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EXECUTIVE SUMMARY

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. This study, termed the SCUBE Subwatershed Study, or aternatively, the
SCUBE East Subwatershed Study, is one of two subwatershed studies being undertaken in
support of the Secondary Plan. The study focuses on the lands to the East of McNeilly Road,
between Lake Ontario and the Niagara Escarpment, and eastward to the City boundary. The
study area consists of the drainage areas from Watercourses 7.2, 9, 10, and Fifty Creek.

The Subwatershed Study is being conducted as a Master Plan under the Municipal Class
Environmental Assessment (Class EA) process, and is intended to satisfy Phases 1 and 2 of the

Class EA process.

The Subwatershed Study is being undertaken in three phases:

1. Establish existing environmental conditions;
2. Evauate future impacts and select, from a set of alternatives, a recommended
management plan; and

3. Develop an implementation plan

This Report covers Phasel and Phase 2 of the Subwatershed Study process.

For Phase 1 of the Study, the existing environmental resources within the study area were
defined in order to identify key features and functions, to establish baseline conditions for the
assessment of potential impacts from future urban development, and to identify development
constraints and potential future opportunities. A summary of the key environmental features and

functions to be considered is provided below.

Surface Water Resour ces

Hydrologic and hydraulic models were applied to assess the stormwater runoff and flooding
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characteristics of the study area. Based on this analysis, together with input from the City, the
public and other agencies, future development constraints and opportunities related to surface

water resources were defined. The key points are summarized as follows:

No new development will be permitted within the flood-susceptible lands defined by the
Regulatory (100-year) Floodplain limits (Watercourses 9 and Fifty Creek).

Future development lands discharging runoff to streams with potential downstream flood
or erosion concerns will require flood (quantity) control facilities to control post-
development peak flows to pre-development levels.

Source and conveyance control stormwater measures, where feasible, should be applied to
preserve the existing hydrology and minimize increases in runoff volumes and flow rates.
Proposed improvements to Lewis Road aso include an opportunity to construct a new
open channel along the west side of Lewis Road from Barton Street to just south of the CN
Railway.

Previous historical planning for Watercourse 7 to the west of the SCUBE study area may
include an opportunity to construct a new open channel along the south side of the CN
Railway to divert the headwaters of Watercourse 7.2 to the Main Branch of Watercourse 7.

Groundwater Resour ces
Monitoring wells were installed and a review of the geology and hydrogeology of the study area

was undertaken in order to gain an understanding of the groundwater resources within the study
area, including potential groundwater recharge and discharge locations. Based on these
assessments, future development constraints and opportunities related to groundwater resources

are summarized below:

The magjority of the developable SCUBE lands are overlain by silt-clay soils, with
groundwater recharge potential classified as “moderate” to “low”. However, future
stormwater management planning should include measures, where feasible, to minimize
changes to the existing groundwater recharge rate of approximately 140 mm per year in
these soils. Thiswill, in turn, help to minimize future increases in runoff rates.

Sand and gravel deposits situated near the base of the escarpment between McNeilly Road

and Lewis Road represent a zone of high groundwater recharge potential and function as a
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potential contributor of baseflow to stream reaches to the north. The existing recharge
potential of approximately 230 mm per year from this feature should be protected through
future source and conveyance control stormwater management measures which promote

the infiltration of clean runoff.

Fluvial Geomor phology

A geomorphic field investigation was completed in order to classify stream reaches and to assess
existing conditions and channel characteristics on the streams in the vicinity of the SCUBE

development area. The findings of this assessment are summarized as follows:

Within the study area, no existing erosion hazards were identified for mitigation through
natural channel design approaches, however, future stormwater management planning
should include erosion control facilities for development lands draining to unlined streams
such as Fifty Creek, Watercourse 7.2, and the west tributary of Watercourse 9.

Monitoring of specific stream reaches aong Fifty Creek is recommended based on
observed evidence of natural scour and the abundance of fine-grained channel boundary
materials. Restoration opportunities at these locations are largely limited by the
established riparian forest and no immediate risks to the public are apparent. However,
these areas should be monitored to ensure any potential negative impacts in the future are
mitigated in atimely manner.

Isolated stream reaches along Fifty Creek may be sensitive to slope instability under
future land use conditions based on observed evidence of valley slope steegpness and the
close proximity of the active channel to the valey wall(s). Specia consideration should
be given to these areas during future development or re-development (e.g., stable slope
setbacks, erosion buffers).

Throughout the watercourse corridors numerous areas are littered with artificial debris and
garbage. Remova of this materia during development phases will improve aquatic
habitat and locally reduce potential erosion impacts.

Aquatic Resour ces

A tolerant warmwater fish community exists in Fifty Creek downstream of Highway 8 and
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should be protected through a 15 m Vegetation Protection Zone applied to each side of the
stream. Other stream reaches were identified as contributing to downstream fish habitat, and

under City of Hamilton policy would be assigned asimilar 15 m buffer.

Given the above aguatic habitat findings, stormwater management planning for future
development should include water quality controls. The Hamilton Conservation Authority
requires that stormwater management facilities provide “Level 2" or “normal” level of protection
as defined in the MOE Manual. Opportunities could aso be pursued to enhance baseflow
through stormwater management, re-vegetating riparian areas with native woody vegetation, and,
where possible, enhance some of the drainage features supporting indirect habitat to allow them

to support seasonal use by fish.

Terrestrial Resour ces

The majority of the terrestrial features in the study area are cultural meadows, plantations,
savannahs and woodlands that exist in a highly disturbed and/or early successional state.
Terrestrial features identified for protection include the Fifty Creek ESA and Fifty Creek Locally
Significant Wetland Complex (which should be protected with a 30 m Vegetation Protection
Zone), the Fifty Creek riparian vegetation and adjacent woodlots, in addition to the Niagara
Escarpment Protection Area. Other woodlot and hedgerow features represent enhancement
opportunities if they can be accommodated into future block planning for the area. Thereis aso
potential to protect a riparian corridor along Fifty Creek that would link the ESA located in the
Fifty Creek Conservation Area at the Lake Ontario Shoreline with the Niagara Escarpment
Protected Area

Bird and amphibian monitoring was completed for the SCUBE study area. Within the eastern
portion of the SCUBE Central land parcel, Bobolink, a bird species recently classified as
“threatened” was observed. Phase 3 of the Subwatershