concern.

Within the SPA, most species encountered have relatively stable populations. Thirty of 44
species encountered did not show any statistically significant change in numbers between the
two OBBAs in the Carolinian zone (Table 1). Relatively stable species include most of the more
widespread species such as Northern Cardinal, Song Sparrow, Gray Catbird and Brown-headed
Cowbird and the Barn Swallow, which was reported as stable in the Carolinian zone, even
though this species was reported as showing statistically significant declines in the province as
a whole based on the OBBA work.

Statistically significant declines over the OBBA periods were reported in 11 of the 44 species
encountered (Table 1). Declining species included four aerial insectivores, five grassland/shrub
species, one wetland and one forest species.
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Declines in aerial insectivores are possibly due to declines in aerial insects, pesticides use both
on breeding grounds and wintering areas, loss of habitat and for Chimney Swift, loss of nesting
and roosting sites (North American Bird Conservation Initiative Canada. 2012; Nebel et al.
2010). Declining aerial insectivores encountered within the SPA were Chimney Swift, Northern
Rough-winged Swallow, Common Nighthawk and Eastern Kingbird.

Grassland and shrub dwelling species have shown widespread declines in much of North
America (North American Bird Conservation Initiative Canada. 2012). The decline in
grassland/shrub species appears to be due to: the loss of habitat as grasslands/shrub habitat is
replaced by urban development near urban areas or reforested on marginal farmland; as
pastures are replaced by row crops and hedgerows are removed; and through increases in
pesticide and herbicide use (North American Bird Conservation Initiative Canada. 2012).
Declining grassland/shrub species detected consisted of Field Sparrow, Bobolink, American
Kestrel, Brown Thrasher and Eastern Kingbird, which is also considered a member of the aerial
insectivores.

The wetland species encountered within the SPA which has shown declines within the
Carolinian zone is the American Woodcock while the forest-dwelling species is the Northern
Flicker.

Three species encountered within the SPA have had statistically significant population
increases within the Carolinian zone; these species are House Finch, Cooper’'s Hawk and
Black-capped Chickadee. The House Finch has shown a large population increase between
1981/85 and 2001/05. During this time period the species colonized southern Ontario after
being introduced in New York state (Cadman et al. 2007). Cooper’'s Hawk has also increased
greatly after adapting to urban landscapes (BirdLife International (2012). The Black-capped
Chickadee population increase is much smaller but still statistically significant. Population
increases are possibly due to an increase in the amount of forest habitat (North American Bird
Conservation Initiative Canada. 2012).

Scube Parcels

A total of 45 species were encountered within the Scube parcels and these are listed in Table 2
(Appendix B) from the most frequently encountered to least frequently encountered species. Of
species encountered, 24 are considered to be common and widespread within Ontario (S5
rank), 18 species are considered uncommon but not rare within Ontario (S4 rank) and 3 species
are not native to Ontario.

As with the SPA, species were adaptive to a wide variety of habitat and capable of using small,
fragmented areas of suitable habitat. The most widespread species were largely the same as
within the SPA: American Robin, Northern Cardinal, Red-winged Blackbird (Agelaius
phoeniceus), American Goldfinch, Song Sparrow and Brown-headed Cowbird were all
encountered at 15 or more locations. These species are not considered of conservation
concern.
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The least frequently encountered species were 7 species encountered at 1 location: American
Kestrel, Downy Woodpecker, Eastern Phoebe (Sayornis phoebe), Purple Martin (Progne subis),
White-breasted Nuthatch (Sitta carolinensis), Indigo Bunting (Passerina cyanea) and Purple
Finch (Carpodacus purpureus).

Barn Swallow, Eastern Meadowlark and Bobolink, all of which are provincially threatened, were
all encountered within the Scube parcels. The Barn Swallow was observed at 14 locations
(Figure 4) while the Eastern Meadowlark and Bobolink were observed at 3 and 1 locations
respectively. These SAR are discussed in Sections 5.2 through 5.5.

The comparison of birds encountered in the Scube parcels and the list of increasing, decreasing
and relatively stable species, based on the two OBBAs, yielded results similar to the SPA area.
Of the 45 species encountered, 27 have shown relatively stable populations within the larger
Carolinian zone between 1981/85 and 2001/05 (Table 2). Relatively stable species again
include most of the species which are widespread in the Scube Parcels such as American
Robin, Red-winged Blackbird, Mourning Dove, Song Sparrow and the Barn Swallow although
this species has shown statistically significant declines in the province as a whole.

Statistically significant (<0.1) declines have occurred in 12 of the 45 species encountered within
the Scube parcels (Table 1). Declining species included three aerial insectivores, six
grassland/shrub species and three forest species. Declining aerial insectivores encountered
within the Scube parcels were Northern Rough-winged Swallow, Eastern Kingbird and Purple
Martin. Declines in aerial insectivores are possibly due to declines in aerial insects, pesticides
use both on breeding grounds and wintering areas and loss of habitat (North American Bird
Conservation Initiative Canada. 2012; Nebel et al. 2010).

Grassland/shrub species encountered within the Scube parcels which have declined
significantly in the Carolinian zone are Eastern Meadowlark, Field Sparrow, Bobolink, Brown
Thrasher, American Kestrel and Eastern Kingbird which is a shrub-dwelling species as well as
an aerial insectivore.

Forest-dwelling species encountered within the Scube parcels which have declined significantly
in the Carolinian zone are Northern Flicker, Indigo Bunting and Purple Finch.

One additional declining species was encountered whose habitat is difficult to categorize. This
species, the Killdeer, typically forages and nests on lawns and bare soil.
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6.0 Discussion

The following section evaluates habitat in the SPA and Scube Parcels in terms of their potential
use by Bobolink, Eastern Meadowlark, Barn Swallow, Chimney Swift and common species. No
areas are recommended for preservation for these species due to small or non-existent
populations, poor quality habitat which appears to be further declining in value as breeding
habitat, and for Barn Swallows, the lack of concentrated breeding or foraging areas.

6.1 CHIMNEY SWIFT
Fruitland-Winona SPA

No areas within the SPA are recommended for preservation as a means of preserving the
provincially threatened Chimney Swift..

The primary reason for not protecting any portion of the SPA for Chimney Swift populations is
that the species appears to be limited to occasional foraging within the air mass above the SPA.
Nesting appears to occur somewhere outside of the SPA.

Secondly, it was observed that chimneys in the SPA were unsuitable for nesting or roosting by
this species due to modifications to chimneys which increase safety but prevented Chimney
Swift from entering.

Scube Parcels

No areas within the Scube Parcels are recommended for preservation as a means of preserving
the provincially threatened Chimney Swift. The rationale for this conclusion is as follows.

Based on our 2012 surveys, the Chimney Swift does not appear to occur within the Scube
Parcels (Figure 6).

Secondly, it was observed that chimneys in the Scube Parcels were unsuitable for nesting or
roosting by this species due to the absence of chimneys in the Scube East ‘A’ and Scube East
‘B’ parcels, and the modifications to chimneys which had occurred in the Scube Central parcel.

6.2 BARN SWALLOW
Fruitland-Winona SPA

No areas within the SPA are recommended for preservation as a means of preserving the
provincially threatened Barn Swallow. This conclusion is based on the lack of concentrated
foraging and nesting areas for Barn Swallows. The absence of areas where Barn Swallows nest
or forage in large numbers means that protecting specific areas would be ineffective in
protecting a large proportion of birds currently present. In addition, because Barn Swallow
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populations appear to be falling in part due to declining numbers of flying insects, and because
numbers of flying insects are expected to continue to fall (McCracken, 2008), retention of
specific nest sites and/or foraging areas is not likely to prevent Barn Swallow numbers from
falling within the SPA.

Scube Parcels

No areas within the Scube Parcels are recommended for preservation as a means of preserving
the provincially threatened Barn Swallow. This conclusion is based on the lack of concentrated
foraging and nesting areas for Barn Swallows. The absence of areas where Barn Swallows nest
or forage in large numbers means that protecting specific areas would be ineffective in
protecting a large proportion of birds currently present. In addition, because Barn Swallow
populations appear to be falling in part due to declining numbers of flying insects, and because
numbers of flying insects are expected to continue to fall (McCracken, 2008), retention of
specific nest sites and/or foraging areas is not likely to prevent Barn Swallow numbers from
falling within the Scube Parcels.

6.3 EASTERN MEADOWLARK
Fruitland-Winona SPA

No areas within the SPA are recommended for preservation as a means of preserving the
provincially threatened Eastern Meadowlark.

The principal reason for not protecting land for Eastern Meadowlark within the SPA is that the
species already appears to be absent. This conclusion is based on the findings of our 2012
surveys which did not detect Eastern Meadowlark within any part of the SPA (Figure 8).

A second reason for not protecting land for Eastern Meadowlark populations within the SPA is
that habitat within the SPA appears to be unsuitable for Eastern Meadowlarks due to the
insufficient size of grasslands present and excessive amounts of shrub and tree cover within
grassland areas.

Succession of fallow land within the SPA from herbaceous-dominated to shrub and tree-
dominated communities is widespread and has made the SPA unsuitable for Eastern
Meadowlark breeding. This same process of succession is also occurring within marginal
farmland across much of Ontario and North America and causing declining populations in these
much larger areas (COSSARO 2011b).

Scube Parcels

No areas within the Scube Parcels are recommended for preservation as a means of preserving
the provincially threatened Eastern Meadowlark.
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The primary reason for not protecting land for Eastern Meadowlark populations within the Scube
Parcels is that populations are small. This conclusion is based on our 2012 surveys which found
only three individuals during approximately 15 hours of field investigations.

A second reason for not protecting land for Eastern Meadowlark populations within the Scube
Parcels is that habitat within the Scube parcels appears to be unsuitable for Eastern
Meadowlarks due to insufficient size and excessive woody cover.

The reforestation of fallow land within the Scube Parcels is reducing the suitability of habitat for
Eastern Meadowlark. This same process is also occurring within marginal farmland across
much of Ontario and North America and causing declining populations in these much larger
areas (COSSARO 2011b).

6.4 BOBOLINK
Fruitland-Winona SPA

No areas within the SPA are recommended for preservation as a means of preserving the
provincially threatened Bobolink.

The first reason for not protecting land for Bobolink populations within the SPA is that the
Bobolink population is already small and likely declining.

The second reason for not protecting land for Bobolink populations within the SPA is that
Bobolink habitat within the SPA is of marginal and decreasing value to Bobolinks due to
insufficient area and the high frequency of shrub and sapling growth. Within several years, this
growth in the amount of woody vegetation will likely result in the disappearance of Bobolink as a
breeding species from the SPA.

The succession of abandoned farmland from herbaceous-dominated to shrub and tree-
dominated communities which is occurring within the SPA is an example of the larger scale
succession of abandoned farmland across Ontario and much of North America which is
considered to be a major factor in the species’ decline within Ontario and much of North
America (COSSARO 2010).

Scube Parcels

No areas within the Scube Parcels are recommended for preservation as a means of preserving
the provincially threatened Bobolink..

The first reason for not protecting land for Bobolink populations within the Scube Parcels is that
a breeding population within these parcels already appears to be absent. This conclusion is
based on the findings of our 2012 surveys
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The second reason for not protecting land for Bobolink populations within the Scube Parcels is
that habitat within the Scube parcels already appears to be unsuitable for Bobolinks due to the
insufficient size of habitats and the high and increasing frequency of shrub and tree cover.

6.5 COMMON SPECIES
Fruitland-Winona SPA

Forty-four species of birds were encountered within the SPA and these included four Species at
Risk (Chimney Swift, Barn Swallow, Common Nighthawk and Bobolink) (Table 1). Most species
encountered likely breed within the SPA and are common, widespread species within Ontario
(S5), are uncommon but not rare within Ontario (S4) or are non-native species to Ontario (SNA).
The majority of species are widespread because they commonly nest and forage in small and
fragmented areas of suitable habitat such as occurs within the studied areas.

No portions of the SPA are recommended for preservation to protect common bird species
found within them. This is because most common species present have stable numbers, are
widespread within Ontario and adaptive to human development to the extent that that they will
continue to occur in developed areas, using planted trees and shrubs for nesting. Examples of
such species include American Robin, Chipping Sparrow and American Goldfinch. Additional
common species found within the SPA are declining in the larger Carolinian zone but
preservation of habitat for these species within the SPA is not recommended due to the
ineffectiveness of habitat protection in a small portion of these species’ ranges to reverse
declining populations at much larger scales. For example, Field Sparrow, Eastern Kingbird,
Northern Rough-winged Swallow and American Woodcock are all declining in the Carolinian
zone, but protecting the limited habitat for these species found within the SPA will not effectively
reverse population declines throughout the Carolinian zone. Other species which currently occur
such as Willow Flycatcher, Savannah Sparrow and Northern Flicker are expected to disappear
from the SPA as a result of development, but their expected disappearance is not considered
sufficient cause to preserve the area as they are widespread within Ontario and not considered
to be of conservation concern. Area-sensitive species of forest, grassland and wetland are often
of conservation concern in areas with extensive development such as occurs within the SPA
and Scube Parcels because suitable large areas of forest, grassland and wetland are infrequent
in such areas. Within the SPA, 3 of 44 species found (Bobolink, Cooper’'s Hawk and White-
breasted Nuthatch) are considered to be area-sensitive species. Based on the fragmented
nature of habitat within the SPA, it cannot be considered important habitat for area-sensitive
species.

Scube Parcels

Forty-five species of birds were encountered within the Scube Parcels including three Species
at Risk (Barn Swallow, Bobolink and Eastern Meadowlark) (Table 2). All species encountered
likely breed within the Scube Parcels and are common, widespread species within Ontario (S5),
are uncommon but not rare within Ontario (S4) or are non-native species to Ontario (SNA). The
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majority of species are widespread because they commonly nest and forage in small and
fragmented areas of suitable habitat such as occurs within the studied areas.

No portions of the Scube Parcels are recommended for preservation to protect common bird
species found within them. This is because most species present are common and widespread
within Ontario and are adaptive to human development such that many will continue to occur in
developed areas, using planted trees and shrubs for nesting. As with the SPA, additional
common species found within the Scube Parcels are declining in the larger Carolinian zone but
preservation of habitat for these species within the Scube parcels is not recommended due to
the ineffectiveness of habitat protection in a small portion of these species’ ranges to reverse
declining populations at much larger scales. For example, Field Sparrow, Eastern Kingbird,
Northern Rough-winged Swallow and American Woodcock are all declining in the Carolinian
zone, but protecting habitat for these species within the Scube parcels will not effectively
reverse population declines throughout the Carolinian zone. With development, some species
are expected to disappear such as Willow Flycatcher, Gray Catbird and Savannah Sparrow
however these species are not considered to be of conservation concern. Area-sensitive
species of forest, grassland and wetland were limited to 3 of 45 species (Bobolink, Eastern
Meadowlark and White-breasted Nuthatch) detected within the Scube Parcels. Based on the
fragmented nature of habitat within the Scube Parcels, it cannot be considered important habitat
for area-sensitive species.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES

WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’
PARCELS

Table 1: Breeding Bird Species within the SPA.

L . -I:;?I Ontario g Lg) Pgr?::%tgn Ar.e.a. Lol
Common Name Scientific Name Habitat Preference Stations Status 8 % . Sensitivity StaFus
per @) o] Atlases® (ha) Hamilton
Species © ©

American Robin Turdus migratorius Isolated trees/Forest 16 S5B NS
Song Sparrow Melospiza melodia Shrubs 15 S5B NS
Northern Cardinal Cardinalis cardinalis Shrubs 15 S5 NS
American Goldfinch Carduelis tristis Shrubs 15 S5B NS
Brown-headed Cowbird Molothrus ater Shrubs 13 S4B NS
Barn Swallow Hirundo rustica Grassland 10 S4B THR | THR-NS NS
Gray Catbird Dumetella carolinensis Shrubs 9 S4B NS
Red-winged Blackbird Agelaius phoeniceus Grassland 9 S5 NS
Mourning Dove Zenaida macroura Isolated trees/Forest 8 S5 NS
European Starling Sturnus vulgaris Isolated trees/Forest 8 SNA NS
Field Sparrow Spizella pusilla Grassland/Shrubs 7 S4B -17
Common Grackle Quiscalus quiscula Isolated trees 7 S5B NS
Blue Jay Cyanocitta cristata Forest 6 S5 NS
Cedar Waxwing Bombycilla cedrorum Shrubs 6 S5B NS
Willow Flycatcher Empidonax traillii Shrubs 5 S5B NS
Eastern Kingbird Tyrannus tyrannus Shrubs 5 S4B -8

American Crow Corvus brachyrhynchos Isolated trees/Forest 5 S5B NS
Tree Swallow Tachycineta bicolor Grassland 5 S4B NS
Black-capped Chickadee Poecile atricapillus Forest 5 S5 +11
House Wren Troglodytes aedon Shrubs 5 S5B NS
Yellow Warbler Setophaga petechia Shrubs 5 S5B NS
Chipping Sparrow Spizella passerina Residential 4 S5B NS
Savannah Sparrow Passerculus Grassland 4 S4B NS

sandwichensis

One Team. Infinite Solutions.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’

PARCELS

Table 1: Breeding Bird Species within the SPA.

Total

Q e Populati
T = pulation
- n # .Of Ontario < = Changes Ar.e.a. Ll
Common Name Scientific Name Habitat Preference Stations S ) w Sensitivity Status
tatus ) 2} Between ;
per l®) o Atlases® (ha) Hamilton
Species (@} o
Killdeer Charadrius vociferus Grassland 3 S5B, S5N -11
Red-eyed Vireo Vireo olivaceus Forest 3 S5B NS
Common Yellowthroat Geothlypis trichas Wetland 3 S5B NS
Northern Rough-winged Stelgidopteryx Grassland 2 S4B -11
Swallow serripennis
Bobolink Dolichonyx oryzivorus Grassland 2 S4B THR | THR-NS -10 50
Baltimore Oriole Icterus galbula Forest 2 S4B NS
House Finch Carpodacus mexicanus Residential 2 SNA >+200
Cooper's Hawk Accipiter cooperii Residential/Forest 1 S4 NAR NAR >+200 4-50+ Rare
Red-tailed Hawk Buteo jamaicensis Grassland 1 S5 NAR NAR NS
American Kestrel Falco sparverius Grassland 1 S5B -21 Uncommon
American Woodcock Scolopax minor Wetland 1 S4B -29
Black-billed Cuckoo Coccyzus Shrubs 1 S5B NS Uncommon
erythropthalmus

Common Nighthawk Chordeiles minor Residential 1 S4B SC THR -59 Rare
Chimney Swift Chaetura pelagica Aerial forager 1 S4B, S4N | THR THR -32 Uncommon
Downy Woodpecker Picoides pubescens Forest 1 S5 NS
Northern Flicker Colaptes auratus Forest 1 S4B -7
Alder Flycatcher Empidonax alnorum Shrubs 1 S5B NS Uncommon

One Team. Infinite Solutions.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’

PARCELS

Table 1: Breeding Bird Species within the SPA.

Total

9 e Population
- n # .Of Ontario E = Changes Ar.e.a. Ll
Common Name Scientific Name Habitat Preference Stations Status ) % . Sensitivity Status
per 8 o 1 (ha) Hamilton
Species o) O Atlases

Warbling Vireo Vireo gilvus Forest 1 S5B NS
White-breasted Nuthatch Sitta carolinensis Forest 1 S5 NS 10
Brown Thrasher Toxostoma rufum Shrubs 1 S4B -32 Uncommon
Swamp Sparrow Melospiza georgiana Wetland 1 S5B NS

" Proportional changes in species numbers between the 1% (1981-1985) and 2™ (2001-2005) OBBAs (Cadman et al. 2007).

COSSARO: Committee on the Status of Species at Risk in Ontario
COSEWIC: Committee on the Status of Endangered Wildlife in Canada
S4: Apparently Secure—Uncommon but not rare

S5: Secure—Common, widespread, and abundant in the province

SNA: Not applicable—A conservation status rank is not applicable because the species is not a suitable target for conservation activities.

END: Endangered
THR: Threatened

NS: Not Statistically Significant

One Team. Infinite Solutions.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES

WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’
PARCELS

Table 2: Breeding Bird Species within Scube Central, Scube East Parcel ‘A’ and Scube East Parcel ‘B’.

TOL?I # e L§) Population A
Common Name Scientific Name Habitat Preference | Stations GiiEnio 5) w Clirsirigfes Sensitivity Lozl _Status
per Status 8 8 Between (ha) Hamilton
Species e} O Atlases

American Robin Turdus migratorius Isolated 17 S5B NS

trees/Forest
Northern Cardinal Cardinalis cardinalis Shrubs 17 S5 NS
Red-winged Blackbird Agelaius phoeniceus Grassland 17 S5 NS
American Goldfinch Carduelis tristis Shrubs 17 S5B NS
Song Sparrow Melospiza melodia Shrubs 15 S5B NS
Brown-headed Cowbird Molothrus ater Shrubs 15 S4B NS
Mourning Dove Zenaida macroura Isolated 14 S5 NS

trees/Forest
Barn Swallow Hirundo rustica Grassland 14 S4B THR | THR-NS | NS
European Starling Sturnus vulgaris Isolated 14 SNA NS

trees/Forest
Common Grackle Quiscalus quiscula Isolated trees 12 S5B NS
Eastern Kingbird Tyrannus tyrannus Shrubs 11 S4B -8
Field Sparrow Spizella pusilla Grassland/Shrub | 10 S4B -17

S
Savannah Sparrow Passerculus Grassland 10 S4B NS

sandwichensis

Gray Catbird Dumetella carolinensis Shrubs 9 S4B NS
Cedar Waxwing Bombycilla cedrorum Shrubs 9 S5B NS
House Sparrow Passer domesticus Residential 9 SNA NS
Blue Jay Cyanocitta cristata Forest 8 S5 NS
Willow Flycatcher Empidonax traillii Shrubs 7 S5B NS
House Wren Troglodytes aedon Shrubs 7 S5B NS
Tree Swallow Tachycineta bicolor Grassland 6 S4B +6
Black-capped Chickadee Poecile atricapillus Forest 6 S5 +11

One Team. Infinite Solutions.
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REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’

PARCELS

Table 2: Breeding Bird Species within Scube Central, Scube East Parcel ‘A’ and Scube East Parcel ‘B’.

Total #

L . qf Ontario g LE) Pgﬁ;rl]&;tgn Arle.a. Local Status
Common Name Scientific Name Habitat Preference Stat:a?ns Status 8 % Between Sen(?;l)wty Hamilton
Sp%cies 2 2 Atlases
Yellow Warbler Setophaga petechia Shrubs 6 S5B NS
Chipping Sparrow Spizella passerina Residential 6 S5B NS
Killdeer Charadrius vociferus Grassland 5 S5B, S5N -11
Northern Flicker Colaptes auratus Forest 4 S4B -7
Bobolink Dolichonyx oryzivorus Grassland 4 S4B THR | THR-NS | -10 50
Red-tailed Hawk Buteo jamaicensis Grassland 3 S5 NAR | NAR NS
Warbling Vireo Vireo gilvus Forest 3 S5B NS
American Crow Corvus brachyrhynchos Isolated 3 S5B NS
trees/Forest

Northern Mockingbird Mimus polyglottos Shrubs 3 S4 >+200 Uncommon
Brown Thrasher Toxostoma rufum Shrubs 3 S4B -32 Uncommon
Common Yellowthroat Geothlypis trichas Wetland 3 S5B NS
Eastern Meadowlark Sturnella magna Grassland 3 S4B THR | THR-NS | -16 10
Northern Rough-winged Stelgidopteryx Grassland 2 S4B -11
Swallow serripennis
Carolina Wren Thryothorus ludovicianus | Shrubs 2 S4 >+200 Rare
Swamp Sparrow Melospiza georgiana Wetland 2 S5B NS
Baltimore Oriole Icterus galbula Forest 2 S4B NS
House Finch Carpodacus mexicanus Residential 2 SNA >+200
American Kestrel Falco sparverius Grassland 1 S5B -21 Uncommon
Downy Woodpecker Picoides pubescens Forest 1 S5 NS
Eastern Phoebe Sayornis phoebe Forest 1 S5B +44 Uncommon

One Team. Infinite Solutions.
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WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE EAST ‘A’ AND SCUBE EAST ‘B’
PARCELS

Table 2: Breeding Bird Species within Scube Central, Scube East Parcel ‘A’ and Scube East Parcel ‘B’.

LEIE G = o Population
o Ontario < = Changes PATEES Local Status
Common Name Scientific Name Habitat Preference | Stations %) w Sensitivity -
per Status 8 8 Betlween (ha) Hamilton
Species © © AR
Purple Martin Progne subis Aerial forager 1 S4B -21 Uncommon
White-breasted Nuthatch Sitta carolinensis Forest 1 S5 NS 10
Indigo Bunting Passerina cyanea Forest 1 S4B -14
Purple Finch Carpodacus purpureus Forest 1 S4B -36 Uncommon

COSSARO: Committee on the Status of Species at Risk in Ontario

COSEWIC: Committee on the Status of Endangered Wildlife in Canada

S4: Apparently Secure—Uncommon but not rare

S5: Secure—Common, widespread, and abundant in the province

SNA: Not applicable—A conservation status rank is not applicable because the species is not a suitable target for conservation activities.
END: Endangered

THR: Threatened

NS: Not Statistically Significant

One Team. Infinite Solutions.
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70-1 Southgate Dri
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N1G 4P5 Observation Form
Tel: (519) 836-6050
Fax: (519) 836-2493
Project Number / Ql‘) ? SO ('fL/'S Project Name: 7?(21\ 7L/an &/ = /(/ﬂ/\gr Ag
Date: ___Jonp. X S, 2= Field Personnel: /l/fra/é_ /ko /)75 CZ\.
Temp: Wind: Cloud: PPT: PPT in last 24 hrs:
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Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada

N1G 4P5

Tel: (519) 836-6050
Fax: (519) 836-2493

Barn Swallow
Observation Form
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PPT in last 24 hrs:
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Start Time: 0(1/ 30 End Time: O[ﬂ Ny

Tally of BARS:

Sketch of Habitat (include foraging habitat and location 1
of potential nesting structures) or provide details on air

photo

e Map crop types in vicinity of BARS observation
and surrounding area (i.e. within 200m)
Include location of water bodies (e.g. river, pond)
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Description of Potential Nesting Structures:
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Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada

N1G 4P5

Tel: (519) 836-6050
Fax: (519) 836-2493

Barn Swallow
Observation Form
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Project Name: /T’;;A 7/ /anr/ - L(/ /\r\ an G

Date: Jone HI 2012 Field Personnel: /‘/ O/, e Lé
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barn, culvert) (YorN) Active Inactive
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Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada
N1G 4P5

Tel: (519) 836-6050

Fax: (519) 836-2493

Barn Swallow
Observation Form
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Station Coordinates | observed structure (e.g. | nesting sites Nests
barn, culvert) (Y or N) Active | Inactive
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Stantec Consulting Ltd.

70-1 Southgate Drive

Guelph, Ontario, Canada Barn Swa"OW

N1G 4P5 Observation Form
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Station Coordinates | observed structure (e.g. | nesting sites Nests
. barn, culvert) (Y or N) Active Inactive
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Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada
N1G 4P5

Tel: (519) 836-6050

Fax: (519) 836-2493

Barn Swallow
Observation Form
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barn, culvert) | (Y or N) Active | Inactive
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Project Number

Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada

N1G 4P5

Tel: (519) 836-6050
Fax: (519) 836-2493

Barn Swallow
Observation Form
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- - : : PPT in last 24 hrs:
Weather Conditions: T%o o °'°”‘} 0% | o R
Survey | Time GPS #BARS Type of Accessible
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Stantec Consulting Ltd.
Gustph, ON o e Birding Point Counts Survey
Cis e Observation Form
Fax: (519) 836-2493
Project Number: —é naS0HYR Project Name: Mﬂ’! | HoN
Date: Vi i\n¢ 15 D1 Field Personnet: N K DPYS H
eatier o TEMP (;C) WIND: CLOUD: o PPT: PPT (in last 24 hrs): "
30°, | =3 100% ) reun avean by
GPS#: T
BBS “<Tmmn L
Station: | ) Feature: Y ioanan (v /.dof UT™:
Start Time: () @ ole) End Time: /) Q" o) 5
Habitat: QF orest / QSwamp / QMarsh / QHay / QPasture / QCrop
Species <50m 50-160m | >100m | Flyovers | Height* S
AMED i
et |

Fowel |
ARZ {
NoCAT |

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above helght of blade sweep; D-Well above height of blade sweep

Page _L. °f_& Quality Control: This form is complete U & legible O.
Signature: Slignature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020
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Station: ‘ 3 Feature: uT™:

Start Time: [, * SO End Time: O(O',gg'

Habitat: QF orest / QSwamp / UMarsh / OHay / QPasture / OCrop

Species <50m S0-100m | >t00m | Flyovers | Height*
£S 4
o 2 %
SDSPL |
s

* Height of blade sweep will vary from project to project: check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weil above height of blade sweep

Station: || Feature: um: 1T 0600 Skl
sartTime: &, S, EndTime:  ~ ' | UIES ©38
Habitat: Qfoges’ﬂ DSwémg{ Marsh / QHay / DPastureﬁ:lCzor:;o{ gy A’W‘] B W ‘50
Species <50m | 50-100m | >100m | Flyovers | Height* (@W J g/& @
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* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of ___ Quality Control: This form is complete (U & legible 0.

Signature: Slignature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: ‘ 5 Feature: U™: 3 2

sartTime: (79 * (S~ EndTime: A} . 30" U355 |5

Habitat: QF orest / QSwamp / QMarsh / QHay / QPasture / OCrop

Species <S0m__| 50-100m | >100m_| Flyovers | Height* [
N 3 orh
Gwe | o |\ X S
l
\

ALEL

AAY i
SOSP {
SANS || |

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above helght of biade sweep

Station: I(O "/aw’;mui ”'g‘ Feature: uT™: OGn éqq a
Start Time: OF L_[D EndTime: ()}, L-{S L{_E?567 ]

Habitat: ﬂf-‘ores QSwamp / OMarsh / QHay / QPasture / DCrop
o -
Species <50m 50-100m | >100m | Flyovers Height*

eVl i
B A ﬁ
2 I £0©
NOCA| . |

LUt |

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _;l Of_g Quality ConfraT THis form is complete (O & legible}Q.
Signature: Signature:

(Field Personnel) (Project Manager)
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Station: I 7 - @xmun’f‘f Feature: UtM: N 4 g 023
EndTime: A7 ~<SS™ . RS L[L.la :

sartTime: ~HF 7SO
Habitat: rest{ OSwamp / QMarsh / QHay / OPasture / QCrop

O
{ n.
Species <50m | 50-100m | >100m | Flyovers | Height* <

Noch. \
Amen] L ] 1
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* Height of blade sweep will vary from profect to projact; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

UTM:

B

Quality Control: This form is complete (1 & legible Q.

Feature:

Station:

End Time:

Start Time:
Habitat: QForest / QSwamp / OMarsh / OQHay / QPasture / QCrop

<50m 50-100m | >100m | Flyovers | Height*

Specles

* Helight of blade sweep will vary from project to projact, check with project manager.
0-On ground; A-Below height of blade sweep; B-At helght of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of ___
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Signature:
(Field Personnel) (Project Manager)
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Stam Fax: (619) 836-2493
Project Number: [ é O Q, S L ) 2, Project Name: F: ;;Z {__ !: Q S . 4
Date: <ove ] 2012 Field Personnel: 2 g"" [c'a ) l"“u"s !3% 4
TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):
Weather Conditions: \7 pC O ZO ,/ O O

Stantec Consuiting Ltd.
1 — 70 Southgate Drive
Guelph, ON

Canada N1G 4P5

Tel: (519) 836-6050

Birding Point Counts Survey
Observation Form

GPS#: T (Frgnsw% &GPS, MODEL: GraRMIN (;Dcsx>

Station:

Start Time:

l

ososeeg

Feature: SPRuCE. PWTKTM/WUTM: Y77 Sepstes

526

End Time:

S 3
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Habitat: Eﬁorest/ QSwamp / QMarsh / OHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*
YwaR | | \

GRCA \ \
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d

ht of blade sweep varies from project to project; check with project
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Quality Control: This form is complete (J & legible (.
Signature:

(Project Manager)
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Station: Z/ Feature: <pen.f P IATIOY / WTM. nT 473%¢ 0 &7

Start Time: OSH | End Time: 0S: 46 SUCLES Storik
Habitat: QForest / OSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m__ | 50-100m | >100m | Flyovers | Height* N

Rkt | |
AMRo | |

AMGO 7
$SosSP \
ElSP ]

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

. . . 7
Staton: 32 Festure: (o008 ARA, Eatun U T 06058
Start Time: Ds . 50 End Time: 0s™: < ¢ SuteRSfjony
Habitat: Df/orestl QSwamp / QMarsh / QHay / OPasture / OQCrop
Species <50m | 50-100m | >100m | Flyovers | Height* N
el | | ] -

GuA| |
CwsP |

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of bladé sweep;
C-Above height of blade sweep; D-Well abave height of blade sweep

~Page___of Quality Control: This form is complete J & iegible Q.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




» Station: L'L Feature:  cfiof Bield UTM: VT T 8 ‘(15%)@60%22
Start Time: Oé; oY End Time: 06 .09 .
Habitat: OForest / QSwamp / OMarsh / QHay / QPasture / md'op
Species <50m | 50-100m | >100m | Flyovers | Height* E
Sose ] l

AMRo [
FSe |
RwWBL 2

* Helght of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

utm: (1T 06060172

Station: 5 Feature: OFE Ered UI8ST00
Start Time: D6: 17 End Time: 06: 12
Habitat: QForest / OSwamp / QMarsh / Eﬁayl QPasture / QCrop
Species <50m 50-100m | >100m | Flyovers | Height* g
G\ m \ I
SosP 1

|Bogo !
 RwBl| Z _

* Height of blade swesp will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; 8-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of ___ Quality Control: This form is complete (3 & legible 0.

Signature: Signature:

(Project Manager)

(Field Personnel)
REV: 2011-05-04 / FORM 020
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Station: b Feature: HWFIM uTMm: Q125872
Start Time: % . 5\1 End Time: 06: S9

Habitat: QForest / DSwamp / OMarsh / mﬁayl QPasture / QCrop
Species <50m 50-100m | >100m_| Flyovers | Height* <
YAk I 1 cos? fuht
SosfP | { .
RwaL 2 i KB
 Bofo |

Ywhg

® 50 100

12%) g
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* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above helght of blade sweep

VT 06OSHIZ

Station: 7 Feature: W 000t UTM: YT25H77
Start Time: O~7 .' ?/7/ End Time: O7:271

Habitat: BI{orest/ QSwamp / QMarsh / OHay / QPasture / QCrop
Species <50m 50-100m | >100m | Flyovers | Height* N
PN |
RwBL. [
COoOeR |
LosP ] Rw R
Noch |
Ak o |

° 50 100

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep
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Quality Control: This form is complete (J & legible Q.
Signature:

(Field Personnel)

(Project Manager)
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', Station: g Feature:%w !/WEM"D My UTM: viT ﬁé‘;}%
Start Time: 0 %: 08 End Time: OR:13
Habitat: OForest / QSwamp / OMarsh / OHay / QPasture / QCrop
Species <50m | 50-100m | >100m | Flyovers | Height* M
NotA \
Boldo \
KisBL
Cotz | |

RuwBL. Zz
po | | )

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: q Feature: fUy1s7T ScaoR / E1E0 utm: V7T 8‘%@5&‘7 ;"
Start Time: 0?;_30 End Time: 08:3C i ‘
Habitat: OForest / QSwamp / OMarsh / QHay / QPasture / OQCrop
Species <50m 50-100m ;| >100m | Flyovers | Height*
AsP f
RwBL 2
SosP L

)
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BRTH
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* Height of blade sweep will vary from project to profect; check with project manager.
0Q-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __ of Quality Control: This form is compiete [ & legible Q.
Signature:

Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020
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Station: 0 Feature: gD Ancn ppSACEN? 6F£M: 7 TL{C;G&OS@L%S(
StartTime: Q|32 End Time: o9 12 eetre S
R .

Habitat: @Forest / OSwamp / QMarsh / QHay / DPasture / OCrop

Species | <50m | 50-100m | >100m | Flyovers | Height* W1 <cost //
. " ‘ /

BARE | Y

SoS? 2

Fi a b/
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N/

- 100 s
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* Height of blade sweep will vary from praject to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above helght of blade sweep

tisP

Station: ” Feature: WooPlsT {3 SmALL cAzdlc UTM: o S@Zg’sfé—lr_
Start Time: v 09: 1% End Time: 093
Habitat: Efonest/ USwamp / QMarsh / QHay / QPasture / QCrop
Species <50m 50-100m | >100m | Flyovers | Height* S
Noca 2
AMmGo \
SosP \

* Height of blade sweep will vary from project to project; check with praject manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weli above height of blade sweep

Page __of Quality Control: This form is complete {J & legibte Q.
. Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020



. ‘&// Stantec Consulting Ltd.
1— 70 Southgate Dri T .
% Guelph, ON Birding Point Counts Survey
Canada N1G 4P5 :
224 Tol (519) 836-6050 Observation Form

Stantec  Fox (519)836-2493

Project Number: N’Lé)o C? &0 L.LL/_ 5 Project Name: F(\u\*lo.;\d g U ); o)
Date: C) UL‘{ l D \' 20177 Field Personnel: D f G - s

[ TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs)

WeatherCondcitions: I \/I _ Q"F 'z I /KZ,, NorL L\,jd} o

GPS#: T

Station: \ Feature: uTM™: 6 0 66 65
Start Time: 4§30 End Time: S 3= L}« 1 35 ?L(S

Habitat: @G orest / USwamp / OMarsh / QHay / QPasture / QCrop

Species <50m 50-190m >100m | Flyovers | Height*
RWELT % - b YTwh D)
EAKT | Ae
e | S <
Cpef S \”\/ SN\
PusT
AMRD \/ e (»"O ==
B\ S o 281 (P)
BPSW 1/ l/ ) 3059(5" 7)
=P SH 50 100

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of ___ Quality Control: This form is complete [ & legible (.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020
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Station: 1 Feature: utM: pNSGIS
Start Time: ! 4o End Time: S 4 Lp 7 86@?7

Habitat: dForest / QSwamp / UMarsh / QHay / QPasture / QCrop
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* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: ’z Feature: uTM: (0@5 8[7
Start Time: (Ooo End Time: (¢o $ ’1/'}7% ! / g

Habitat: B?ﬁorest / QSwamp / UMarsh / QHay / QPasture / QCrop

Species <50m 50-100m ;| >100m | Flyovers | Height* M
CogR | s
Cewh| ¥
ko | L
AMgpl i
sosP | sM
CHSP| P
Mol =4
AG
=
J

Species <50m 50-100m | >100m | Flyovers | Height* N
MR/ ~
ol | v
AR | P
R | M
Atz | ST
50 ef ﬂ'a\/
CoeR | v
(Ch SN
bl o
WIFL ¥
N SN

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

hovgg when™ ro\\:';;‘\s\ 5
Page __ of ___ Quality Control: This form is complete (J & legible 1.
Signature: Signature:
(Field Personnel) (Project Manager)

REV: 2011-05-04 / FORM 020



Station: ’l+ Feature: ~ ( . uTM™: w 128, L1L )
Start Time: ('0 15 End Time: (o %0 L[L 78600 ?

Habitat: OForest / QSwamp / QMarsh / QHay / DPasture/Bé;op (3 Can,

jo sw
Species <50m 50-100m | >100m | Flyovers | Height* Sé

$s1) e /
och St
BusT v
fROL v | 7
GRcA ] L
AMeo SM
VAS L, &
FlsP sM
SHSP SM
o bbwol,, I’Q of _madddotede

\

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
n %

C-Above height of blade sweep; D-Well above height of blade sweep
Station: g Feature: UTM: é Ob 0 | 2

Start Time: (Ow End Time: (p % Ll' 7 85 g ?2

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / Eérop Clhyd ras 4O

Species <50m 50-100m | >100m | Flyovers | Height*
WiFL °H
EusT v~ v
ol / L
Sof |5 | S| -
avoch a_sM

RwblL o
YEWH &M
GQQ/J SM | sMm

oy
ERKY Mo

HowR J | sM

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of ___ Quality Control: This form is complete (1 & legible Q.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020



Station: (D Feature: uTM™: 6@5 'ZO‘?
Start Time: (ptbs End Time: éSD 4785 %7‘9\

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / QCrop Cd/"l

Species <50m 50-100m | >100m | Flyovers | Height*
Noch SH
AMGo Sl
EAKT s M
SosP | SM |12s#
Ewn sM
1" Dpy et 5
FusT L —

/SP SHM 2
Rk S M Lg)
CoNt S /M

/U&%’ ;Z(('OL | £ B‘J%)ML Flew dver ma Lofse

* Height of blade sweep will vary from project to project; check with project manager. S ¢ /‘u&7 N
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of biade sweep; D-Weli above height of blade sweep

Station: q Feature: UTM: (005 47@
Start Time: ’7" 5 End Time: 7 20 *735 Lé?/eg

Habitat: QForest / USwamp / UMarsh / OHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height* W
ﬁ' MKD ﬂ’a A’ (o2

MCP | SH | S
fMep| L
ZHT ko
RNwg VEBLed Y
peel | S M
&psf | o
HouR 5

* Height of blade sweep will vary from project to project; check with project manager.

8 2!;1 ground; A-Below height of blade sweep; B-At height of biade sweep; M éﬂ
-Above height of blade sweep; D-Well above height of blade sweep (/Y w { Z/
+ NOFL ) Nowo ()4
Page _ of Quality Controt: This form is complete [ & legible 1.
Signature: Signature:
(Field Personnet) {Project Manager)

REV: 2011-05-04 / FORM 020



Station: ? Feature: UTM: éos 7 1_/.3
Start Time: %% End Time: Sl 7% 5550

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers | Height* 4\ u}
SasP | CF SH) &
S WP S5M
FIsP s =)
No (,'q S M &c’ﬁiav)l
BoeM| N PSTE
wlFLl A A
A0 SM 100
AMRo|
Rl /5(;) Vi

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: Feature:

Start Time: l‘7 40 End Time: 7 ¢ & L|/'78 S S ‘]\l

L4
Habitat: QForest / QSwamp / QMarsh / dHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height* U

NoCh SM_ I sM S
AMC ol S | s

cewt ¥

M0y P

NAIEY
LMRpl X

CRCA | SI
B s/

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of Quality Control: This form is complete [ & legible .

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: ' D

Start Time:

&>

Featu

re: UTM: b 0[050,

End Time: gfs"l %795 2%

Habitat: QForest / QSwamp / UMarsh / QHay / QPasture / QCrop

vl

Species

<50m

50-100m

>100m

Flyovers

v

Height*

CHSt

b

l/

eRch

SM

Hep

AMRO

? ()
/

4

EOST

Mg

P

DA

YL

3

7%]1/

XA
T 4

Noch

=L

* Height of blade sweep will vary from praoject to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;

C-Above height of blade sweep; D-Well above height of blade sweep

Station: l /

Start Time:

Habitat:

1 6K

Featu

End Time:

re:

Forest / USwamp / QMarsh / QHay / UPasture / UCrop

Species

<50m

50-100m

>100m

Flyovers

Height*

Uoc A

SM

SM

Elees!

SosP

AMRD

FusT

Pl

M(Sﬂ)

MYy0

byco

X
X
Aq
&,
™M
M

Cewh

HowR

SH

HoF T

SM

KlLL

SM

Kiu.

(Sf“\)

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;

C-Above height of blade sweep; D-Well above height of blade sweep

Page ___ of

Signature:

Qe ftms to. cast (20m
Y2 S‘L—« N eam
Quality Control: This form is complete [ & legible .

Signature:

(Field Personnel)

(Project Manager)
REV: 2011-05-04 / FORM 020



Stantec Consulting Ltd.
1 — 70 Southgate Drive T .
Guelph, ON 4 Birding Point Counts Survey

Canada N1G 4P5 .
Tel: (519) 836-6050 Observation Form

Stantec Fax: (519) 836-2493

Project Number: Project Name:
Date: J U\\_{ \o ‘ >0 e Field Personnel:
TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):

Weather Conditions:

GPS# T

Station: r{i - Feature: UTM: 605&9 2
Start Time: IS ss End Time: ? = Lf??é Q 7/ g

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m ¢ >100m | Flyovers | Height*
AMeo | SM
s | X

4

Blico SN

HeF L SM

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of ___ Quality Control: This form is complete £ & legible [J.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020

als wiresourcelinternal info and teams\fietd forms\birds\breeding bird\form_020_bird-point-counts-survey_2-sided.docx



Station: [ 5 : Feature: uTM™: @é 8%
Start Time: 7 25 End Time: 9’ 82 L‘ 78§7¢/

Habitat: D‘F{reﬁt / QSwamp / QMarsh / QHay / QPasture / QCrop
v

Species <50m 50-100m | >100m | Flyovers | Height* =
Moch SH
KiLL 3sM
RevI SH
AN Ro| Mq
Afeo| =A% .
SO S ? s
CHsP X
VAsw| v~
Bhshy| =
P SH
Do v

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: [ SL Feature: ut: (66 YA
Start Time: qss End Time: G4’ 4Ké 2%

Habitat: Dforest / QSwamp / OMarsh / QHay / QPasture / QCrop

cvm
Species <50m 50-100m | >100m | Flyovers | Height* L:_
Noch) sM
AMep s/

ANRpl X
cusp | sM
DHco SM
BR<y X
< PSP sM

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __ _of ___ Quality Control: This form is omplete L1 & legible 11.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: 4% Feature: UTM: b 06 ?\3 ;
Start Time: Cr S End Time: ?540 q’?% § IS—

Habitat: (Forest / QSwamp / OMarsh / QHay / QPasture / QCrop

) Hay

Species <50m | 50-100m | >100m | Flyovers | Height* E
il s
QR sS™M
MWeio K

vor\d S
A(dIE)
05T
WlFL
Flsf
onK
| BAsw,

SN

| b
RGEb s

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: [ ‘0) Feature: uTMm: é@bq ? 2
Start Time: )DOS End Time: T) n' i (—f 7%5 7/

Habitat: @Forest / QSwamp / QMarsh / UHay / QPasture / UCrop

Species <50m 50-100m | >100m | Flyovers | Height* W
Nochr St

bASk| X -

sosf | p

AUNCO | SM e

RLTA X

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Wel! above height of blade sweep

Page ___of Quality Control: This form is complete [ & legible L.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Feature: ut™: (07528

Station:
[ 7 5 20
Start Time: { oy End Time: 10 4 78< m
Habitat: D{orest / QSwamp / QUMarsh / QHay / QPasture / QCrop
Species <50m 50-100m | >100m | Flyovers | Height* S

Mo v

WAY|
AMRo
BASW
ArcR X )
Moy Sm

> TN

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Feature: UTM:

Station:

Start Time: End Time:

Habitat: QForest / QSwamp / UMarsh / OHay / OQPasture / QCrop

Species <50m 50-100m | >100m ! Flyovers | Height*

0

B

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of ___ Quality Control: This form is complete & legible O.
Signature:

Signature:
(Project Manager)

(Field Personnel)
REV: 2011-05-04 / FORM 020




Stantec Consuiting Ltd.
1 — 70 Southgate Drive

Guelph, ON Birding Point Counts Survey
Cenada N1G 4P Observation Form

Tel: (519) 836-6050
Fax: (519) 836-2493

Project Number: /407‘3’@ & (13 Project Name: Hﬂm{/ﬁ)m ’FT‘UL.WVU(

Date: "j{Ane. 5.0 05 .30 — Field Personnet: M‘ P(@WL/JL—
°TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):
Weather Conditions: S Zoa 23 10° /x ¢ i~
(thex 4o Y b ’
TR
GPS#: T
Station: | Q\ Feature: uTe: (1 T
StartTime: & 3 /) EndTime: 47 25 OWpH5092 2 3

Habitat: QForest / QSwamp / OMarsh / QHay / OQPasture / QCrop Y 7 % (@ 7/7
Species <50m__| 50-100m | >100m | Flyovers | Height* S
AMCZ.! |
Howd |

* Helght of blade sweep varies from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of biade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __L of é %\’ Quality Control: This form is complete [ & legible 0.
Signature: m Signature:

L (Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020

als w:\resourcelintemat info and teams\field forms\birds\breeding birdferm_020_bird-point-counts-survey_2-sided.docx



Station: & Feature: U™: oo Woud |

StartTime: <@ 573 End Time: ((,° 62
Habitat: QF orest / QSwamp / OMarsh / QHay / QPasture / OCrop
Species <50m | 50-100m | >100m | Flyovers | Height* GU\:Y‘ L } Qe N
B Tt t ShijSeE:
40) \
Pwé | | \
CoG¥- S
ANKO \
N

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of biade sweep

Station: ( Feature: utM: S/ vdind / ‘
Start Time: () ';, : LS/ End Time: 07 20
Habitat: QF orest / QSwamp / OMarsh / QHay / QPasture / QCrop S)’) w L; /\SUCC /
Species <50m 50-100m | >100m | Flyovers | Height* UJ 17448 B0 S
coap.. 2
NaCA- \
B\ l
6¥ia| |

AL ]|
med n
B H#(D ]

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weil above height of blade sweep

Page __of __ Quality Control: This form is complete (J & legible Q.
Signature: / Signature:

J (Field Personnel) {Project Manager)
REV:2011-05-04 / FORM 020




Station: 5 Feature: UTM™: <ef (oves \

StartTime:  oy/ < 3§ EndTime: N7y, oD -/VI'O BARS

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / DCrop

Species <50m 50-100m | >100m | Fiyovers | Height*

LY A \ |

NEN S n (
Rvco 5\ SS\JO(- :
MR
ees \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground: A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: (f) Feature: uUTM™: el QQ)W 1
SartTime: ((," S5 EndTime: {250
Habitat: QForest / QSwamp / OMarsh / QHay / QPasture / QCrop 4 Y BARS
Species <S0m__| 50-100m | >100m | Fiyovers | Height | CUWVT - S redys

aay \
AwneD \
RS 3
Amep \

SOSP | |

{ 2
(t.6) l
€A I

VofL l

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page .& of _5_ Quality Control: This form is complete 0 & legible 0.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: _3 Feature: uT™:

statTime: O(: OA EndTime: 1y, - )¢j 6 BOBO A
Habitat: ﬂﬁore / OSwamp / OMarsh / QHay / OQPasture / OCrop Méf‘)‘d‘(’ _
A nn ' _oler o6 V10 BAE> 6by
Species <50m | 50-100m | >100m_| Flyovers | Height* N
(o1 {
229) l
AMép [
cepw | |

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Statlon: ‘-{ Feature: UTM:
Start Time: o OG- [ol End Time: OC«'P"/ c;"'{
Habitat: Qforest / QSwamp / OMarsh / OQHay / QPasture / Elérop XD A’% ¢ 1.
Species <50m §0-100m | >100m | Flyovers | Height*
Riza ‘
AMED |
b | D
NOCA- \
Geol ||
BAPS Z
[(X1108] 1

i\ & 50 100

0
* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of biade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of biade sweep
Page __ of Quality Control: This form is complete [ & legible Q.
Signature: Signature:
(Field Personnel) (Project Manager)

REV: 2011-05-04 / FORM 020



UTMm:

Station: /} Feature:

Start Time: () 3//: 3\5 End Time: ()% - v a

Habitat: &Forest / QSwamp / QMarsh / QHay / QPasture / OQCrop

Species <50m | 50-100m | >100m_| Flyovers | Height* N
Amed /

-
55F |

* Height of blade sweep wiil vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: ( l Feature: UTM:
StartTime: 5 & 0{/’ ’ EndTime: 1 > 09
Habigat: QForegt / DSwamp / OMarsh / QHay / DPasture / JCrop
Species <50m 50-100m | >100m | Flyovers | Height* /\/

WA (
ARO[ |
5OSP_ \

* Height of biade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _g__ of é Quality Control; This form is complete 1 & legible Q.
SR
Signature: Signature:
(Project Manager)

(Field Personnel)
REV: 2011-05-04 / FORM 020




Station: ’ Z) Feature: UTMm:

Start Time: (] 8 - /] EndTime: () 5 - /(_0

1

Habltat:@ / QSwamp / QMarsh / QHay / QPasture / QCrop
/ [ ain

Species <50m i 50-100m | >100m | Fiyovers | Helght*

BARS Z *-

SN = Lo

Moy | |

m v

Bt | o
5SP \

NAAAN \
(A \

* Height of blade sweep will vary from project to projact; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: q’ Feature: UTM:
Start Time: O 8 ’ 30 End Time: O g %Sd :
Habitat: OForest / QS / OMarsh / QHay / QP /ac B2
abitat: OFore wamp ars ay asture ropg hl/\)lo7/ \{‘ ‘
Species <S0m__| 50-100m | >100m_| Fiyovers | Height* Va2 = o 2™
LS [
AN\ 2
YAZD d

e |
fwpl| 3 A
WwWiel |\
SDSP \

* Height of blade sweep will vary from profect to project: check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of Quality Control: This form is complete U & legible 0.

Signature: Signature:

(Field Personnet) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: ' L‘, Feature: uT™:

Start Time: (jq N End Time: yq - %3\

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Specles <50m | 50-100m | >100m | Fiyovers | Height* \/\)

APS 8
SAUS

P SRS

* Height of blade sweep wilf vary from praject to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: S Feature: uTM™:

Start Time: Oﬂ ; L«/S End Time: H <O

Habitat: QF orest / EISwamp / QMarsh / OHay / QPasture / QCrop

Specles <50m 50-100m | >100m | Fiyovers | Height*

Bas 5 v

Kas \

csSe

Aes
BL

o L el S

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of biade sweep; D-Well above height of blade sweep

Page _L:{. OFE_ Quality Control: This form is complete [ & legible Q.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: 8 ) Feature: Ut™: o, 0 S 78 7
satTime: (' )&~ End Time: My /) . YUTESSYS

Habitat: QF orest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m | 50-100m | >100m | Fiyovers | Height* N
Zory l
SHD \
[4p)
o |
MHTD 8 .
AL
Quca—
ey | X

=
—

o Y

* Height of blade swesp will vary frdm project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: [ 3 Feature:
Start Time: DT 30 End Time: Oq- EXRY 2dv | &
Habitat: lﬂéores QSwamp / OMarsh / QHay / QPasture / QCrop '%\1 Lé"A’QS

Species <S(l(;/no 50-100m | >100m | Flyovers | Height* ,ﬁ?%ﬁ
LTHAT | - :
BRES g
Savs ||

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of __ Quality Control: This form is complete [J & legible (3.

Signature: Slgnature:

(Field Personnel) {Project Manager)
REV: 2011-05-04 / FORM 020




Station: g I Feature: uT™:
Start Time: N9 S’Q End Time: /0 X

Habitat: FForest/ QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers | Height* E |
AmKka |
N 60 \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weit above height of blade sweep

Station: @ I ';L Feature:

Start Time: 16 oM End Time: (o Oq
Habitat: @est/ QSwamp / OMarsh / QHay / OPasture / QCrop K7 Bapds
Species <50m | 50-100m ;| >100m | Flyovers | Height* 5 "PO @d"/\"\
= ‘
\

WiTA [
Dol 2

W“* Al —

* Height of blade sweep will vary from project to project; check with project manager. D
0-On ground; A-Below height of blade sweep; B-At height of blade sweep; 7)
C-Above height of blade sweep; D-Well above height of blade sweep 54
Page E)ofé Quality Control: This form is complete O & legible Q.
Signature: Signature:
(Field Personnel) (Project Manager)

REV: 2011-05-04 / FORM 020



Stantec

Weather Conditions:

Stantec Consuiting Ltd.

1 - 70 Southgate Drive
Guelph, ON

Canada N1G 4P5
Tel: (519) 836-6050
Fax: (519) 836-2493

Bobolink and Eastern Meadowlark
Breeding Survey Form

Praject Number:

(LOI5044>

TEMP (°C):

V7% |

Date: Slnz “ :ZQ(Q

WIND:

O

Project Name: F "“#"\Q/ rnoNe S:Qo,d

Field Personnel: & m 0 / / Ve[ /i h

CLOUD: . PPT: "PPT (in last 24 hrs): |

we | D 2 0ZF

Please mark transect location on map and indicate areas of species observations on map.

JB
Transect No.: l Habitat: pxs  SucTogug HaRCTAT ( gzmw)
Start Time: e End Time: pd
Start Point UTM: / End Point UTM: /
Species Tally
Bobolink o
Eastern Meadowlark 0o
Transect No.: 2 ), Habltat: (o Sy TARE. HABITAT
Start Time: - End Time: P
Start Point UTM: / End Point UTM: /
rd e
Species Tally
Bobolink o
Eastern Meadowlark o

Pg._
Slgnature //é &

(Field Personnel)

Quality Control: This form is complete (O & legible 0.
Signature:

(Project Manager)
REV: 2011-06-03 / FORM 014¢

dsg g:\resourcelinternal info and teams\field forms\birds\breeding bird\form_014c_boboalink-and-eame_sar_breeding-survey.docx



Transect No.: 3

Habitat: Clop EELd / ST QUUTATAAE

Start Time: End Time: @& AB (TAT )
7
Start Point UTM: End Point UTM:
Species Tally
Bobolink
Eastern Meadowiark
Transect No.: LI. Habitat: Hay pewd  (unvorr)

Start Time: O 6:22 End Time: 06+ 22
Start Point UTM: O@OGOIQ L1257 End Point UTM: 06063 L  YIRS$ST1Y
Species Tally
Bobolink TG
Eastern Meadowlark '»)

Transect No.: 5

Habitat: Ly £, /UMW,,\

Start Time: 06 1 29 End Time: OG - 5o
Start Point UTM: 0O60%a9YY 4725713 End PointUTM:  AERSTISY Y 7RSI8y
Species Tally /
Bobolink P&
Eastemn Meadowlark o)
Pg.___of __ Quality Controf: This form is complete [ & legible Q.
Signature: Signature:

(Field Personnel)

(Project Manager)
REV: 2011-06-03 / FORM 014c




Tran3ect No.: G Habitat: 2 I V))

Start Time: 0'7‘3 { End Time: 07;1_,( [
Start Point UTM: 0LOSSOl  Y185499 EndPolntUTM: 0605525~ Y18S606
Species Tally
Babolink \ &
Eastem Meadowlark 0

D/ WET MEADS) Friiows

AreEn
Transect No.: 7 Habitat: Ereld / MAXED Hov/ Senssy
Start Time: 0 216 End Time: 026
Start Point UTM: 0@0 $7%7. W78$G5} End Point UTM: %Osq lo (4‘78Sé4{6
Species Tally
Bobolink el
Eastem Meadowlark @)
Transect No.: % Habitat: )& 7" MEADowS 7 / FIed
Start Time: OX: 235 End Time: D8 Ys-
Start Point UTM: ¢ oy ST YIRS SRo End Point UTM: OLoGOUL  Y-185S67
Species Taily
Bobolink 1)
Eastem Meadowlark )]
Pg.___of . Quality Control: This form is complete [ & legible Q.
Signature: Signature:
(Field Personnel) (Project Manager)

REV: 2011-06-03 / FORM 014c¢



: y‘?» Stantec Consulting Ltd.

1 — 70 Southgate Dri .
/'W Guolph ON e Bobolink and Eastern Meadowlark
ﬁ Sanadag iy Breeding Survey Form

Tel: (519) 836-6050
Fax: (519) 836-2493
Stantec (19

Project Number: | (L5 <5 U L 3 ProjectName: |7 4 d- IM)inana

Date: _JJL{ lOf 20 (S Field Personnel: D G (\o«l\q,h_.

[ TEMP (°C): i WIND: ' CLOUD: ~ PPT: Z PPT (in last 24 hrs):
Weather Conditions:

[7-2¢°c | ( /2y, Usna /\@LJ/ G-y

Please mark transect location on map and indicate areas of species observations on map.

mo 4 Habitat: [(/4 et F e//a/

Start Time: [9 5 End Time: é) 2

startPoint UTM: 0604 ¢ 78600 7 End Point UTM:
t {
Species Tally
Bobolink /Q/
Eastern Meadowlark y
7
Stelon
Teansect No.: (O Habitat: CU H ,\’O n ’n
[y

Start Time: ét"s End Time:

Start Point UTM: /7, 05 70? e 7S S 72 End Point UTM:
[
Species Tally
Bobolink 3; /(‘VO ""\“/{esl / ‘[P’m ’4«4‘3 //I U vent /e
Eastemn Meadowlark g \J
7
Pg.___of __ Quality Control: This form is complete [ & legible .
Signature: Signature:
(Field Personnel) (Project Manager)

REV: 2011-06-03 / FORM 014c¢

dsg g:\resourceinternal info and teams\field forms\birds\breeding bird\form_014¢_bobolink-and-eame_sar_breeding-survey.docx



‘G/' Stantec Consuiting Ltd.
1 -~ 70 Southgate Dri
S@ Gueiph, O O Bobolink and Eastern Meadowlark
__ CanadeyNTG RS Breeding Survey Form

Tel: (519) 836-6050
Stantec Fax: (519) 836-2493

Project Number: /ﬂl 062 $O L1 ({3 ’ Project Name: Mm‘ HDV)-—* ﬁvlm(}

Date: JuP LS. DO . Field Personnel: [\ KDP‘LS H
thor G : TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):
Weather Conditlons: g\ ¢
10 rmn ‘P:/
Please mark transect location on map and lndlcate areas of species observations on map.
Transe(! No.: S Habitat: O/ v — Atﬂ L' JW 7
Y . O
Start Time: (/- -"10 . End Time: 1Y/, SO ‘B(bj
sutPontute: N OQ|2 /YW SV, Eendrontum:
¥
Species Tally
Bobolink @
Eastem Meadowlark @

1

—watked hewnseett Ypaoofn B — s o oo |
Olosg 1 e

TZI\:S\{NO.: é Habitat: ( vrm - l,ws! :!E!: é
Start Time: O}/Do End Time: O; . /O .

Start Point UTM: @DT/Oﬁ / (,/78 5’879\ End Point UTM:

Species Tally
Bobolink @
Eastern Meadowlark @

{

Pg. _1_of _)_ Quatity Control: This form is complete [J & legible Q.
Signature: Signature:
Field Personnel) (Project Manager)

REV: 2011-06-03 / FORM 014c

dsg g-esourcevntemal info and teamsifield forms\birds\breeding birdform_014c_bobofink-and-eame_sar_breeding-survey.docx



TransectNo: 4 Habitat: (A) V1

Start Time: 07’ N C/ S— End Time: 07 6“& _
Start Point UTM: 0GOS D0 / Lr—lgs'g'cq_, - End Point UTM:
Species Tally
Bobolink @
Eastem Meadowlark %

aogf%%m&« (locks iy Ao -

Transect No.: q HabEaE (A W [cov
Start Time: 3 8} 20 — 0% Y 0 End Time:
startPoint UTM:_(y() 9 47 (4 / s SS9/ Endpointutm:
Species Tally

Bobolink 7 no— <y, izable //Idé/'}ﬂj' —

Eastern Meadowlark /@ \f}? WB/J vee . Lia é/‘}WF

e »/Un/:,//uw,

O IWAL

+ “patMLO [ﬂ//f, nmar .

Transect No.: 8 ! Habita:  CUVY) |
Start Time: OCZ ) O End Time: W 2.0

Start Point UTM: () ) § M43/ Y ). KE(O)  EndPointuTh:
Species Tally
Bobolink
E M g

astern Meadowlark

4 [
Pg. ___of __ Quality Controi: This form is complete (J & tegible 3.
Signature: Signature:
' (Field Personnel) (Project Manager)

REV: 2011-06-03 / FORM 014c¢



Page 1

\ .. Chimney Assessment Form \'\41 17, 201 |

Observer Details

Nabe Phone Number Email Address
3B ot (= )

Street Address City Prov. Postal Code

Building Details

Street Address City Prov. Postal Code
(alpD Bar""o ~ HOLM\ H‘Of\. on
Owner Name Phone Number Email Address
C )
Type of building (please check one):
O House O church Ijsmre
[ Lowrise Apartment [ school | Factory
D Highrise Apartment D Hospital D Other, please specify:
Chimney Details
Site Name Chimney Code H
(&0 M&M _______________________ b0 -0
GPS coordinates (DD. d ddd): NOTE: Chimney codes are created using the following scheme:
L['T % (o ;li? °N City Initials - Site Initials - Chimney Number
o No. of
Long' (' O qé’ 7 L!L w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

If possible, please draw a picture of the chimney location on the

Chimney material (please check one): building, including the position where the coordinates were taken.

O srick O stucco
O concrete O stone
D Other, please specify:

Mo chi,

If the chimney is modified {cap, liner, etc.), please check the j
appropriate modification:

D Cap D Terra Cotta Liner
D Animal Guard D Spark Protector
D Metal Liner D Other, please specify:

Surrounding habitat (please check one}):
[ Residential O industrial
Commercial D Natural

I:l Other, please specify:

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

O Round > Diameter (cm):

. NOTE: Measurements can sometimes be
L square > Width (cm): estimated by counting bricks. Standard
D bricks have the following measurements:

20cm x 9¢m x 6cm (L x W x H)
Rectangular 2> Width (cm): Length (cm):




UL

Stantec Consuiting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada

N1G 4P5

Tel: (519) 836-6050
Fax: (519) 836-2493

Barn Swallow
Observation Form

Project Number

(09 So44

Date: ZYJ\LT \2 i 2012

Project Name:

S cu\o e

Field Personnel:

D. Cralre-

Weather Condii .| Temp: Wind: Cioud: PPT: PPT in last 24 hrs:
eather Conditions: IL-25C] ©-\ I5% oo mm,a
Survey | Time GPS # BARS Type of Accessible
Station EM Coordinates | observed structure (e.g. | nesting sites Nests
BPRPE barn, culvert) (Y orN) Active Inactive |
D T
g 1 [P o [ — — e
4 l” 555292 ) /%m\gv\j
b it 00GS / Fm@%’
3 7°% ﬂ‘iszgoqj [ 5
(] ¢ 45828 / Z%m\(f
1 |8 lelsl s | [
'L'5 7 °5 %‘?%2?50 3 }%ra\j\
i/_,’, g52 bﬁ‘_;s g?(_)‘l— ! Fo rag
|7 | 3%° |4 zzE,, o Foras;
1..6\1\ V@J( - oN
with Srie Ry 12" Mtl-g::j 511 O Bor colvert )
P cylog? 'Hvly@ [&*° ("Dq 49s0 0 Bow vt N
Quality Control: This form is complete (__) & legible (_ ).
Signature: Signature: \

(Field Personnel)

(Project Manager)

REV: June-09 FORM 034



Stantec Consulting Ltd. )
70-1 Southgate Drive
Guelph, Ontario, Canada Barn Swa"OW

N1G 4P5 Observation Form
Tel: (519) 836-6050

Fax: (519) 836-2493

Project Number { [ﬁ O 7 SOL} 43 Project Name: g C u\.')e..

Date: Z\U \\1 ("" , 2.0\ Field Personnel: = )
Temp: Wind: Cloud: PPT: PPT in last 24 hrs:
Weather Conditions: °
207 | -2 ExoN 4 &
Survey | Time GPS # BARS Type of Accessible
Station Coordinates | observed structure (e.g. | nesting sites Nests
barn, culvert) (Y or N) Active Inactive

CY T Cox BTl T | ) f. | Fomerelanl,

e

/A T
R M7 |Loog? g7 X | A4, e e A
T Jd D /

Quality Control: This form is complete (__) & legible (_).

Signature: Signature:
(Field Personnel) (Project Manager)

REV: June-09 FORM 034




S

Stantec Consulting Ltd.
70-1 Southgate Drive
Guelph, Ontario, Canada
N1G 4P5

Tel: (519) 836-6050

Fax: (519) 836-2493

Barn Swallow
Observation Form

Stantec

Project Number

(035044 3

Jong. Ao 2012

Project Name:

S(“: )\O &

Field Personnel:

A}- ,/1\/\n011<f,Ll
r7

Date:
Weather Conditions: Temp: Wind: Cloud: PPT: PPT in last 24 hrs:
eather Conditions: | /- o ' O- | 207, /g
Survey | Time GPS # BARS Type of Accessible
Station Coordinates | observed structure (e.g. | nesting sites Nests
) 87 barn, culvert) (Y or N) Active Inactive
15 éfo"é» b/w"ﬁ/ #187 / 4. A Foregihg an /7
S 72776 esl Tl 3 4/ 4. - ANADN §
(717877 posTs4 47850y | A 4. FomZ b= salf
5 13- 8"l 8274 47554 34 | 4 4. AN
o K©-F" Gogserdfsiy 3 | WA FoFacte, andl,
IR 0% 7% Lios7 " 485450 [ i Foridind, _anl
[ U \J
Quality Control: This form is complete (_ ) & legible (__).
Signature: Signature:
(Project Manager)

(Field Personnel)

REV: June-09 FORM 034




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): Flues: Chimney:
Total Chimney — .
Height (m) = x 3m + =
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [ Nesting [0 Roosting [0 Unknown

Additional Comments:

Noe. <eer
//
Created by:
y Canadian Ca-partner of
un partenalre cagadien de
Erones oonesn CANADA n
ew sporociste conserve ‘ &
o tN 1}. RNATI 0] NAL

In partnership with:

THE ONTARIO \ =" LA FONDATION
TRILLIDM TRILLIUM
FOUNDATION ‘} DE L'ONTARIO

>Ontario

I* Envnronment (E;Z\rrll';%nanemenl

Ontario Region Région de 'Ontaria

Mcliwraith
Field

f_@&h\g‘ % Naturalists




Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
D, G rw\/\an/ C )
Street Address City Prov. Postal Code
Building Details
Street Addregs Ci J—o Prov. Postal Code
é BM“}’OG A ) S 0 /J
Owner Name Phone Number Email Address
Type of building (please check one):
[J House D Church [ store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospita! D Other, please specify:

Chimney Details

Site Name Ca (TQ BM\-O 2

GPS coordinates (DD.dddd):

L H.-. ??R:_l _____________________

NOTE: Chimney codes are created using the following scheme:

Lat. '}(736‘2 35 °N City Initials - Site Initials - Chimney Number
Long t Q s % ‘ °W No. of
' Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

If possible, please draw a picture of the chimney location on the

AT SRR CEATE building, including the position ghprgthe coordinates were taken.

2 Brick [ stucco

D Concrete D Stone
D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the
apprgpriate modification:

Cap D Terra Cotta Liner
[ Animal Guard |Z(Spark Protector

Metal Liner D Other, please specify:

Sggounding habitat (please check one):
Residential O industrial

D Commercial D Natural

D Other, please specify: ’ .‘ i M -ﬁ., rp_n_A_w -~

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

] ound - Diameter (cm):

NOTE: Measurements can sometimes be
Square

40

> Width (cm): estimated by counting bricks. Standard
D bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)
Rectangular 2> Width (cm): Length (cm):




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): a v Flues: \ / Chimney: Cow P
Totai Chimney - an -
Height (m) = ' x 3m + 2 . %) m
Number of stories in (approx height Height above roofline (m)

building of one story)
If swifts are present, are they: [} Nesting [] Roosting [J Unknown
Additional Comments: \

Vorg. een
Created by: ;

Canadian co-partner of

un partenaire canadien de
@mmcmm .

e BirdLif

In partnership with:

J

> THE ONTARIO U@ LA FONDATION
* TRILLIUM ‘g% TRILLIUM
ntarlo FOUNDATION “ DE L’ONTARIO

I* Environment Environnement
Canada Canada

Ontario Region  Région de [Ontaria

Mcllwraith
Field
. Naturalists




i Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
(oealhiiia )
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
7 e? o E)GU‘ [} A v /ﬁn_ [») f\)
Owner Name Phone Number Email Address
C )
Type of building (please check one):
|___| House D Church D Store
|___| Lowrise Apartment |___| School |___| Factory
|___| Highrise Apartment [:I Hospital [:I Other, please specify:
Chimney Details

Site Name Chimney Code

720 Guobton H - 720 ~ |
GPS coordinat DD dddd) NOTE: Chimney codes are created using the following scheme:

Lat. °N City Initials - Site Initials - Chimney Number
o No. of
Long. G’O é I D 2 w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1

Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):

0 Brick O stuceo
] concrete ] stone
D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

agyp'ate modification:
Cap L__I Terra Cotta Liner

|___| Animal Guard |___| Spark Protector

Metal Liner D Other, please specify:

Surrounding habitat (please check one):
Residential O industrial
|___| Commercial D Natural

|___| Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

N
~

_._——m————‘-‘i

X

m Rpund > Diameter (cm):
Square 2 Width (cm): fﬂz
o
Rectangular 2>  Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

Length (cmy):




Chimney Assessment Form

Page 2
Chimney height Number of l Colour of
above roofline (m): l Flues: Chimney: W v ey
Total Chimney - —
Height (m) = 0,2_ x 3m + ’ - _L m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [_] Roosting (] Unknown

Additional Comments:
o e SCEn

Created by:
Canadian co-partner of

un partenalre canadien de
@mmmmmmm 2

understend ts consenve
appricier conserver B

In partnership with:

hi
> THE ONTARIO \ ==~ LA FONDATION
Ontari o d ¢ T
Nniario

Mcllwraith
_ Field
1 Naturalists

I*I mmem cE:;i:;r;nement

Ontario Region  Région de ['Ontaria




Chimney Assessment Form

Page 1
Observer Details
Name Phone Number Email Address
a N ( )
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. | Postal Code
.7 L}% Ba P+0r\ HQ_M\ “‘nn O 1y,
Owner Name Phone Number Email Address
C )
Tg of building (please check one):
House [ chureh O store
|:| Lowrise Apartment D School D Factory
|:| Highrise Apartment D Hospital |:| Other, please specify:

Chimney Details

Site Name

M Derkon

GPS coordinates (DD.dddd):
Lat. 11 °N

Long. }‘?7 °W

Number of years
active (if known):

Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):
|:| Stucco
|:| Stone

|:| Other, please specify:

Brick
D Concrete

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification:
D Cap Q(Terra Cotta Liner

dSpark Protector

D Other, please specify:

D Animal Guard
|:| Metal Liner

Syrrounding habitat (please check one):
ujJ Residential |:| Industrial
|:| Commercial |:| Natural

[J other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

v

! I

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

D Round -> Diameter (cm):
E Square > Width (cm):
Rectangular

> width@em): (g0 tengthem): O [7

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): l Flues: ’ Chimney: b mw w
Total Chimney .
Height (m) = 2 x 3m + / . ? m
Numbef”of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: [] Nesting [J Roosting ] Unknown
Additional Comments:
v o See .

Created by:

@mmcmm
b

In partnership with:

>Ontario

Environment
Canada

Ontario Region

v

Environnement
Canada

Région de |'Ontaric

Canadian co-partner of
un partenaire canadien de

THE ONTARIO
TRILLIUM
FOUNDATION

LA FONDATION
TRILLIUM
DE L'ONTARIO

¥

Mcliwraith
Field

ki Naturalists




Chimney Assessment Form

Observer Details

Page 1

Owner Name

()

Name Phone Number Email Address
. (;(h)nm (S k)
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
7? 7 Rorbe- Ham on

Phone Number

0\
Email Address

Type of building (please check one):

D House D Church D Store
|:| Lowrise Apartment D School D Factory
|:| Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

GPS coordinates (DD.dddd):

Lat. °N City Initials - Site Initials - Chimney Number
o No. of
Long' —CADJ-—SJZ w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

NOTE: Chimney codes are created using the following scheme:

Chimney material (please check one):
D Stucco

D Stone

D Other, please specify:

Brick
D Concrete

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

D Cap B/Terra Cotta Liner
D Animal Guard liSpark Protector

D Metal Liner D Other, please specify:

Surrpunding habitat (please check one):
|!i Residential D Industrial
D Natural

|:| Other, please specify:

D Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

T

D Round - Diameter (cm):

> Width (cm): & o

> Width (cm):

Square

O

Rectangular

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

Length (cm):

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form . &

Page 2
Chimney height Number of Colour of
above roofline (m): 3 Flues: I Chimney: (IJ'V)
Total Chimney = —
Height (m) = % l X 3m + 3 " —é m
Num stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: (] Nesting [J Roosting [0 Unknown

Additional Comments:

/Ubne/ scen

Created by:
y Canadian co-partner of

un partenaire canadien de
Qs'mwmmm »

s BirdLif
in partnership with:

\-
> THE ONTARIO G LA FonDATION
O » TRILLIUM 71 TRILLIUM
ntarlo FOUNDATION | DE L'ONTARIO

Mcliwraith
Field

21\(&\' 2 Naturalists

l* Evionment  Environnement ) T*
Canada Canada N

Ontario Region  Région de I'Ontaric




Chimney Assessment Form

Page 1
Observer Details
Name Phone Number Email Address
D (f; rov\‘\q o ( )
Street Address City Prov. Postal Code
Building Details
Street Address Ci'H Prov. Postai Code
A 2 % OU"\"O o A ”-Q,\ o
Owner Name N Phone Number Email Address
(44
Type of building (please check one):
IE/House D Church D Store
D Lowrise Apartment D School D Féctory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

T22. Barton

GPS coordinates (DD.dddd):

lat._ 47 % 53@2 °N

Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

° No. of
Long. _G_O_ﬂﬁ_ w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):

%k D Stucco
D Concrete D Stone

D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification:
Cap D Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

Surrounding habitat (please check one):
Residential O industrial
D Natural

D Other, please specify:

D Commercial

If possible, please draw a picture of the chimney iocation on the
building, including the position where the coordinates were taken.

] Round -> Diameter (cm):
Déquare 2 Width (cm): io 1 "l’b
U

Rectangular > Width (cm):

Length (cm):

Piease select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form )é
Page 2

Chimney height Number of Colour of
O.s \

above roofline (m): Flues: Chimney: 8 Ol
Total Chimney - i

Height (m) n ‘ Z g 3m + O 5 = (o 5 m

Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [] Roosting [J Unknown

Additional Comments:
Mo seen.

\However se»em& Eqrv\ Sw«&&om o
F‘l,\ﬂ\ a o oF weades am&
wouJ' w \C—l\ S“

Created by:
4 Canadian co-partner of

un partenalre canadien de
@mmmcmm )L

In partnership with:
2 . s S o
Ontarlo FOUNDATION Y B8 L'ONTARIO

I* Environment Environnement
Canada Canada

Ontario Region ~ Région de 'Ontarig

Mcllwraith
Field
i Naturalists




Chimney Assessment Form

Page 1
Observer Details
Name Phone Number Email Address
D. G aha,. (
Street Address City Prov. Postal Code
Building Details
Street Addr%LP City Prov. Postal Code
L}J B o k [o]a] Hq,m_ PN
Owner Name Phone Number Email Address
(
TypeAf building (please check one):
House [ church D Store
D Lownise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

XL‘\UI &P\On

GPS coordinates (DD.dddd):
Lat. 4785915 °N

Long. ‘aﬂbﬂ)!‘}! °W

Number of years
active (if known):

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1

LO-141-2

Chimney material (please check one):

O srick O stucco
[ concrete O stone
D Other, please specify:

appippriate modification:
Cap D Terra Cotta Liner
I%Animal Guard |:| Spark Protector

Metal Liner D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

Surrounding habitat (please check one):
[J Residential O industrial
D Commercial |:| Natural

Other, please specify:

If possible, please draw a picture of the chimney location on the
building, inciuding the position where the coordinates were taken.

O] Round -> Diameter (cm):
OJ square > Width (cm):
Rectangular <> Width (cm): “I'O

Length (cm): % l 2

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of g Colour of k
above roofline (m): ‘ Flues: Chimney: B
Total Chimney
Height (m) = 2/ X 3m + l Z m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: (] Nesting [] Roosting (J Unknown
Additionai Comments:

ﬂ)o e s&eﬂ,

At lees 2 Do Swadlow See, ).ue_.

2
o P

,,um& nest
Crasm it

Sl)ra %3'2 %q%" €-m+s

Created by:
emm“mmm

In partnership with:
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I *I Cmmem gt:’/‘i;::nernent
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Chimney Assessment Form 14
Page 1

Observer Details

Name Phone Number Email Address
D, G raJ/\a.n-- (1)

Street Address City Prov. Postal Code

Bortsa On)

Building Details

Street Address Cit Prov. | Postal Code
BQ("}'O’\ Vo X.NY ”11\ O’V
Owner Name l(’hone ;Jumber "~ | Email Address
Tg of building (please check one):
House [ churen [ store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital |:| Other, please specify:

Chimney Details

Site Name %% ‘_\ '{BM )(-on Chimney Code H iy wg 4 o= I

GPS coordinates (DD.dddd): NOTE: Chimney codes are created using the following scheme:
Lat. '+7‘K‘5 89.\ °N City Initials - Site Initials - Chimney Number
0 No. of
Long. _(,071 A06 w Eg. City Name Site Name Chimneys  Code

Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

: . ; If possible, please draw a picture of the chimney location on the

%mney material (please check one): building, including the position where the coordinates were taken.

Brick [J stucco KD
) Cor\crete [J stone

] other, please specify:

If the chimney$s modified (cap, liner, etc.), piease check the
appjopriate m %tion:

Ca D Terra Cotta Liner
% Animal Guard D Spark Protector

Metal Liner D Other, please specify:

Syrrounding habitat (please ched one):
& Residential D Industrial
D Commercial [J nNatural
D Other, please specify:

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

gRound > Diameter (cm):

. NOTE: Measurements can sometimes be

Square > Width (cm): “‘_OL“ 0 estimated by counting bricks. Standard

D bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

Rectangular > Width (cm): Length (cm):




Chimney Assessment Form - e

Page 2
Chimney height 3 Number of ' Colour of
above roofline (m): Flues: Chimney:
Total Chimney - —
Height (m) = l x 3m + 3 % é m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: (] Nesting [J] Roosting [0 Unknown

Additional Comments:

Noe  seew
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Chimney Assessment Form

Page 1

Observer Details

Name Phone Number Email Address

Street Address City Prov. Postal Code
Building Details

Street Address City Prov. Postal Code

Bn_l“b Fay Am g / 7‘01\_ o
Owner Name Phone Number Email Address
C )

Type of building (please check ontl-.%/

D House Church D Store

D Lowrise Apartment D School D Factory

D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

GPS coordinates (DD.dddd):

lat. 4785797 °N

Chimney Code

...................................... T

NOTE: Chimney codes are created usihg the following scheme:

City Initials - Site Initials - Chimney Number

[ 4
° No. of
Long' (30 7”’04 w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimpey material (please check one):
@/Bn'ck [ stucco

D Stone

D Other, please specify:

D Concrete

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

Terra Cotta Liner

;}Bp
Animal Guard [zr‘Spark Protector

D Metal Liner D Other, please specify:

Surrounding habitat (please check one):
lj Residential

D Commercial

D Industrial

D Natural
D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

O Round - Diameter (cm):
Sﬁquare 2> Width (cm):
Rectangular

> Width (cm): 0[0 Length (cm): a' ZQ

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Page 2

Chimney Assessment Form ?

Chimney height Number of Colour of
above roofline (m): 2 Flues: { Chimney: l ; Fa)

Total Chimney - —
Height (m) = EZ x 3m + 2 = g =
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: ] Nesting [] Roosting [J Unknown

Additionai Comments:

mon& See

l ﬁarn qu,“o.. N-‘-S\\ oA C«S}’ .s.JL,&? Llw»fd't
onder emveg 2 BAs.,) por presert
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y {anadian co-partner of
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Chimney Assessment Form

Observer Details

Page 1

| O

Name

h an ﬁ; f‘n_,\/\'n_,'m ( )

Phone Number

Email Address

Streét Address City Prov. | Postal Code
Building Details
Street Address City Prov. | Postal Code
96 s e Haog Hon | OV
Owner Name Phone Number Email Address
C )
Tg';?( building (please check one):
House O chureh [ store
[:] Lowrise Apartment [:] School D Factory
[:] Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Nam2 é G ,Dw

GPS coordinates/{(%D.dddd):
Lat. L‘ 55 &2

°N

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

' ° No. of
Long' {.” O _I l 7 3 w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):

Q/ Brick [ stucco
] concrete O stone
[:] Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the
approprate modification:

Hﬂ erra Cotta Liner
Spark Protector

[:] Other, please specify:

Cap
[:] Animal Guard
D Metal Liner

Sgy(ding habitat (please check one):
Residential O industrial
D Natural
D Other, please specify:

[:] Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

D Round - Diameter (cm):
nguare 2> Width (cm): i O
O

Rectangular -2 Width (cm):

Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form - }'O

Page 2

Chimney height Number of Colour of
above roofline (m): i Flues: } Chimney: Bmm

r 4
Total Chimney - —-
Height (m) = l 5 x 3m  + ! N _L'S m

Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: ] Nesting [J Roosting [C] Unknown

Additional Comments:

Noro seen

Created by:
Canadian co-partner of

un partenalre canadien de

@mﬂmmmm »

in partnership with:

> THE ONTARIO Y97 LA FONDATION
* TRILLIUM "““ TRILLIUM
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Canada Canada S, AN .
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Chimney Assessment Form

Page 1
Observer Details
Name Phone Number Email Address
Street Address City Prov. Postal Code
Building Details
Street Address G City Prov. Postal Code
229 (o lower Ha o)
Owner Ndmé Phone Number Email Address
C )
Tybuilding (please check one):
House |:| Church D Store
D Lowrise Apartment D School D Factory
|:| Highrise Apartment l:] Hospital [:I Other, please specify: ﬂlﬂ

Chimney Details

Site Name

AX] G |oves

Chimney Code
__________________________ H-a39- |

GPS coordinates (DD.dddd):
Lat. ‘_-l 28,5 ,332 °N

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

° No. of
Long. __(a07] [0 ) w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):
Brick D Stucco
D Stone

D Other, please specify:

D Concrete

If the chimney is modified (cap, liner, etc.), please check the

appropriate modiﬁcation[:z(
D Cap Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

Surrounding habitat (please check one):
O industrial
[:I Natural
D Other, please specify:

Residential

D Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Shee 1

O Round > Diameter (cm):
?quare >  Width (cm):
Rectangular

2> Width (cm): ':EZ Length (cm): 5 ‘ z

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): l ,S Flues: Chimney: ; Q » .
Total Chimney — 5 -
Height (m) = ; X 3m + / ' = 4 5 m
Number of stories in (approx height Height above roofline (m)

building

of one story)

If swifts are present, are they: [J Nesting

[J Roosting (J Unknown

Additional Comments:

Moo seen

Created by:

emmcmm
o

in partnership with:

> :
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Environnement
Canada

Environment
Canada
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Chimney Assessment Form

Page 1
Observer Details
Name Phone Number Email Address
D ‘ (-; ahan— 1 )
Street Address City Prov. Postal Code

Building Details

Street Address G C%D Prov. Postal Code
lo ver toe Jon, | ON
Owner Name Phone Number Email Address
Type of building (please check one):
D House ;M Churen ] store ll\) {
ttnesce S
D Lowrise Apartment D School El Factory
D Highrise Apartment D Hospital D Other, please specify:
Chimney Details
Site Name Chimney Code
G \W - T O
GPS coordinates (DD.dddd): NOTE: Chimney codes are created using the following scheme:
Lat. ¥7€5149 °N City Initials - Site Initials - Chimney Number
¥
° No. of
Long' _@70§ 7 w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2
] K ) If possible, please draw a picture of the chimney location on the
Chimney material (please check one): building, including the position where the coordinates were taken.
O Brick [J stuceo

D Concrete D Stone

D Other, please specify:

No«b Seen

If the chimney is modified (cap, liner, efc.), please check the
appropriate modification:

D Cap D Terra Cotta Liner
D Animal Guard D Spark Protector
D Metal Liner D Other, please specify:

Surrounding habitat (plegse check one):

Q/Residential l@f D Industrial

D Commercial D Natural

D Other, please specify:

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

D Round - Diameter (cm):

. NOTE: Measurements can sometimes be
L1 square > Width(em)y: estimated by counting bricks. Standard
D bricks have the following measurements:

20cm x 9cm x 6cm (L x W x H
Rectangular 2> Width (cm): Length (cm): ( xH)

2.



Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): Flues: Chimney:
Total Chimney -
Height (m) = x 3m + 0
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [ Nesting [] Roosting [0 Unknown

Additional Comments:

MO:\Q N S&C—V\
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Observer Details

Page 1

Chimney Assessment Form

[3

Name

Phone Number
D. Gham (i} )

Email Address

Street Address

15 R 2

GPS coordinates (DD.dddd):

Lat. L” %50 8 7

°N

City Prov. Postal Code

Building Details

Street Address g City ] Prov. | Postal Code

Owner Name Phone Number Email Address

C )

Type of building (please check one):

D House O chureh O store

[ Lowrise Apartment [J school | Factory

D Highrise Apartment D Hospital D Other, please specify:
Chimney Details

Site Name Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site [nitials - Chimney Number

Long ! Qa j ] 5 °W No. of

L Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1

Number of years London 141 Wortley 2 LO-141-1

active (if known): LO-141-2

Chimpney material (please check one):
EP"Bn'ck D Stucco
D Concrete D Stone

D Other, please specify:

VT

agﬂpriate modification:
Cap E/I'erra Cotta Liner

|:| Animal Guard |:| Spark Protector

[ Metai Liner O Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Surrounding habitat (p(l;;se check one):
m Residential R‘

D Commercial

D Industrial

D Natural
|:| Other, piease specify:

M oad

O Round = Diameter (cm):

Square 2> Width (cm):

Rectangular

>  Width (cm): ‘_-)1) Length (cm): [2(7

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

13

Page 2
Chimney height Number of Colour of
above roofline (m): Z Flues: Chimney: N w »n i
Total Chimney - —
Height (m) S x 3m + = 5 m
Number of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: [] Nesting [J Roosting [0 Unknown
Additional Comments:
Ubne seen

Created by:

In partnership with:

Canadhan co-partner of
un partenalre canadien de

@mwmmm

appricier conserver

v
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Observer Details

Chimney Assessment Form

Page 1

Name Phone Number Email Address
D (Gochaa (i) |
Street Address City Prov. Postal Code
Building Details
Street Address H City Prov. Postal Code
&2 wy g arn - on,
Owner Narhe / Phone Number Email Address
C )
Type,of building (please check one):
E House D Church Od Store
D Lowrise Apartment D School D Factory
[] Highrise Apartment [ Hospitai [] other, please specify:

Chimney Details

Site Name %Ll.:s H\M, {

[
GPS coordinates (DD.dddd):

NOTE: Chimney codes are created using the following scheme:

Lat. 47%5 lg 7 °N City Initials - Site Initials - Chimney Number
° No. of
Long. w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):
D Stucco

E_'fn‘ck
Concrete D Stone

D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification:
D Cap @(Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

Residential [J industrial

Surrgunding habi t(pl:*;e check one):
I]7u «f

D Natural
D Other, please specify:

D Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

VR

(‘Oml

- Diameter (cm):
= Width (cm): "kzcw\‘

= Width (cm):

;‘found
Square
Ol

Rectangular

Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9¢m x 6em (L x W x H)




Chimney Assessment Form ' 7'*)"

Page 2

Chimney height Number of Colour of
above roofline (m): 2_ Flues: , Chimney: (.; i‘%{

Total Chimney -~
Height (m) = 2 x 3m + Ei =
Number of stories in (approx height Height above roofline (m)
buitding of one story)

If swifts are present, are they: [] Nesting [J Roosting | Unknown

Additional Comments: ) '
Mone  seen.

Bhsw Sten i area 7%'}‘&7)&,0 et erleg

! N eS|
Created by:
Y Canadian co-partner of
un partenalre canadien de
@%mﬁmmm »
EERNESS BirdLift
INTERNATIONAL

In partnership with:

¥
= H T R L LA FolnATION
Ontarlo FOUNDATION OZ L'ONTARIO

I* Environment Environnement
Canada Canada

Ontario Region  Région de I'Ontaria

L Mcliwraith
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1\\{\\ Naturalists



Chimney Assessment Form

[S

Page 1

Observer Details

Name Phone Number Email Address
Street Address City Prov. Postal Code
Building Details
Street Addr% City Prov. Postal Code
M\ 2 (47aY) N\
07 Hu, K Ham. [Hon | O
Owner Name 14 Phone Number Email Address
C )
Tgﬁf building (please check one):
House O church [ store
D Lowrise Apartment D School D Factory
D Highrise Apartment E] Hospital D Other, please specify:
Chimney Details
Site Name 8 7 H g Chimney Code H Cgo 7
TR T | A — s s Sl ——— s R il i
GPS coordinates (DD. d‘ddd)i NOTE: Chimney codes are created using the following scheme:
Lat. . °N City Initials - Site Initials - Chimney Number
o No. of
Long. ”q ACH w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number,of,years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimpey material (please check one):
[ZKém

D Concrete

D Stucco
D Stone

D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification:
E(Terra Cofta Liner

D Spark Protector

Cap
[:| Animal Guard

D Metal Liner D Other, please specify:

Surrounding habitat (pla(aasgh
IjResidenﬁal / fv

D Natural

eck one):
Industrial
D Commercial

E] Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

O Round > Diameter (cm):
O square > Width (cm):
Rectangular 2> Width (cm): 0'2 0 Length (cm): [ aD

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20em x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2

15

Number of
Flues:

Chimney height
above roofline (m):

2

2

Colour of
Chimney:

g [

Total Chimney o -
Height (m) . ' x 3m ?) = é m
Number of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: [] Nesting [] Roosting [0 Unknown
Additional Comments: ]
Y ne Seen,
Created by:
Canadian co-partner of

éw&mcmm
e e

In partnership with:
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Chimney Assessment Form

[6

Page 1
Observer Details
Name Phone Number Email Address
D, G mvl/\a D ( )
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
717 Huy, & s on [ O
Owner Name { Phone Number N TEmail Address
()
Type of building (please check one):
D House D Church D Store
D Lowrise Apartment D School D Factory
I:l Highrise Apartment 'l Hospital mher, please specify: 5“0@@ C(‘ mL_ n\m;g; pd

Chimney Details

[ BU\\AA\\S

Site Name

117 Hu, ¢

GPS coordinates (DD.dddd):

Lat. 43']2 73 _°N
Long. 7 9. Y 00 °w
Number of years

active (if known):

Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):

O Brick O stucco
O concrete O stone
D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

D Cap

D Animal Guard

D Terra Cotta Liner
D Spark Protector

D Metal Liner D Other, please specify:

Surrounding habitat (please check one):
O industrial
(] Natural

D Residential
D Commercial

D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

(\foqc, seen

USnes

X){.‘78

U Round - Diameter (cm):
Ol Square 2> Width (cm):
U

Rectangular = Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

Length (cm):




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): Flues: Chimney:
Total Chimney .
Height (m) - x 3m L2 T
Number of stories in (approx height Height above rooftine (m)
building of one story)

If swifts are present, are they: (] Nesting [] Roosting [1 Unknown

Additional Comments:
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Chimney Assessment Form

"7

Page 1

Observer Details

N Ph Numb
ame D . G(‘a\mw_ ( one)um er

Email Address

Street Address City Prov. Postal Code
Building Details
Street Address City Prov. | Postal Code
143Hu,, € Moo /ﬁﬂi )
Owner Name / Phone Number Email Addfess
{ -4)
Type of building (please check one):
M/House D Church D Store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:
S

Chimney Details

Site Name 7% Hb\" g

GPS coordinates (DD.dddd):

Lat. 47&5’%’2
Long. (005 75‘7

Number of years
active (if known):

°N
°W

Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimhey material (please check one):
J;rick O stucco

D Concrete D Stone

D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

If possible, please draw a picture of the chimney location on the
building, including the position where x coordinates were taken.

—

appropriate modification:
D Cap E(I’erra Cotta Liner

D Animal Guard
D Metal Liner

l:] Spark Protector
D Other, please specify:

Surrpunding habitat (pleage check one):

Residential

D Commercial

(v

Industrial

l:] Natural

D Other, please specify:

toad

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

D Round

Square

O

Rectangular

2> Diameter (cm):

> widthemy:  S0X S0

> Width (cm):

Length (cm):

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x6cm (L x Wx H)




Chimney Assessment Form | 7

Page 2
Chimney height Number of \ Colour of
above roofline (m): Flues: Chimney: g m "
Total Chimney — =
Height (m) - 1 X 3m . J ol ; m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [] Nesting [] Roosting 0 Unknown

Additionai Comments:

Nore <seea

Created by:
Canadian co-partner of

un partenaire canadien de
@mmmﬁcmm »

S BirdLif

In partnership with:

W} THE ONTARIO LA FONDATION
z;— Ontario rosmasvan Mg LN

. .
I* gv‘"ar:;mem g:""':;f;nemem Mcliwraith
Ontario Region  Région de IOntarig [ Field

Py Naturalists
FUNR

wr



Chimney Assessment Form

/€

Page 1
Observer Details
Name Phone Number Email Address
Street Address . City Prov. Postal Code
N
- - - ‘-‘H‘-"""—\-\.____‘_\_
Building Details ST _
Street Address City Prov. Postal Code
70 % H 8 /ﬁzm&éﬁ on
Owner Name Phone Number Email Address
()
Type of building (please check one):
L__l House D Church Béore
L__| Lowrise Apartment L__| School L__| Factory
(] Highrise Apartment ] Hospital (] other, please specify:
Chimney Details
Site Name Chimney Code

[0 H wy 3
GPS coordinates (DD.dddd):
Lat._$7%5 23]

Long. (70570 [

°N
W

Number of years
active (if known):

____________________ }‘[*703

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):

[ srick

L__l Concrete

D Stucco
L__| Stone

L__l Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

No C>¢\‘«\'\07

L__| Cap

L__| Animal Guard
L__| Metal Liner

L__| Terra Cotta Liner
l:] Spark Protector
D Other, please specify:

L__| Residential

L__| Commercial

Surrounding habitat (please check one):

L__| Other, please specify:

[ industrial
D Natural

D Round

D Square

|

Rectangular

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

= Diameter (cm):
NOTE: Measurements can sometimes be

> Width (cm): estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

2> Width {cm): Length (cm):




Chimney Assessment Form 18

Page 2
Chimney height Number of Colour of
above roofline (m): Flues: Chimney:
Total Chimney s .
Height (m) = x 3m + =
Number of stories in (approx height Height above roofline (m)
building of one story)

if swifts are present, are they: [J Nesting [] Roosting [J Unknown

Additional Comments:
Vo bjeds seen

Created by:
y Canadian co-partner of
un partenaire canadien de
@aaammmcmm 0
understend conNeTve . .
e S BirdLife

In partnership with:

2 : e onvanio S La FowsaTion
Ontano wue

Mcliwraith
Field
. Naturalists

I* Environment Environnement
Canada Canada

Ontario Region  Région de I'Ontaric




Chimney Assessment Form

Observer Details

)7

Page 1

Name Phone Number Email Address
D. 6 o hg o )
Street Address City Prov. Postal Code
Building Details
Street Address a ;q Postal Code

Huy 8
4

Owner Name Phone Number
C )
Type of building (please check one):
ouse O chureh [} store
D Lowrise Apartment D Schootl |:| Factory
O Highrise Apartment | Hospital [J other, please specify:

Chimney Details

Site Name é b? th ?

GPS dinates (DD.dddd):
et 185395
Long. (go s4s4

°N
°W

Number of years
active (if known):

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):

D Brick D Stucco
Stone

D Concrete
Ol Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

D Cap

D Animal Guard

Terra Cotta Liner

D Spark Protector

D Metal Liner D Other, please specify:

S[gounding habitat (pfgase check one):
Residential |<V [ Industriat

D Commercial D Natural

D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

_ cheifemge W
 oad

g/?ound
Square
O

Rectangular

= Diameter (cm):

- Width (cm): %! (Aad)

> Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x9cm x 6em (L x W x H)

Length (cm):




Chimney Assessment Form

17

Page 2

Chimney height Number of } Colour of
above roofline (m): Flues: Chimney: (w,

7
Total Chimney >
Height (m) x 3m + o~ = 5

Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [] Nesting [] Roosting (J Unknown

Addltional Comments:

(Ud ne. sSeéen.

%wq Su/amao -Rde | . ﬁ" Sunl'wlola WN
g

Created by:
Y Canadian co-partner of

un partenaire canadien de

v@mmcma
.y

In partnership with:

L4

2 - vue ouranio S La ronoaTion
O‘nta rio soumuuien A b
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I* (E:z;]ar?amem sz; " N Mcliwraith
io Regi ion de {Ontari £ Field
Ontario Region  Région de {Ontari A

70  Naturalists
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Chimney Assessment Form 20

Page 1
Observer Details
Name Phone Number Email Address
) G W C )
Street Address City Prov. | Postal Code

Building Details

Street Add reT = Qd City Prov. Postal Code
'QQ )’rU|+lﬁ/\d A 'a_M\ /Al\ 0”
Owner Name Phone Number Email Address
C
'Ig&(building (please check one):
House O church 0] store
[ Lowrise Apartment [J school O Factory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Chimney Code

} X totlad | M A

GPS coordinates (DD dddd): NOTE: Chimney codes are created using the following scheme:
Lat fz 2 55505_3 °N City Initials - Site Initials - Chimney Number

Site Name

° No. of
Long' —&05 36‘3 w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1

Number of years London 141 Wortiey 2 LO-141-1
active (if known): LO-141-2

. ; . If possible, please draw a picture of the chimney location on the
Chimpley material (please check one): building, including the position where the coordinates were taken.
i Brick O stucco m
D Concrete [ stone

O Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

apprgpriate modification:
L)
Cap D Terra Cotta Liner

g}ﬁmal Guard [:| Spark Protector

Metal Liner [ other, please specify: )(
Surrgunding habitat (please check one):

Eﬁ:esidential D industrial

D Commercial D Natural

D Other, please specify:

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

D Round -> Diameter (cm):
. NOTE: Measurements can sometimes be
D quare > Width (cm): - estimated by counting bricks. Standard
bricks have the following measurements:
20cm x9cm x 6em (L x W x H
Rectangular 2> Width (cm): [5 Length (cm): @ ( )




Chimney Assessment Form 2D

Page 2
Chimney height Number of Colour of
above roofline (m): 0 -5 Flues: [ Chimney: Bmw a9
Total Chimney - -
Height (m) - ; g X 3m + ! = 7 m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [ Nesting ] Roosting [0 Unknown
Additional Comments: :

/V 09C- SCeh
Created by:
¥a Canadian co-partner of
un partenaire canadien de
emﬂummmmm pY.

3 understend o) consanve 2 &1

e o BirdLi
INTERNATIONAL

In partnership with:

L]

2 : vun ouranie KD 1 roussrion
Ontario rosnbarion UL oi'tiduranio

Rz o=

Ontario Region ~ Région de 'Ontaric

Mcliwraith
C  Fileld
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Chimney Assessment Form

Observer Details

Page 1

MR, CaNan Wil

Phone Number

Email Address

Street Address City Prov. Postal Code
Building Details

Street Address Cip Prov. Postal Code

2 Feetland a&u am: Mo 1OV
Owner Name Phone mber Email Address
Tlgyf'building (please check one):
House D Church D Store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name 23;2 F(-,,Ha,.e

GPS coordinates

DD.dddd):
Lat. L”éB 7&7
Long. _ &0 54.0b

°N
°W

Number of years
active (if known):

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. Citv Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney matenal (please check one):

E{Eﬁck [ stucco
Concrete

D Stone

O Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

al;?priate modification:
Cap D Terra Cotta Liner

D Animal Guard D Spark Protector

D Metat Liner D Other, please specify:
H{undmg habitat (please check one):
Resndentlal D Industriai

D Natural
D Other, please specify:

D Commercial

If possibie, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

VA

%

|

-~

O Round - Diameter (cm):
D Bquare > Width (cm):
Rectangutar - Width (cm): 30

Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 89cm x 6cm (L x W x H)

(%0)




Chimney Assessment Form 21

Page 2
Chimney height Number of Colour of
above roofline (m): ] Flues: 1 Chimney: 6 O\
Total Chimney ha == /
Height (m) = 2, x 3m + ] - 7 m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [] Roosting 0 Unknown

Additionai Comments:

(Uonc. e .

e Swallow ﬁmﬁ.\ﬁ OM

Created by:
y Canadian co-partner of
un partenaire canadien de
@ammcm »
understsnd £Lonserve 3 4
e BirdLift
INTERNATIONAL

in partnership with:

¢

2, : Tor Suranie oy ronnamion
Ontarlo POUNDATION OE L'ONTARIO

l* Environment  Environnement 1‘ \
Canada Canada S

Ontario Region  Région de I'Ontaric

Fomd Mcllwraith
fi % Flold
P76 Naturalists
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Chimney Assessment Form 22

Observer Details

Page 1

Name Phone Number Email Address

Street Address

City Prov. Postal Code

Building Details

Street Address

City Prov. Postal Code
H A / ‘74{\ d [V

aso Fﬁn'HOud

GPS coordinates %)D.dddd)
Lat. °N
(20

Long. °W

Number of years
active (if known):

Owner Name Phone Number Email Address
(S
Type of building (please check one):
[3 House D Church O store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:
Chimney Details
Site Name

Chimney Code -2 $ e /

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1

L0O-141-2

ig‘ey matenal (please check one):
Brick [ stucco

D Concrete D Stone
D Other, please specify:

ey is modified (cap, liner, etc.), please check the
appropdate modification:

Cap D ;erra Cotta Liner
|:| Animal Guard MSpark Protector
D Metal Liner D Other, please specify:

Surrounding habitat (ple check one):
l]/l:esidential ’ D Industrial
D Commercial D Natural

[:| Cther, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

N

O Round > Diameter (cm):

Square > Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:

20cmx9cmx6em (L xWx H
Rectangular 2 Width (cm): c‘LS Length (cm): 3 D x ( xH)




Chimney Assessment Form 22

Page 2
Chimney height 2 Number of , Colour of
above roofline (m): Flues: Chimney: g(b w»
Total Chimney - =
Height (m) = x 3m + r é m
Number of stories in (approx height Height above roofiline (m)
building of one story)

If swifts are present, are they: ] Nesting [] Roosting ] Unknown

Additional Comments:

A}O't’, e

Created by:
L ] Canadian co-partner of
un partenaire canadien de
@mﬂﬁcmzx pY .
understend consarve G 2.
i BirdLife

INTERNATIONAL

In partnership with:

j
= ; T i P T ion
Ontarlo FOUNDATION DE L'ONTARIO

'* Environment Environnement
Canada Canada

Ontario Region  Région de I'Ontaric

Mcllwraith
Field
» Naturalists




Chimney Assessment Form

Observer Details

2>

Page 1

Name D 6 Phone Number
s rot.l'\am (1)

Email Address

Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
288 Frotland Rof Hepay o
Owner Name Phone Number Email Atidress
(=)
Type g building (please check one):
B/::use O church [ store
D Lowrise Apartment D School D Factory
|:| Highrise Apartment |:| Hospital |:| Other, please specify:

Chimney Details

Site Name 3«?;\,\*'@/0

GPS coordinates (DD.dddd):

NOTE: Chimney codes are created using the following scheme:

Lat. L" 78 (p o? [0} 9’ °N City Initials - Site Initials - Chimney Number
Long °W No. of
: Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):

E}ﬁck [ stuceo
Concrete

D Stone

D Other, please specify:

if the chimney is modified (cap, liner, etc.), please check the

approprigte modification:
mé: D Terra Cotta Liner

|:| Animal Guard D Spark Protector

D Metal Liner |:| Other, please specify:

C
€’ D Industrial

|:| Natural
D Other, please specify:

Surrounding habitat (ple:y check one):
T Residential 7

|:| Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

™

O reund

Square

d

Rectangular

- Diameter (cm):
2> Width (cm): 6‘2

-2 Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

Length (cm):




Chimney Assessment Form 23

Page 2

Chimney height Number of Colour of G
above roofiine (m): Flues: \ Chimney: rqy
L4
Total Chimney = -

Height (m) =2 x 3m + ] ) B
Number of stories in (approx height Height above roofline (m)

building of one story)

If swifts are present, are they: [] Nesting [J Roosting [J Unknown

Additional Comments:

n)é e SCeq

Created by: v
i Canadian co-partner of

un partenaire canadien de
v@m%memm »

In partnership with:

9
}-} . T LI ?? Troiomn o
Ontarlo FOUNDATION ‘} DE L'ONTARIO

Mcliwraith
Field
‘X-‘- Naturalists

I* Environment Environnement
Canada Canada

Ontario Region  Région de I'Ontaria

Fo
) 1‘:‘»;
RN



Chimney Assessment Form

Observer Details

Page 1

2yl

Name Phone Number Email Address
Pl e ha. L. ()
Street Address City Prov. Postal Code
Building Details
Street Addres City Prov. Postal Code

Owner Name Phone Number Email Address
C )
Wuilding (please check one):
House I___] Church D Store
D Lowrise Apartment I___l School I___l Factory
D Highrise Apartment [:] Hospital D Other, please specify:
Chimney Details
Site Name Chimney Code
287 Soves Y L A
GPS coordinates (DD. dddd): NOTE: Chimney codes are created using the following scheme:
Lat. 7 5 °N City Initials - Site Initials - Chimney Number
° No. of
Long. 4 w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check one):
O rick [ stucco
‘Z(Concrete [ stone

D Other, please specify:

If the

appropriate modification:

Cap I___] Terra Cotta Liner
[:] Animal Guard I___l Spark Protector

D Metal Liner D Other, please specify:

imney is modified (cap, liner, efc.), please check the

Surrounding habitat (pleage check one):

Residential K [ industrial
[ Natural

D Other, please specify:

|:| Commercial

l/N

if possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

] Reund - Diameter (cm):
B/Square > Width (cm): 2 Q
O

Rectangutar <> Width (cm):

Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): ] Flues: l Chimney: @
Total Chimney s =
Height (m) . x 3m + l = ; 4[ i
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [J Roosting [J Unknown

Additional Comments:

A/D/t(’/ e

Created by:
y Canadian co-partner of
un parienaire canadien de
@mﬂ"mmmmm »
understand o conserve . .
e st BirdLife
INTERNATIONAL

In partnership with;

»

“Ontario O S L

I* Ervironment Environnement
Canada Canada

Ontario Region  Région de 'Ontarla

Mcllwraith
Field
% Naturalists




Chimney Assessment Form 25

Observer Details

Page 1

Name D 6 Phone Number Email Address
i ml*m A1 )

Street Address City Prov. Postal Code
Building Details
Street Add;ss R City Prov. Postal Code
59 Nores Maga. | oN
Owner Name # Phone Number Email Address
C )
Type of building (please check one):
House D Church D Store
D Lowrise Apartment |:] School |:] Factory
D Highrise Apartment |:] Hospital |:] Other, please specify:

Chimney Details

Site Name

259 Senes
GPS coordinates (DD.dddd):
478579k °N

Lat.
Long. _ (00 hﬁﬁ W

Number of years
active (if known):

Chimney Code

____________________ DL A A

NOTE: Chimney codés are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1

LO-141-2

y material (please check one):
Brick D Stucco

O concrete [ stone
O Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification:
D Cap [%’erra Cotta Liner

|:| Animal Guard |:] Spark Protector

[J Metat Liner O Other, please specify:
Surrounding habitat (pleasz check one):
B/Residential ZV\J Industrial

D Commercial |:] Natural

|:| Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

=

O Round - Diameter (cm):

O Aquare > Width (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:

20 9 6em(LxWxH
Rectangular 2> Width (cm): 50 Length (cm): %Zz hbiade il (L xWxH)




Chimney Assessment Form

2S5

Page 2
Chimney height 5 Number of Colour of g
above roofline (m): ;?, Fiues: Chimney:
Efbun
Total Chimney -
Height (m) = l x 3m + ‘ =5 5 m
Numbef of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: ] Nesting ] Roosting ] Unknown
AddItional Comments:
(Udne Seen
Created by:

Canadian co-partner of
un parienaire canadien de

@msmemf\
e

In partnership with:

< : on grasme
Ontario

5 LA FONDATION
N, TRILLIUM
'} PE L'ONTARIO

- End , o
l* Canar:;mem Cx:;:“m" Mcliwraith
Ontario Region Région de I'Ontaria b Se =

P % Naturalists
HON




Chimney Assessment Form

2G

Page 1
Observer Details
Name Phone Number Email Address
D Casibigo (%] )
Street Address City Prov. | Postal Code
Building Details
Street Address %‘ Qd City Prov. Postal Code
%) Jonas 7 Qs ort
Owner Name Phone Number Email Address
(-o5)
Type of building {please check one):
House D Church D Store
|___| Lowrise Apartment D School |___| Factory
|:] Highrise Apartment |:] Hospital |___| Other, please specify:

Chimney Details

Site Name ; Chimney Code
AW Sones | T H-d23~ ..
GPS coordinates (DD d d) NOTE: Chimney codes are created using the following scheme:
Lat. &,? °N City Initials - Site Initials - Chimney Number
° No. of
Long' —fQQ-Ba\ﬁ—I— w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1

Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

(g?/éy material (please check one):
Brick |:] Stucco

D Concrete D Stone
D Other, please specify:

If the ghimney is modified (cap, liner, etc.), please check the
apprgpriate modification:

Cap D Terra Cotta Liner
D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

se check one):
D Industrial
|:] Natural
|___| Other, please specify:

Surr ndlng habitat (pl
Re5|dentlal

|:] Commercial

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

N

Sod

U Round >  Diameter (cm):

D Square

o

2 Width (cm):

Rectangular

2> Width (cm): ﬂo Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

e/




Chimney Assessment Form

2 b

Page 2
Chimney height 5 Number of l Colour of
above roofline (m): 0 Flues: Chimney: o W'y ;
Total Chimney - —_
Height (m) . R x 3m + 0.5 = st
Number of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: ] Nesting [] Roosting [J Unknown

Additional Comments:

MD/\Q/ GC'C/]

Created by:
Canadian co-partner of
un partenaire canadien de

@mﬂwemm

apprécier conserver

In partnership with:

v
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THE ONTARIO G LA FonDATION
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[l e Mcliwraith
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Ontario Region  Région de I'Ontaria

“T Naturalists




Observer Details

Chimney Assessment Form 27

Page 1

NameD @ Phone Number Email Address
mj'\ﬂw" C )

Street /;‘ddress

City Prov. Postal Code

Building Details

Street Address / 7 7 ‘:E—es Qc;l

City Prov. Postal Code
%Aﬂ" 2 / ’loa 0 /ij

active (if known):

Owner Name Phone Number Email Address
C )
Typé of building (please check one):
House I churen D Store
[:] Lowrise Apartment D School |___| Factory
[:] Highrise Apartment D Hospital |:| Other, please specify:
Chimney Details
Site Name Chimney Code
VAN T N H- 1971
GPS coordinates (DD.dddd . NOTE: Chimney codes are created using the following scheme:
Lat. % °N City Initials - Site Initials - Chimney Number
o No. of
Long' (‘70 6 w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1

LO-141-2

Chimpey material (please check one):

J;n'ck O stucco
[J concrete [ stone
D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification: 7
E;%ap Terra Cotta Liner

|___| Animal Guard |:| Spark Protector
[:I Metal Liner D Other, please specify:

o D Industrial
[:] Commercial D Natural

Slgounding habitat (plelase check one):
Residential r

|___| Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

W

ARY

] Round -> Diameter (cm):

3 Square 2> Width (cm):

Rectangular ->  Width (cm): 50 Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be

estimated by counting bricks. Standard

bricks have the following measurements:
].J:D 20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of IS
above roofline (m): l Flues: I Chimney: ) an
Total Chimney = -t
Height (m) X 3m + ] - Z m
Number of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: [J Nesting [] Roosting [] Unknown
Additional Comments: '
Now Seen
Created by:
Canadran co-partner of
un partenaire canadien de

In partnership with:

¥

I
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Daytime Chimney Observation Form

Page 1
Province: DQ’{‘&_N Vs! Ob:l:rr‘r:g
City: Hope [Fon naaress. __Shantec Mokl a
Site Name: F(‘ Ml’l-ﬂ/\@[ ww 300- 75 CO (/L rond DF \U&BT
Chimney Code: Telephone: 90 S "4’ [ S é ‘\)'l 7
GPS Coord. l\a \
(UTMs or Lat/Long): E-mail: dm A %F‘A- m@ E;lj AL @,_\.
Date Observation start time | Observation end time B Estimated # of birds
(ddimmlyy) (hh:mm) (hh:mm) Vislt # using chimney
3 joshal 145 | RS 1
Preclipitation Cloud Wind Temperature (°C})

‘ None >race Rain

O

4 5

0 1@@456

%" C.

> N,
’t&w,‘)ﬁk’b 2% loe F

S e ﬁ C)H "A Wind (Beaufort Scale) Cloud Cover
Ne CJ\I'\I\?, _g 5““")5\'- o "\'\? 0 Calm, smoke rises vertically 1 0-25%
wo c, 1 Light air movement, smoke drifts 2 25-50%
\;(—J 'F" \\D\vi‘d Xl s \'65. V":a 2 Slight breeze, wind felt on face 3 50-75%
"“ feConn x\SSan sor 3 Gentle breeze, small twigs move 4 75-100%
a AR, TS alddk surucy 4 Moderate breeze, small branches move 5 Fog
(Kbcj'cd Prw& e,\tldua 5 Fresh breeze, small trees sway
Cl,\),,m N— h 3 aS a ne 6 Strong breeze, large branches in motion
\
Fevrend - ;1; §chJu7 ;’G Rcee, ] £
“Bhtrances Exits _g?
Time (hh:mm) # Birds Time (hh:mm) # Birds Time (hh:mm) # Birds Time (hh:mm) # Birds Ll(
G wys 1O

The ilonal)-

1S 200

Bara sm@w mgﬁ 1, *‘ltw\af 1\
Coprs b R # 22
C. /\)A\\)V\'\WKC "f‘R 2

0w0



Daytime Chimney Observation orm

Entrances Exits

Time (hh:mm) | #Birds | Time (hh:imm) | #Birds Time (hh:mm) | #Birds | Time (hh:mm) | #Birds
o |0z |0 4 ol 19:20 | O |l
(7 1. (3 1 W LY O
[ |00 | 0 . AC00) O | |
1§ |aokb] 0 | ...l ao:48 0| ||
201 30:390 1.0 L] A0 O o
20400 Aol 0 ||
22l %2010 1l |l 00| 0
23000 1O ] AL:00.Q |

.................

.................

....................

....................

____________________

....................

S S |

....................

....................

...............................

...............................




Property Site Number [Easting |Northing

660 Barton v~ 1| 605674| 4786287

692 Barton .- 2| 605881] 4786235

720 Barton o 3| 606102 4786169

748 Barton 4| 606297| 4786111

789Barton /. 5| 606527 4786043

822 Barton v 6| 606758| 4785968

844 Barton \// 7| 606904| 4785915

884 Barton v 8| 607206| 4785821

Barton (S%, ea, Cork(lpadiae Plasshp )V 9] 607304 4785777

26]Glover v, 10| 607173| 4785563

239 Glovér v 11| 607101| 4785327

Gloverv( |4 . Con Hall £ L?L hs /deg12] 607057 4785169

873 Hwy 8 13| 606915 4785087

843 Hwy 8 V/ 14] 606734 4785187) CHS(y

809 Hwy 8 J/ 5| 11| 7941 GoGeruy, 47 §5209

777 Hwy 8 V/ 16| 4312 7941 (o( Q,'-H 4 T8 54

743 Hwy 8 V/ 17| 605959| 4785182

703 Hwy 8 V) 18] 605701| 4785231

669 Hwy 8 vy 19| 605454| 4785285

196 Fruitland v 20| 605353( 4785502

222 Fruitland . 21 605406| 4785727

250 Fruitland / 22| 605459| 4785921

288 Fruitland J/ 23| 605526] 4786204

287 Jones v 24| 606379 4785965

259 Jones v/ 25[ 606335| 4785796

238 Jones v 26 606281| 4785562

197 Jones 606228 4785332
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Daytime Chimney Observation Form

Province:

f) n’kU\.‘zs

Page 1
Observer
Name:

City:

Observer
Address:

o, M. HOPYSH-.
ﬁn.air_gjaghh
300675 Coclime Do Uest

205 -HS - ¥(7

Site Name:
Chimney Code: Telephone:
GPS Coord.
(UTMs or Lat/Long): E-mail:
Date Observation start time | Observation end time Visit #
(dd/mmlyy) {hh:mm) (hh:mm)

Estimated # of birds
using chimney

&/ 0@[\3~

03 .15

09:1S -

(

Precipitation

Wind

Temperature (°C)

@Trace Rain 12 3(4)s 2(3)s 56 20°80C
Additional Comments: Wind (Beaufort Scale Cloud Cover
0 Calm, smoke rises vertically 1 0-25%
1 Light air movement, smoke drifts 2 25-50%
2 Slight breeze, wind felt on face 3 50-75%
3 Gentle breeze, small twigs move 4 75-100%
4 Moderate breeze, small branches move 5 Fog
5 Fresh breeze, small trees sway
6 Strong breeze, large branches in motion
Entrances Exits
Time (hh:mm) # Birds Time (hh:mm) # Birds Time (hh:mm) # Birds Time (hh:mm) # Birds
IR 7 09 00. o
..................................................................................... et
............................................................................................................. - .-




Daytime Chimney Observation Form
Page 2

Entrances

Exits

Time (hh:mm)

# Birds

Time (hh:mm)

# Birds

Time (hh:mm)

# Birds

Time (hh:mm)




“/" Stantec Consuiting Ltd.
J 1 — 70 Southgate Drive
Guelph, ON
/’ Canada N1G 4P5

e Tei: (519) 836-6050
Stantec Fax: (519) 836-2493

Birding Point Counts Survey
Observation Form

Project Number: l C)G OI Sog4d 3

Project Name: S Co \D& D CG,J)S

|
Date: ; Field Personnel:  °
oy 19, 2012 D. Gealam
TEMP (°C): WIND: cLoub: PPT: PPT (in last 24 hrs):
Weather Conditions: l (o - 25 - I lD?, M /U)"Q_
GPS# T
Station: Feature: uTM™: é 07 9 q L
Start Time: 5 3° End Time: 5 S 4 7 g S 2; 6 G

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / QCrop rCﬁMﬂQ

cRCh | s

Species <50m 50-100m { >100m | Flyovers | Height*
Mo Do X
504¢ s

CHSR | X
Fust! Y
MRo| CF

ok T e

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of

Signature:

(Field Personnel)

Quality Control: This form is compiete 1 & legible 1.

Signature:

als wiresourcelinternal info and teams\fietd forms\birds\breeding bird\form_020_bird-point-counts-survey_2-sided.docx

{Project Manager)
REV: 2011-05-04 / FORM 020




Station: Feature:

2

UTMm: 6084783
S (29

Start Time: End Time:

557

Habitat: OForest / QSwamp / QMarsh / QHay / QPasture / QCrop

F15492|

Species <50m | 50-100m C\M( U)’D
Yewf
ol
KiLl
AMRp
CHep
AASy,
Sosf
ENT
Aeu
CooR

BUST

>100m

<
SM
X

Flyovers | Height*

CF

N
M

ap bo

K\K

X
Y

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: Feature:

uM: O BK | 6
H7£51S 6

Start Time: End Time:

b "

Habitat: OQForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m

134
ShsP
Mo Do
WAVT
(oGR
EAKT
H6sP
AN&
RwB |
=05T
RHce
Noch

>100m
SM
SN
\

Flyovers | Height*

X
SM
x
pd

X
M

M
X
X

cF

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page ___of Quality Control: This form is complete [ 84egible Q.

Signature:

Signature:

(Field Personnel)

(Project Manager)
REV: 2011-05-04 / FORM 020



Station: L,[ Feature:

Start Time: (o Is End Time: (O 20

Habitat: QForest / DSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Fiyovers | Height*
KD P
WorFLl M

Kt | X X

Sosf SM
AR ey
Dhsw

Hos?| X
Rypll =N
AMegl SN
EysT| X

i LOR7SE
478529
2 42 2

RTHA

K\ \J/(} s SPC Y l"\\ g(,\'\OO\ N

cu‘\' Tc;y

* Height of blade sweep will vary from project to project; check with project manager. 3 5 A
0-On ground; A-Below height of blade sweep; B-At height of blade sweep; o ):\' 0=
C-Above height of blade sweep; D-Well above height of blade sweep “g\ &' %)’ N

4o oy 7 B

Station: 5 Feature:

UTMm:

Start Time: (nzg End Time: é 40

Habitat: UForest / USwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*
Noch SH
&sP | SM SM
ey SM
EOST, A
CoeRr | K
C

X

AFIKo | CF

pHCo

1/,
Vv
V/

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page__ of

Signature:

(Field Personnel)

Signature:

tlssszq

Quality Control: This form is complete (1 & legible (.

(Project Manager)

REV: 2011-05-04 / FORM 020



Station: {‘0 Feature: - L 6685 87
Start Time: bu”g End Time: é L/ 785 L; 6 Sb

Habitat: OForest / QSwamp / OMarsh / QHay / OPasture / QCrop

Species <50m 50-100m | >100m | Fiyovers | Height*
EXKT R
SAsP sM_| SN
cR X
Moo X
HowR SM
Rwal
CEWA
BASW
Sosp
ARPo

(2

\IS

*Q*Xx
\

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

@)J{om\ gt L\yl)ﬁe' ‘WWJ'\V" ne Qms( "0'\“ £ §MM apo (@ ol
Station: '7/ Feature: l uTMm: (Doq a+(9

Start Time: (9“ End Time: —7° L'F?% 5339

Habitat: OForest / QSwamp / QMarsh / QHay / OPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height* S

(A | CF

Mo | A
AMGO

CEWA

HosP

Bico
CAK

<o,<z<><g@_

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __ of ___ Quality Control: This form is complete (1 & legible 0.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020



Station:

o)

Feature:

Start Time:

79’

UTM:

End Time:

i

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / GCrop

Species <50m 50-100m | >100m | Flyovers | Height* )
&LQTQ \( By . J* 6F =S
COLR X v

MobD sM

E0STI K

X
RMco M

Ango | CF

Y 05F | cor ™y

X
\/\28&\5,
BiSw X

* Height of blade sweep will vary from project to project; check with project manager.

0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

No r\w"o“ﬂ oty

610065

475027

\;S“ CA
2

Station:

7

Feature:

Start Time:

e

End Time:

yiad

U™ (10535

Habitat: UForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m

>100m

Flyovers

Height*

YEW®

SM

NoF L

S

ERKL Hc)

SbsP

SM

VR SM

AMR O CF

Cenb

it

A6y

Sheg

>M
Ry BL X

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page___of

Signature:

(Field Personnel)

475553

MFL(SP‘*)

Quality Control: This form is complete {1 & Iegible .

Signature:

(Project Manager)
REV: 2011-05-04 / FORM 020



Station: l D Feature:

™ 610406

Start Time: End Time:

Tl

735

178 84S

Habitat: UForest / QSwamp / OMarsh / QHay / QPasture / QCrop

<50m 50-100m | >100m | Flyovers | Height*

Species
A,

Akl
MR6 had

Ceyp x

SosP SM

A M, S

RwhL

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

S

Station: l l Feature:

u: /1023

Start Time: End Time:

T

/[ 40

4785727

!
Habitat: UForest / DSwamp / UMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*
cAwR | s
ceuh sh

A NCY oM

AMRO

BHho| X

SosP

Bsw/

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _ of

Signature:

(Field Personnel)

)3

Quality Control: This form is complete [ & legible Q.

Signature:

(Project Manager)
REV: 2011-05-04 / FORM 020



\

V‘ Stantec Consulting Ltd.
1~ 70 Southgate Drive T .
f/;‘ Guelph, ON - Birding Point Counts Survey
- Canada N1G 4P5 :
2 Tel (519) 836-6050 Observation Form

Stantec  Fox (519)836-2493

Project Number: / (50 950 Y ‘-,I- 3 Project Name: ;_’Cung ‘P o (\(Q_,L <

Date: C\U'«II ! Q\/ 02\’) l 3} Field Personnel:
TEMP (°C):. WIND: - cLOUD: PPT: PPT (in last 24 hrs):

Weather Conditions: ( b-35 O- ] /D?) WG}@, /U 0Nl

GPS#: T

Station: IJ Feature: uTm: é) |O O 7
58

Start Time: ' 7 s0 End Time: 7 L[, 78S 7_3 7

Habitat: OForest / DSwamp / QMarsh / OHay / OPasture / UCrop

Species <50m 50-100m | >100m | Flyovers | Height* _|
Nach SM
Sk SP SM
Sosf S /
buCo
COGA
e
WiFL S!‘r’l)
WA | S

RwbL| X v

A
N

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _ of Quality Control: This form is complete 1 & legible .

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020

als wi\resourcelinternal info and teams\field forms\birds\breeding bird\form_020_bird-point-counts-survey_2-sided.docx



Station: ,’5 Feature: UTM: (D( 00 Ll..(?
Start Time: %00 End Time: q7 8 5 387

Habitat: OForest / QSwamp / OMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height* &
| Rwpl SH
“0SP S
CH% SM,
AMeo [ =11
HoP | X

Wo!| A
ARl ~ | 3M

* Height of blade sweep will vary from project to project; check with project manager.
0O-On ground; A-Below height of blade sweep; B-At height of biade sweep;
C-Above height of biade sweep; D-Well above height of blade sweep

Station: ' q, Feature: UTM: (D O ‘? gb O
Start Time: f 1% End Time: %;ZD Ll' 785 (o O S

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*

plo? SM
CAWR S
Ao S ¢
b ;

™\

ﬁsPCsfﬁ

o
<
A
A
‘><>£>¢ N X

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of biade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of biade sweep

Page  of Quality Control: This form is complete [ & legible 1.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: % Feature: uTm: (()O X 7 X ZJL
)

Start Time: End Time: % Yo H78S 1O QL»
Habitat: QForest/ OS: / QMarsh / QHay / QPasture / QCi
abita ores wamp ars ay asture rop 5 \ '
Species <50m 50-100m | >100m | Flyovers | Height* T g
| WIF SM
Cewf % /

| PASLy X Y

Pt | X v

R Ra
Asd

S
Boto DX vV
Neote o I

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of biade sweep;

C-Abo eight 9f ladg s ?p; D-Well above height of blade sweep
%no Lﬁﬂw év A0
Station: 4% (9 Feature: UTM™: é[/\ 7@7
) - YT + ) © ¥ 4
Start Time: ? End Time: ﬁ 4785550

Habitat: OForest / JSwamp / OMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m ! Flyovers | Height*
Nach Y
fwel X

s/ L&)
AMGO 5M
EUST A
Ao | X ,
Hos® X
S04 SM

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page  of Quality Control: This form is complete [ & legible 1.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




UTM: é// > >Ff

Station: [ 7 Feature:

Start Time:

%‘50 End Time: 85 4W§S€7

Habitat: QForest / QSwamp / QMarsh / OHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*
Bhow | 3R * | s
RS w X v
BHCO
AMCO
EWh
b\l

<P D

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

S

2

'-'.‘

Station: Feature:

UTmMm:

Start Time: End Time:

Habitat: OForest / QSwamp / OUMarsh / QHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height*

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _ of
Signature:

(Field Personnel)

o 50 100

Quality Control: This form is complete [ & legible Q.

Signature:

(Project Manager)
REV: 2011-05-04 / FORM 020



Stantec Consulting Ltd.
1 - 70 Southgate Drive
Guelph, ON

Canada N1G 4P5

Tel: (519) 836-6050

Fax: {519) 836-2493

Birding Point Counts Survey
Observation Form

Project Number: ‘ 6 oq 5 O q '*f 3 Project Name: HA’M/LTD N ~ ScuB&
Date: -g) Ly Y, 2012 Field Personnel: MicHAe OuuElrA
Weather Conditl TEMP (°C): WIND: CLOUD: ' PPT: PPT (in last 24 hrs):
eather Conditions: s 9
19°¢c I 20 % & ]
GPS#: T '0/ A
Station: | Feature: ut: o TA9Y
StatTime: () 5:43% End Time: 05:42 78266
Habitat: QForest / QSwamp / QMarsh / QHay / OPasture / QCrop
Species <50m 50-100m | >100m | Fiyovers | Height* E
AMNGO 2 |
AMRO Z
Ei1SP !
RwBL \
AMGO
6
A6 S0 100
AMRD
N e B

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep: B-At height of blade sweep;
C-Above height of blade sweep; D-Well above hsight of blade sweep

Page J_ of j_ ~

Signature: m

e (Field Personnel)

ais w:resourcen info and

id forms\birds\breeding bird\form_020_bird-point-counts-survey_2-sided.docx

Quality Controf: This form is complete L & legible 1.
Signature:

(Project Manager)
REV: 2011-05-04 / FORM 020



Station: 2 Feature:

uth: 0o 84483

End Time:

0S4

Start Time:

06:02

4738492

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m_ | 50-100m | >100m | Flyovers | Height* N
AMRo ] l
RwBL i
BSA I
CoR | AMRo
EusT |
EVST
50 100
* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep
Station: 2 Feature: ut: 0602213
Start Time: ¢: 09 End Time: G-Iy UTLS 14K

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <S50m 50-100m | >100m | Flyovers | Height*
EusST -7

EAK| |

RwBL 2

HoFl !

* Height of blade swesp will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

page Z o 4. -
(Field Personnel)

LEwWIy RO

Quality Contral: This form is complete [ & legible Q.

Signature:

{Project Manager)
REV: 201 1-05-04 / FORM 020



Station: L Feature: ute: OGO RT76Y
StartTime:  (¢.. 29 EndTime:  £¢ ¢ 3Y Y18s285

Habitat: QForest / QSwamp / OMarsh / OQHay / OPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers | Height* S
AMao |

§AVS 2

K |

RwiL 5

SosP \

AMRO |

EAKI |

* Height of blade swaep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Waell above height of blade sweep

Station: 5 Feature: um: G0 4293

Start Time: 06: Yo End Time: 06 : US™ y18$S32
Habitat: QForest / USwamp / OQMarsh / QHay / OPasture / QCrop

Species <50m 50-100m ; >100m | Flyovers | Height* S

BusT \ |

AMRO 3

SosP yA

NOCA \

SAvsS |

RwBL \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade swaep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page é_ of ﬂ_

Quality Control: This form is complete O & legibie 0.
Signature: ‘W\ Signature:
(Field Personnel) (Project Manager)

REV: 2011-05-04 / FORM 020




Station: B Feature: utm: O 02% 27
Start Time: 06:5] End Time: o6 : S6 bl"] 25464

Habitat: (JForest / QSwamp / QMarsh / QHay / QPasture / QCrop @K@ o RSt ¢
Species <50m__ | 50-100m | >100m | Flyovers | Height* ¥ 2\,1“'";?‘»\")@ S
SosP Z
SAVS |
BosT | | I
cHse | 2
Bars | |
AMGO |

* Haight of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: 7 Feature: uti: NGO922T7

Start Time: O“{._ 0’5 End Time: 07:0& yresisy
Habitat: QForest/ QSwamp / OMarsh / OHay / QPasture / QCrop

Species <50m 50-100m | >100m | Flyovers | Height* S

RWBL Y

AMRO \

BAOR | 2 .

$osl |

cH SP |

AMGo |

MODO |

Savs |

* Height of blade sweep will vary from project to project; chack with project manager.
0-On ground; A-Betow height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page _[j_ of __?‘_ Quality Controt: This form is complete O &{legible (.

~

Signature: M Signature:
Z P
(Field Personnel) (Project Manager)

REV: 201 1-05-04 / FORM 020




Station: 2 Feature: UTM: Oé 100 89
Start Time: 07 . l& End Time: O’] 2| 418si671

Habitat: QForest / QSwamp / OQMarsh / QHay / OQPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers | Height* N BARS
BocH \ | (Q\H wil >
Rubl I
Ywrk | <
SosP \ o gt
BARS 7
AMRO
- b 70 100
Bty ST

* Height of blads sweep will vary from project to profect; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above helght of blade sweep

Station: ] l Feature: Uumm: DL I(0S ol
Start Time: o124 End Time: 07 Y| L("] 8sS18
Habitat: QForest/ QSwamp / QMarsh / QHay / OPasture / QCrop
Species <50m 50-100m ;| >100m_| Fiyovers | Height* J
BusT (2 o
AmRo | | Z N Rog
SosP | ] pmesS
YwAl | |
RwBL 2 | RuwBL
NOCA | AR
FsP I N
AMGO \ FrRe
¢ 50 100

/o

<
C
<
Mm

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;

C-Above height of blade sweep; D-Well above height of blade sweep S Cguic .
D! .

Page .5_ of j, N Quality Control: This form is complete (J & legible IJ.

i : Signature:
Signature o gnature

{Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




ut: 5% (OYOS

Feature:

Station: lZ—
Start Time: O71: 46 End Time: 07:5) Y8584y

Habitat: QForest / QSwamp / GMarsh / QHay / OPasture / QCrop

Species <50m 50-100m | >100m_ | Flyovers | Helght* w
Pmao \
SOsP |
RTHA l
Yuwpl |
RTHA
W
0¥ | kmGo
) 50 100
Souv seauct  ED

* Height of blade sweep will vary from project to project; check with projact manager.
0-On ground; A-Below height of biade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Waell above height of biade sweep

UTM: Oé (O Zg(,(

Station: l g Feature:
StartTime: () + (5O EndTime: (8 : OS (—{78576 5
Habitat: OForest / OSwamp / OQMarsh / QHay / OPasture / QCrop

Height*

<50m 50-100m | >100m | Flyovers

Species
RwiL | 3 Y
AMGO
GRea |
&osP |

* Height of blade sweep will vary from project to projact; check'with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well abave height of blade sweep

Quality Control: This form is complete (3 & tegible 1.

Page _@_ of 2‘_ .
Signature: 7% /Z . Signature:
(Project Manager)

(Field Personnel)
REV: 2011-05-04 / FORM 020




um: O 100 3Y

Station: l L{ Feature:
satTime:  (OQ : 09 End Time: 081y y78s5s729
Habitat: QForest/ QSwamp / QMarsh / QHay / QPasture / QCrop
Species <50m | 50-100m | >100m | Flyovers | Height* S
RweL 3 |
NolhA ]
RGO | |

* Halght of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

] 5 Feature: Um: ng| (DL{7
Start Time: O g s Z‘ End Time: 0& : 26 1_(735 387

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop

Station:

Species <50m 50-100m | >100m | Flyovers | Height* .
pwes | | | 2 - Al E
HoFI |

sosP |

YiuirR i

EVST yA

pMRo |

NoOCA |

FisP |

Mmopo |

Kwbl |

* Halght of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade swesp; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade swaep

Page :Z_ of 3_ Quality Control: This form is complete L & legible (.

Signature: % ;/é , Signature:
(Field Personnel) {Project Manager)
REV: 2011-05-04 / FORM 020




Station: \G Feature: u™M:  HGDQRYY

statTime: ()% 3¢ EndTime:  ()§: Y | U18ss92
Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop r) A ?K‘“’
Species <50m__ | 50-100m | >100m | Flyovers | Height* ‘wg E
RWEL ‘ "’° o™
NGO | 34
NOMO ‘ ' KwaL
Mobo 1 @
4 Mo
- j —\_
% ¢ 50 100
et i
1«
— -\
<
o1
. 4 / o
* Helght ofbla:a -;e'wgap h::” ;‘/aq'r gg’:e project _t% pg]::'t; :::::I& wgg project manager. 4~ " ‘Pf>
8?&3?‘#2&. of blatio sveuep: Dol sbove height o blado o N ;‘W
Station: [ 7 Feature: uT™: 06037714 \.
Start Time: 0%:53 End Time: 0:S2 L(‘[%S oY
Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop
Species <50m__| 50-100m | >100m | Flyovers | Height* N
EusT Y
RwolL ]
08P | esT
COGR | Sosp
Noch |
fMRo | \
HoSP ‘ CoO@R
1 0

* Helght of blada sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above helght of blade sweep

Page of ﬂ_ Quality Control: This form is complete 1 & legible 0.
Signature: M . Signature:
(Fleld Personnei) j

(Project Manager)
REV: 2011-05-04 / FORM 020




Station: ) Feature: utm:  OGlO7193%
SatTme:  (R: 0% EndTime:  (09:)3 4785545

Habitat: OForest / QSwamp / QMarsh / QHay / OPasture / QCrop

Species <50m | 50-100m | >100m_| Flyovers | Height* S
SAVS Z

RwWbL ! Z

pmeo | |

MG

RwBL
50 X 2 100

* Height of blade sweep will vary from project to project; chack with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: \ q Feature: um: O il 27|
StatTime: (D935 End Time: o09:4o 4733578
Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop
Species <50m | 50-100m { >100m | Flyovers | Height* <
YwhR | |
WAV ) |
ARO |
Q08P |

pmeo | | ]

* Helght of blade sweep will vary from project to project; check with projsct manager.
0Q-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above hsight of blade sweep; D-Waell above height of blade sweep

Page a_ of _q_

Signature:

Quality Control: This form is complete (1 & legible Q.

Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020



UTM:

Feature:

Station:

End Time:

Start Time:
Habitat: QForest / QSwamp / OMarsh / QHay / QPasture / QCrop

<50m 50-100m | >100m | Flyovers | Height*

Species

0 100

* Hoeight of blade sweep will vary from project to projact; check with project manager.
0-On ground; A-Below helght of blade sweep; B-At height of blade sweep;

C-Above height of blade sweep; D-Well above height of blade sweep
Station: Feature: UTM:
Start Time: End Time:

Habitat: QForest / JSwamp / OMarsh / QHay / QPasture / QCrop

<50m 50-100m | >100m | Flyovers | Height*

Species

0 100

&

* Haight of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of hlade sweep;
C-Above height of blade sweep; D-Well above helght of blade sweep

Quality Control: This form is complete O & legibie [J.

Page ___of ___
Slignature:

Signature:
(Field Personnel) {Project Manager)
REV: 2011-05-04 / FORM 020




Stantec Consuiting Ltd.
1~ 70 Southgate Drive

Guelph, ON Birding Point Counts Survey
ePTe et Observation Form
Fax: (519) 836-2493
Project Number: Cﬂ aASO0YY3 Project Name: H’a mi \'\b,\ -SXCHARE™
Date: -TI ANE Q{Cﬂ; 201, Field Personnel: N, KQF(JJ ]__,L N
TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):

Weather Conditions: ! 5"0 l]“ 19@ 0(\ o — | &0 (o} g Q‘

GPS# T
Station: \ \ Feature: U™: o/ 10 535
StartTime: 5 SO - EndTime: /(' S5 41855 35
Habitat: QF orest / O'Swamp / OMarsh / QHay / QPasture / QCrop %‘ ‘ Ow 2 S oot S e 2
Species <S0m_| 50-100m | >100m | Fiyovers | Height* | alepudowed < '
Wold \ hookr '
EwaLl 3
6o, |
CuST| |
20 \
RAS |

A\ \,

* Height of blade sweep varies from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weli above height of biade sweep

Aol Y |
ot swft\{L AL v . KoL

Page __L of _-__S__ .
Signature: w {@ﬁ%‘—— Signature:

(Field Personnel) {Project Manager)
REV: 2011-05-04 / FORM 020

Quality Control: This form is complete () & legible [

als w: i 8} info and for i ing bind\form_020_bird-point-counts-survey _2-sided.docx




Statlon: \9\ Feature: UTM?O@ o "f(}@ / L/7éf 52 75

Start Time: O OS End Time: ol . 10D d@‘ !ﬂo—\—ehhwv‘
Hablitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop i =

llow - on S FME
vd.

Species <50m 50-100m | >100m_| Fiyovers | Height*
V60 2
ANMAD \
DSt \
RuRll | 18Dox2.

* Height of blade sweep wiil vary from project to project; check with project manager.
0-On ground; A-Below helght of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: [Z Feature: UTM: 01023 Y
Start Time: (), ; (L End Time: ()« | o Y12577|
Habitat: QForest / QSwamp / TMarsh / QHay / QPasture / JCrop N '
= allow
Species <S6m__| 50-100m | >100m ! Flyovers | Height* @-\—1\)%3\’0‘0 C
EA] l o

SAUS L
LONED \
OSSP

ol Y
AMPD \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page __of __ Quality Control: This form is complete {J & legible (.
Signature: Signature:

{Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: /k[ ) Feature: UTM: CIn03F /
Start Time: (5(, ;15 EndTime: ()" 3 78373 F

Habitat: OQForest / QSwamp / GQMarsh / QHay / QPasture / QCrop \(\a[f W
0

Species <80m S0-100m | >100m | Flyovers | Height* f 0‘)‘75(/’7%6#& S
(TR { G 2o JePmE
<SS l i
nt+
(66R || —=fop YA

el | 2 oS/
AN \ <hiviet
AT \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of biade sweep; B-At height of blade sweep;,
C-Above height of blade sweep; D-Well above height of blade sweep

Station: L(D Feature: UtM: 502006
SartTime: ¢ 20 EndTime: (4. U7 RSOS

Habitat: QForest / QSwamp / OMarsh / QHay / QPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers Height* |
MoDo Z
Ry, | |\ A
HOSP \
ST \
CH60. 1
AED | 2 l
NOg
QA l

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground, A-Below height of blade sweep; 8-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Page &Dfé Quality Controf: This form is complete O & legible 11
Signature: Slignature:

M (Field Personnel) {Project Manager)
REV: 2011-05-04 / FORM 020




station: | Feature: um: olpo Y9y /

StartTime: ")/ * 7D EndTime: )(," <K - U5 387 BAZ.S\
Habitat: QForest / QSwamp / OMarsh / QHay / OPasture / JCrop I hg
sheb | &2

Species <S0m_ | S0-100m | >100m | Fiyovers | Height* SV W/

B \

A 2

Lambo! | {
7

3 Z
BHCO |
US| |
YURL | -
NOA| |
quOSt |1 5

* Height of blade sweep will vary from project to project: check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

station:  { ) Feature: uT™: {\9 10005 / .
Start Time: 0 F O L/ End Time: 07 0O 7 Y —-)8 509 7 o -
Habitat: OForest / USwamp / OMarsh / QHay / QPasture / QCrop (‘4 4 L’ A
S }’) ﬂ/é/ A \ 0190& s
Species <S0m 50-100m | >100m | Flyovers ! Height* SKMQ ) N / .
Hsp {
/BT \
ey |
apl )

LONLED

0S| o
BNES A
LA |
wosP| 2

* Height of blade sweep will vary from project to project. check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above hsight of blade sweep

Page __ of ___ Quality Control: This form is complete T & legible Q.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020



Station: ) Feature: ut™: (3 2.4 ( / . /,./,::\
ST coaton 1) 3 GINE 33 XIME

Habitat: QForest / QSwamp / QMarsh / QHay / QPasture / QCrop .(ﬂfo cﬁ7 ,Ca :,[7‘“
Species <50m__| 50-100m | >100m | Flyovers | Height* P%é%yé S
datlid \ R
A7) |
MO {

HOSP | A
(HSP) |
AMED | D
IS65P [

* Helght of blade sweep will vary from project to profect; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: L{ Feature: UTM: O@ 08158 /
StartTime: ,»~ - - 9] EndTime: 73 ' 37 Y18 529 _
Mabitat: OF orest / DSwamp / QMarsh / OHay / QPasture / OCrop

: o
Species <S0m 50-100m | >100m ; Flyovers | Height* = _ Y\“/%
AT (|| ) El qeiw
(7904} | ;a‘\“)\
(04 | N
AVCH I

AOST | Y
o |\
Al \

Ay | L 100

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of biade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Weli above height of blade sweep

Page é_ of 5 Quality Control: This form is complete (J & legible 0.
Signature: m ‘?S 2; N Signature:
.

(Field Personnel) ({Project Manager)
REV: 2011-05-04 / FORM 020




Station: 3 Feature:
Start Time: O—;’, ¢ (,{ 9\ End Time: o) 7+ L{ 7,
Habitat: QF orest / QSwamp / QMarsh / QHay / QPasture /‘Dc/z{ p
Species <50m 50-100m | >100m | Flyovers | Height* —p‘@

| \ W
ST 2
ECLAL
)a\an \
SO& !

uth: ey

Y73s1<ls
wEAME

W

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: |7 Feature: uT™: AE0&TR L,/
StartTime: (57~ 44 End Time: 7} 5 Y Y18510Y
Habitat: QForest / OSwamp / OMarsh / QHay / QPasture / QCrop
Species <S0m__ | 50-100m | >100m | Flyovers | Height* .P\«el;j;b E
EAOE ! s 06w k3
LA \ —— :

AP

l
Noa-| |
|

st | 2| 32
/

AR
\WAV] |
(MK 3

* Height of blade sweep will vary from project to project; check with project manager.
0-0On ground; A-Below height of blade sweep; B-At height of blade sweep,

C-Above height of blade sweep; D-Well above height of blade sweep
Quality Control: This form is complete (J & tegible Q.

Signature:

Page ___ of
Signature:

(Field Personnel)

(Project Manager)
REV: 2011-05-04 / FORM 020



Station: 5 Feature: UTM: 0)2%6) J% 7 C(L/‘

Start Time: Dg 35 End Time: ) $2- 4/) (4—7875-5 3

Habitat: QF orest / QSwamp / OMarsh / QHay / OPasture / QCrop \«_(
.12080
Species <50m__| 50-100m | >100m | Flyovers | Height* oy, m{l‘bf 5 S oS
LT 3

7
AN
Aol 2. | 3
waapn ||
el |
A2 | |
Mo l
EHCO |
H3A |

l

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: (ﬂ Feature: UTM:
Start Time: Dg y S‘” End Time: 0 2 5D _.
Habitat: UForest / OSwamp / QMarsh / QHay / QPasture / OCrop -‘ ; % s‘/b 425 BA/’Z\Q
Species <50m 50-100m | >100m | Flyovers | Height*
A \ A
~{EWA- ( %)
TAN \ ¢
AmMed \ vﬂ‘;’{)"h
(oST |\ W

b 2
ANED) {
B \

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

' wy
Pageﬂ_ofz' e g/mp‘ﬂ%{h ‘:‘)Mfd

Quality Control: This form is complete [ & legible L.
Signature: ﬂ/} w(\ Signature:

o (Field Personnel)

(Project Manager)
REV: 2011-05-04 / FORM 020



Station: Q) Feature: uTm: (9 0 {,?L/ 5’ L_/

Start Time: 6&!0 End Time: 08|§’ - L_/78 L‘/qa;\
Habitat: QForest / QSwamp / OMarsh / QHay / QPasture / QCrop
Species <50m | 50-100m | >100m | Flyovers | Height* - N
ST | R 3
bee - |

Amig |
FAPH- |
NOCA \
Nopp| |
o] |
4N |
A 60 S

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Well above height of blade sweep

Station: ( Feature: UTM™: (]’/)0—70(61 L,/
SartTime: )3+ Q0O EndTime: 9. ) & Yg sble

Habitat: QF orest / QSwamp / QMarsh / QHay / QPasture / QCrop

Species <50m | 50-100m | >100m | Flyovers | Height* OY@JAW()?
NOECT | ‘
fCA| |

o] | \
L] |
(e \
A \
ST 2

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above helght of blade sweep; D-Well above height of blade sweep

Page ___of __ Quality Controf: This form is complete (3 & legibte O.
Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




Station: Lp) ; Feature: utm: ASavn T 87_

Start Time: ﬁoa 00 End Time: 0" 0S8 YIRSSS O -
Habitat: QForest / QSwamp / QMarsh / QHay / OPasture / QCrop % A—Zg
Species <50m | 50-100m | >100m | Flyovers | Height* o 5 '@ g dd )/\

AL (
2l \
OS] i = e Wit
SAS| |

* Height of blade sweep will vary from projact to project; check with project man:
0-On ground; A-Befow height of blade sweep; B-At height of biade sweep;
C-Above height of blade sweep; D-Wall above height of blade sweep

Station: \/ai Feature: um™: 17 2.8 /
StartTime: <" | 7) EndTime: Q' (S LS 5&8F

Habitat: QForest / QSwamp / OMarsh / QHay / QPasture / QCrop

Species <50m 50-100m : >100m | Flyovers | Height*

AmRD \
LHD \
PR S

* Height of blade sweep will vary from project to project; check with project manager.
0-On ground; A-Below height of blade sweep; B-At height of blade sweep;
C-Above height of blade sweep; D-Waell above height of blade sweep

Pageé’of _5 Quality Controf: This form is complete [ & tegible Q.
Signature: % . Signature:

(Field Personnel) (Project Manager)
REV: 2011-05-04 / FORM 020




V4

Stantec

Project Number:

Date:

Weather Conditions:

Stantec Consulting Ltd.
1 - 70 Southgate Drive
Guelph, ON

Canada N1G 4P5

Tel: (619) 836-6050

Fax: (519) 836-2493

Bobolink and Eastern Meadowlark
Breeding Survey Form

0950443

-g;\\[l )Q{ 2012

Project Name: S cvloe, ‘&7\)16& Y

Field Personnel: D @ccx,ll\o‘mr

WIND:

0-1

TEMP (°C):

lb-a5

CLOUD: PPT:

[D7 {ong

PPT (in last 24 hrs):

oNng

Please mark transect location on map and indicate areas of species observations on map.

Tgr;wréect No.:

>

Start Time:

5‘ 4s

Habitat:

End Time:

=%

Start Point UTM: (00‘6%3 . 478493y End Point UTM: Sl
Species Tally
Bobolink @
Eastern Meadowlark Q’
/
st
ﬁans'gct No.: / é Habitat:
Start Time: g >3 End Time: 5“/0
Start Point UTM: [ € 7§ o t78<5)0¢ End Point UTM:
Species Tally
Bobolink = Fl,
( /szaoem)

Eastern Meadowlark

Pg. __of ___

Signature:

dsg g:\resourcelinternal info and teams\field forms\birds\breeding bird\form_014c_bobolink-and-eame_sar_breeding-survey.docx

(Field Personnel)

Quality Control: This form is complete O & legible 0.

Signature:

(Project Manager)
REV:2011-06-03 / FORM 014c



Stantec Consulting Lid.

1 - 70 Southgate Dri
Guolph ON o0 Bobolink and Eastern Meadowlark
Canada N1G 4P5
Tot (515 63 5020 Breeding Survey Form
Fax: (519) 836-2493
Project Number: | @ Oq oY y2 Project Name: ”M/CBI\J - ScuRE
Date: S\) LY L‘ 20\ Field Personnel: lv“a,{nﬁ[_ OLIVE\RA
TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):
Weath ions: °
eather Conditions Z—O‘,C l 'L 504’ g Q/

Please mark transect location on map and indicate areas of species observations on map.

Transect No.: PT ﬂ: 3 Habitat: oPen Field
Start Time: OG 01 S End Time: 06 : 2 S
Start Point UTM: End Point UTM:
Species Tally
Bobolink Q’
Eastern Meadowlark ¢
Transect No.: Habitat:
Start Time: End Time:
Start Point UTM: End Point UTM:
Species Tally
Bobolink

Eastern Meadowlark

Pg. _l. ot 4 B Quality Control: This form is complete 1] & legible C.

Signature: Signature:

(Project Manager)
REV: 2011-06-03 / FORM 014¢

(Field Personnel

nal w'\resource\ntemal info and \field formsibirds\breeding bird\form_014¢_babalink-and-eame_sar_breeding-survey.docx




Stantec Consulting Ltd.
1 - 70 Southgate Dri
Gueiph ON 0 Bobolink and Eastern Meadowlark

Canada N1G 4P5
Tel. (519) 836.6050 Breeding Survey Form

3 .“—Sl'am ntec  Fox (5198362493

Project Number: ,é) 067 S0 (/ L/3 Project Name:M mi Hahm W Mmona
Date: SUNE. Q«Q Q@ =% Field Personnel: N . MPL/(SH» Sw B -
TEMP (°C): WIND: CLOUD: PPT: PPT (in last 24 hrs):
Weather Conditions: ( @o C. O—| 200 Y @

Please mark transect location on map and indicate areas of species observations on map.

P+ Locatho 0
TrivsEgrNo.: % Habltat: £ ‘z‘a;\( _
StartTime:  ~9 | TG EndTime: N & (5
Start Point UTM: End Point UTM:
Species Tally

Bobolink ¢

Eastern Meadowlark ‘

&a0eetS bulypadeide. onle,
vj 74

P—{ ‘ ]o ov'\‘. Or
Wﬁo.: '7 Habitat: _O%QW() 7(7 &/0) \/(n,\ -/ e w{‘/(/()

Start Time: 7 12 End Time:
Start Polnt UTM: | 5 9 (}.(( | L} T15C22 <]\ End Point UTM:
Species Taily
Bobolink /®/
Eastemn Meadowlark )

_ CUnn (€ & Srmpatte
—all B hadotad—m Stdyg s = magiral ﬁg/&/m ‘
— HUd ot shh 7 not-nell Vi iole Frovm vaad - pdkﬂ?)&/?

Pg. __of Quality Control: This form is complete [J & tegibte Q.

Signature: Signature:

(Field Personnel) (Project Manager)
REV: 2011-06-03 / FORM 014c

dsg g\ i tinfo and \field forms\bi ding bird\form_014¢_bobolink-and-eame_sar_breeding-survey.docx




QL (OCOCJ('M/\

4]

Habitat: /Z; e / C/

Start Time: ’72-7 End Time: —32
Start Point UTM: End Point UTM:
OB TSR] , 47852972
Species Tally
Bobolink /@/
Eastem Meadowlark /

P'( ‘ loca:k o
—FransectNU: g

Habitat: O o fb}d

0
End Time: 7 ©“7

Start Time: '711L7—

Start Point UTM: é@g 8 ‘ (o , L+7 XS l Sb End Point UTM:
Species Tally
Bobolink Q/

Eastern Meadowlark {
Transect No.: Habitat:
Start Time: End Time:

Start Point UTM: End Point UTM:
Species Tally
Bobolink

Easterm Meadowlark

Pg. ___of

Signature:

(Field Personnel)

Quality Control: This form is complete [ & legible 0.
Signature:

(Project Manager)
REV: 2011-06-03 / FORM 014c




Chimney Assessment Form Fcooke.

Observer Details

Page 1

Oy 1%, 20128 ey |

Name D G ) Phone Number Email Address
- WA m— ( )
Street Address City Prov. Postal Code
Building Details
Street Address ‘/ City Péov. Postal Code
34 _:6\‘0070\ W, dne, -
Owner Name ' N N Phone Number Email Address
Tyzpyfbuilding (please check one):
House [ chureh O store
|:| Lowrise Apartment |:] School |:] Factory
D Highrise Apartment D Hospital D Other, please specify:
Chimney Details
Site Name Chimney Code w l
GPS coordinatgs, DD.dddd : NOTE: Chimney codes are created using the following scheme:
Lat. % °N City Initials - Site Initials - Chimney Number
O ° No. of
Long' (0 %‘O\ w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1

Number of years London 141 Wortley 2 LO-141-1
achve/(lf known): LO-141-2

Chighney material (please check one):
D Stucco
D Stone

D Other, please specify:

Brick
D Concrete

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

D Cap

D ‘Animal Guard

D Terra Cotta Liner
D Spark Protector

Metal Liner D Other, please specify:

Surrounding habitat (please check one):

D Industrial

?pmmercial D Nat
Other, please specify: Uf“Q.)

[ Residential

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

;}Mmd -> Diameter (cm):
Square

> Width (cm):

O
Rectangular 2> Width (cm): jo Length (cm): ‘/ 0

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20em x 9cm x 6cm (L x W x H)

o



Chimney Assessment Form
Page 2

Chimney height Number of Colour of
above roofline (m): 2 ™ Flues: Chimney: ‘m n

Total Chimney - —
Height (m) = g X 3m + 9\ = 5 m
Number df stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: (] Nesting (] Roosting ] Unknown

Additional Comments:

Vone.

Created by:

Canathan 5o-paitner of
i parienalte canadien de

unes ooistane2 VAL ))
et B]} L e

In partnership with:
- ¢ g
> HE ONTAR) \\s....,;- A FONBDATION
£" O nta rio TFo:}:Z:'I:E xk‘ E:'g-(;::nmo

Mcllwraith
? e Field

T woy Naturalists
"\{1&\% \.,_,

Environment  Enwironnement ;\'(‘
* A
Canada Canada al

Ontario Region ~ Région de Ontaric




Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address

Street Address City Prov. Postal Code
Building Details

Street Address City Prov. Postal Code

]330 ba/”"'ﬂ n
Owner Name Phone Number Email Address
Tg;olbuilding (please check one):
House D Church |___| Store

D Lowrise Apartment D School D Factory

|___| Highrise Apartment D Hospital D Other, please specify:
Chimney Details

Site Name Chimney Code

N

GPS coordinazfs (DD.dddd):
Lat.

145369

NOTE: Chimney codes are created using the following scheme:

°N City Initials - Site Initials - Chimney Number
o No. of
Long‘ W 2“7 q w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

(I:;(/ney material (please check one):
Brick D Stucco

D Stone

D Other, please specify:

|___| Concrete

\
If the chimney is modified (cap, liner, etc.), please check\t@

appropriate modiﬁcation%
|___| Cap Terra Cotta Liner

|___| Animal Guard D Spark Protector

|___| Metal Liner D Other, please specify:

Surrounding habitat (:.nase check one):

l;'/ I%esidential ’Q\,

D Commercial

L industrial
D Natural
|___| Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

)Lo\os “p‘( N

—_— r)

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

Round > Diameter (cm):

Square 2 Width (cm):

[ Lt. )
Rectangular 2> Width (cm):

Length (cm): L‘ O

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the foliowing measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of ,
above roofline (m): ) Flues: I Chimney: BOI OLO
Total Chimney sz —
Height (m) = 1 x 3m + ] - % m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [ Roosting [] Unknown

Additional Comments:
(\/ 0N

Created by:

Lanadian co-pastner of
N parienaie canadien de

& s DY 3

In partnership with:
Jee
> . s ST s
{F‘ ontarlo FOUNDATION \ DE L'ONTARIO

Mcliwraith
Field

I * I Environment Environnement
Canada Canada

Ontario Region ~ Région de YOntaric




Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
1132 Bordon
Owner Name Phone Number Email Address
Type of building (please check one):
House D Church [ store
D Lowrise Apartment D School D Factory
D Highrise Apartment |:| Hospital |:| Other, please specify:

Chimney Details

Site Name

3

GPS coordinates (DD.dddd):
Lat. 47 %5 EX 9

Long. _ (s0907%

°N
‘W

Number of years
active (if known):

Chimney Code

_________________ SC-%-32

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):
If;rick

D Stucco
D Stone

D Other, please specify:

D Concrete

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:

D Cap U/Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:
Slyénding habitat (please check one):
Residential | fv® [ industrial

D Commercia D Natural

D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Bashe .

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

?{Qound > Diameter (cm):
Square

> Width (cm):

= ) 40
Rectangular 2> Width (cm): Length (cm):

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of g
above roofline (m): ’ Flues: ] Chimney: CBW A
Total Chimney - —
Height (m) = b= X X 3m + } - Z m
Number of stories in (approx height Height above roofline (m)
building of one story)
If swifts are present, are they: ] Nesting [] Roosting ] Unknown

Additional Comments:

MOOC
Created by:
y (anatian co-partner of
1N partenalre sanadien de
BRERCANADA bY 3
B 172 o BirdLife

In partnership with:

|
Ontario

I* l Environment Eswironnement
Canaga Canada
Onfario Region  Région de {Ontaric

INTERNATIONAL

THR ONYTARIC

D LA FONBATION
TRILALIUM :‘ TRILLIUM
FOUNDATION ) O8 L'ONTARIO

Mcliwraith
Field
Naturalists




Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
C )
Street Address City Prov. Postal Code
Building Details
Street Address , City Prov. Postal Code
ECOQ fewis

Owner Name

C )

Phone Number

Email Address

Type pof building (please check one):

House D Church D Store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

g

GPS coordinates
Lat. ‘f
Long.

Eo

o

°N
‘W

Number of years
active (if known):

Chimney Code

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):
J [J stucco

D Stone

D Other, please specify:

Brick
D Concrete

If the chimney is modified (cap, liner, etc.), please check the

apprbpriate modiﬁcation[%
Cap Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

Lo,wi 5

S&?{yunding habitat (plgase check one):
D Industrial

Residential | €8¢
D Commercial D Natural

D Other, please specify:

Round - Diameter (cm):

.

O

Rectangular

Square 2> Width (cm):

2> Width (cm): 5 O Length (cm): 5D

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x9cm x 6em (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): 2 Flues: Q Chimney: B(bm
Total Chimney —_
Height (m) = x 3m + 3 = é m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: (] Nesting ] Roosting J Unknown

Additional Comments:

Noae .

Created by:

{Canadian ro-partner of
1ft parienaite canadien de

BRASTRRECANADA Y4
S BirdLife

INTHRNATION AN

In partnership with:
>
f * Ontario TR T B

l & Environment Environrement
Canada Canada

Ontario Region ~ Région de { Ontaric

Mcliwraith
Field
Naturalists




Chimney Assessment Form

Observer Details

Page 1

Name

Phone Number Emaii Address
C )
Street Address City Prov. Postal Code
Building Details
Street Address l l 4‘ 3 ? City Prov. Postal Code
Owner Name Phone Number Email Address
C )
Type of building (piease check one):
] House [J chureh [ store
[J Lowrise Apartment [J school ] Factory
D Highrise Apartment D Hospital Other, please specify: w
Chimney Details
Site Name Chimney Code
S 0 T SCm8 S
GPS coordinates %3D.dddd): NOTE: Chimney codes are created using the following scheme:
Lat. L( L "r °| 6,2 °N City Initials - Site Initials - Chimney Number
o No. of
Long' GO %7 9.0 w Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chighney material (please check one):
Brick D Stucco

D Stone

D Other, please specify:

D Concrete

If possible, please draw a picture of the chimney location on the
buifding, including the position where the coordinates were taken.

If the chimney is modified (cap, liner, etc.), please check the

algbpriate modification [{
Cap Terra Cotta Liner

D Animal Guard D Spark Protector

D Metal Liner D Other, please specify:

\W—

3se check one):
D Industrial
D Natural

E] Other, please specify:

Surrgunding habitat (pl
Residential l coe

D Commercial

Please select the SHAPE of your chimney and provide the a

g

E{ Round > Diameter (cm):
Square 2> Width (cm):
] ! [
Rectangular 2> Width (cm): O Length (cmy):

ppropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

140




Chimney Assessment Form
Page 2

Chimney height Number of Colour of
above roofline (m): Q Flues: [ Chimney: fow )}

Total Chimney o —
Height (m) = o] x 3m + . - j_ m

Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [ Nesting [ Roosting [J Unknown

Additional Comments:
None.-

Created by:
Canadian co-pastner of

u parienalre canadien de

& pmmsonin) hY )

In partnership with:

> ) THE ONTARIO ("0 LA FONDATION
» TRILLIUM b TRILLIUM
(Y Ontarlo FOUNDATION $ OE L'ONTARIO

l * Environment Environnement
Canada Canada

Ontario Region  Région de 'Ontaric

Mcliwraith
Field
Naturalists




Chimney Assessment Form

Page 1

Observer Details

Name Phone Number Email Address

Street Address City Prov. Postal Code
Building Details

Street Address g City Prov. Postal Code

¥l H wy
Owner Name / Phone Number Email Address
T&?}Milding (please check one):
House I chureh [ store

|:| Lowrise Apartment D School D Factory

D Highrise Apartment D Hospital D Other, please specify:
Chimney Details

Site Name Chimney Code

G

GPS coordinates (DD.dddd):

S:.‘g‘é ______________________________

NOTE: Chimney codes are created using the following scheme:

Lat. ‘f 7%"? ?05 °N City Initials - Site Initials - Chimney Number
o No. of
Long' —M 1 o ‘f w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active }If known): LO-141-2
. . . If possible, please draw a picture of the chimney location on the
Ch?Iney material (please check one): building, including the position where the coordinates were taken.
Brick [ stucco
D Concrete |:| Stone

D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

a;?ariate modification:
Cap [fTerra Cotta Liner

|:| Animal Guard |:| Spark Protector

D Metal Liner D Other, please specify:

Surrbunding habitat (pRyase check one):
M Residential " O industrial
|:| Natural

|:| Other, please specify:

D Commercial

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

] Round > Diameter (cm):
S{Square 2> Width (cm):
Rectangular

2> Width (cm): k! ! Length (cm): lQ 0

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2

Chimney height Number of I Colour of
above roofline (m): O, 5 Flues: Chimney: B rawn
Total Chimney —

i = + =
Height (m) A x 3m 05 ©5

Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [J Nesting [ Roosting [ Unknown

Additional Comments:

/U onk.

Created by:
Canatian co-partner of

un partenatre cinadian de

s st CANADA by 3
G Rirdlale

In partnership with:
) O
3, } HE ONTARIO N A BATIGN
Er Ontario e M SO

l* Environment Enwironnement
Canada Canada

Ontario Region  Region de 'Ontaric

Mcliwraith
Field
Naturalists




Chimney Assessment Form

Observer Details
o

Page 1

Name Phone Number Email Address
Street Address City Prov. Postal Code
Building Details

Street Addresw g City Prov. Postal Code
2" Hury

Owner Name My Phone Number Email Address

Type_of building (please check one):

House D Church D Store
|:| Lowrise Apartment E] School |:| Factory
l:] Highrise Apartment |:| Hospital [:l Other, please specify:

Chimney Details

Site Name

s 7

GPS coordinatgﬁ (DD.dddd):
Lat. 1"

1134 45 9
Long. @0{1/‘!55

°N
‘W

Number of years
active (if known):

Chimney Code

Sc-8-7

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

aney material (please check one):
Brick E] Stucco
D Stone

D Other, please specify:

E] Concrete

If the chimney is modified (cap, liner, efc.), please check the
appropriate modification:

D Cap

[:l Animal Guard

D Terra Cotta Liner
l:] Spark Protector
D Other, please specify:

n}o Mod«-ﬁad{fﬁons

D Metal Liner

Surreunding habitat (plgase check one):
[ﬁ Residential[(‘“ [J industrial
[:l Commercial [:l Natural

l:] Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

D Round = Diameter (cm):

D Square 2> Width (cm):

Rectangular 2> Width (em): SO Length (cm): I 0 O

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6em {L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): '} Flues: ;2 Chimney: cO \J(\
Total Chimney — —
Height (m) = 3 x 3m + 1 = H m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [] Nesting [] Roosting (] Unknown

Additional Comments: P - - _
None. shserva). 1" Okimey 0 Scdee pmﬁs
Ha looks sudrable CO:\
ey SUANY

Created by: e ngr of
i N dies: (le

DTS ANA D) 2
T BirdLift

In partnership with:

‘n
) THE ONTARIO T~ LA FanpaTion
» TRILLIUM % TRILLIUM
(4 ntarlo FOUNDATION ‘3 O% L'ONTARIOC

Mcllwraith
¢ Field
2} Naturalists

I *l Environment Eswironnement
Canada Canada

Ontario Region  Region de FOntaric




Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
Street Address City Prov. Postal Code
Building Details
Street Address City Prov. Postal Code
)
Q a 0 M [ M 24)) ly
Owner Name /1 Phone Number Email Address
Type of building (please check one):
House O chureh [ store
[ Lowrise Apartment [7] school ] Factory
[:] Highrise Apartment |:| Hospital D Other, please specify:

Chimney Details

Site Name 8

GPS coordinates (DD.dddd):

NOTE: Chimney codes are created using the following scheme:

lat. #7%P9I5¥  °N City Initials - Site Initials - Chimney Number
m o No. of
Long' &O 7 .ﬁ? w Eg. City Name Site Name Chimneys Code
Port Rowan Public Library 1 PR-PL-1
Number of years London 141 Wortley 2 LO-141-1
active (if known): LO-141-2

Chimney material (please check gne):
[:] Brick ‘Béxcco

O concrete [ stone
D Other, please specify:

If the chimney is modified (cap, liner, etc.), please check the

appropriate modiﬁcation:m/
D Cap Terra Cotta Liner

D Animal Guard |:| Spark Protector

D Metal Liner D Other, please specify:

Sly‘ding habitat (plegge check one):
Residential ;:' v [ Industrial
D Commercial D Natural

|:| Other, please specify:

if possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

AY

N\

e,

c

D Round > Diameter (cm):
?quare > Width (cm):
Rectangular > Width (cm): l 5 0 Length (cm):

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)

A0




Chimney Assessment Form

Page 2
Chimney height Number of Colour of
above roofline (m): Fiues: Chimney: BC) ar)
. ) U
Total Chimney = >~
Height (m) = l x 3m + ’ = AIA
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: [] Nesting [] Roosting O Unknown

Additional Comments:

N one
Created by:
y Canadian £o-patner of
un nartenaie sanadien de
oes srseasx LANADA )A
e T e BirdLife

ISTERNALBIODNAL

In partnership with:

; THE ONTARIO “"""—' L.A FONDATION

TRILLIUM 79{ TRILLIUM
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Chimney Assessment Form

Observer Details

Page 1

Name Phone Number Email Address
C ) R
Street Address City Prov. Qstal Code
Building Details
Street Address N "(, City Prov. Postal Code
L ]
A58 o Med 1
Owner Name Phone Number Emait Address
Ty building (please check one):
House I:] Church O store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:

Chimney Details

Site Name

7

GPS coordinates (DD.dddd):

Lat. 47%9 17
Long. _(;07 927

°N
‘W

Number of years
active (if known):

Chimney Code

______________ SC -~ M-~7

NOTE: Chimney codes are created using the following scheme:

City Initials - Site initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

Chimney material (please check one):
I:] Stucco

D Stone

O Other, please specify:

Brick

Concrete

If the chimney is modified (cap, liner, etc.), please check the

appropriate modification: /
ap Terra Cotta Liner

lg(c
Animal Guard

D Metal Liner

l:] Spark Protector
D Other, please specify:

Surrgunding habi[at (;;Iﬁse check one):
[ E Ccd

Residential

D Commercial

D Industrial
I:] Natural

D Other, please specify:

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

@Me]//y

!

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

O

ly{Round
Square

- g 0
Rectangular > Width (cm): O Length (cm):

= Diameter {cm):

> Width (cm):

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6ecm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of l Colour of
above roofline (m): a\ Flues: Chimney: /\C\/
Total Chimney 2 —_ /
Height (m) = l x 3m + g - f E m
Number of stories in (approx height Height above roofline (m)
building of one story)

If swifts are present, are they: ] Nesting "] Roosting ] Unknown

Additional Comments:
/Uma
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Chimney Assessment Form

Observer Details

Page 1

Email Address

Name Phone Number
Street Address City Prov. Postal Code
Building Details
Street Address K City Prov. Postal Code
W% M [k,
Owner Name Phgne Number Email Address
Type of building (please check one):
D House D Church D Store
D Lowrise Apartment D School D Factory
D Highrise Apartment D Hospital D Other, please specify:
Chimney Details
Site Name Chimney Code

[O

GPS coordinates (DD.dddd):

Lat. 4735 345 °N
Long. _(07 38 7 °W

Number of years
active (if known):

_________________ sc-"M-w.

NOTE: Chimney codes are created using the following scheme:

City Initials - Site Initials - Chimney Number

No. of
Eg. City Name Site Name Chimneys  Code
Port Rowan Public Library 1 PR-PL-1
London 141 Wortley 2 LO-141-1
LO-141-2

CEhiFﬁ'ey material (please check one):
Brick D Stucco

D Stone

D Other, please specify:

D Concrete

If the chimney is modified (cap, liner, etc.), please check the
appropriate modification:
?ap
Animal Guard

Terra Cotta Liner

D Spark Protector

If possible, please draw a picture of the chimney location on the
building, including the position where the coordinates were taken.

M

Me Mell,

D Metal Liner D Other, please specify:
S[u!:r;unding habifat %ase check one):
Residential {€V ] industriar

D Commercial D Natural

D Other, please specify:

g Round
Square

O

> Diameter (cm):

> Width (cm):

Rectangular 2> Width (cm): k('o Length (cm): L"O

Please select the SHAPE of your chimney and provide the appropriate estimated measurements:

NOTE: Measurements can sometimes be
estimated by counting bricks. Standard
bricks have the following measurements:
20cm x 9cm x 6cm (L x W x H)




Chimney Assessment Form

Page 2
Chimney height Number of [ Colour of g
above roofline (m): O 5 Flues: Chimney: ow 19
Total Chimney e -
Height (m) = l x 3m + 0.5 = 3.5
Number of stories in (approx height Height above roofline {m)
building of one story)

If swifts are present, are they: [] Nesting [] Roosting ] Unknown

Additional Comments:
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Stantec

REPORT ON FOUR AVIAN SPECIES AT RISK AND OTHER BREEDING BIRD SPECIES
WITHIN FRUITLAND-WINONA SECONDARY PLAN AREA, SCUBE CENTRAL, SCUBE
EAST ‘A’ AND SCUBE EAST ‘B’ PARCELS

APPENDIX D:
Correspondence

One Team. Infinite Solutions.
Project No. 160950443



	SCUBE Phase 3 Figure 1.1.pdf
	AppneidxA.pdf
	A1
	A2
	Table A.1
	Table A.2
	Table A.3
	Table A.4
	SWMHYMO_EAST_INPUT
	SWMHYMO_EAST_OUTPUT
	SWMHYMO_WEST_INPUT
	SWMHYMO_WEST_OUTPUT


	SCUBE Phase 3 Figure 2.1.pdf
	2.1SWMControlsWestFeb23-12.mxd
	2.2SWMControlsEastFeb23-12.mxd
	2.3-RecommendedNaturalHeritageERE-Feb23-12.mxd
	2.4-RecommendedNaturalHeritageERE-Feb23-12.mxd
	8.1-PreliminaryNaturalHeritageSystem-Feb12.mxd
	8.2-PreliminaryNaturalHeritage-Feb23-12.mxd
	8.3-NaturalHeritageSystemZones-Feb23-12.mxd
	8.4-DevelopmentNaturalHeritageSystemWoodland-Feb23-12.mxd
	8.5Wetland-Feb23-12.mxd
	8.6-FishHabitatFeb23-12.mxd
	8.7-FishHabitatFeb23-12.mxd
	8.8-DevelopmentNaturalHeritageSystemWoodlandFeb23-12.mxd
	8.9-DevelopmentNaturalHeritageWoodlands-Feb23-12.mxd
	8.10-DevelopmentNaturalHeritageSavannahs-Feb23-12.mxd
	8.11-DevelopmentNaturalHeritageSystemLinkagesFeb23-12.mxd
	8.12-DevelopmentNaturalHeratageLinkages-Feb23-12.mxd
	8.13-RecommendedNaturalHeritageSystem-Feb23-12.mxd
	8.14-RecommendedNaturalHeritage-Feb23-12.mxd

	SCUBE Phase 3 Figure 2.2.pdf
	2.1SWMControlsWestFeb23-12.mxd
	2.2SWMControlsEastFeb23-12.mxd
	2.3-RecommendedNaturalHeritageERE-Feb23-12.mxd
	2.4-RecommendedNaturalHeritageERE-Feb23-12.mxd
	8.1-PreliminaryNaturalHeritageSystem-Feb12.mxd
	8.2-PreliminaryNaturalHeritage-Feb23-12.mxd
	8.3-NaturalHeritageSystemZones-Feb23-12.mxd
	8.4-DevelopmentNaturalHeritageSystemWoodland-Feb23-12.mxd
	8.5Wetland-Feb23-12.mxd
	8.6-FishHabitatFeb23-12.mxd
	8.7-FishHabitatFeb23-12.mxd
	8.8-DevelopmentNaturalHeritageSystemWoodlandFeb23-12.mxd
	8.9-DevelopmentNaturalHeritageWoodlands-Feb23-12.mxd
	8.10-DevelopmentNaturalHeritageSavannahs-Feb23-12.mxd
	8.11-DevelopmentNaturalHeritageSystemLinkagesFeb23-12.mxd
	8.12-DevelopmentNaturalHeratageLinkages-Feb23-12.mxd
	8.13-RecommendedNaturalHeritageSystem-Feb23-12.mxd
	8.14-RecommendedNaturalHeritage-Feb23-12.mxd

	SCUBE Phase 3 Figure 2.4.pdf
	2.1SWMControlsWestFeb23-12.mxd
	2.2SWMControlsEastFeb23-12.mxd
	2.3-RecommendedNaturalHeritageERE-Feb23-12.mxd
	2.4-RecommendedNaturalHeritageERE-Feb23-12.mxd
	8.1-PreliminaryNaturalHeritageSystem-Feb12.mxd
	8.2-PreliminaryNaturalHeritage-Feb23-12.mxd
	8.3-NaturalHeritageSystemZones-Feb23-12.mxd
	8.4-DevelopmentNaturalHeritageSystemWoodland-Feb23-12.mxd
	8.5Wetland-Feb23-12.mxd
	8.6-FishHabitatFeb23-12.mxd
	8.7-FishHabitatFeb23-12.mxd
	8.8-DevelopmentNaturalHeritageSystemWoodlandFeb23-12.mxd
	8.9-DevelopmentNaturalHeritageWoodlands-Feb23-12.mxd
	8.10-DevelopmentNaturalHeritageSavannahs-Feb23-12.mxd
	8.11-DevelopmentNaturalHeritageSystemLinkagesFeb23-12.mxd
	8.12-DevelopmentNaturalHeratageLinkages-Feb23-12.mxd
	8.13-RecommendedNaturalHeritageSystem-Feb23-12.mxd
	8.14-RecommendedNaturalHeritage-Feb23-12.mxd




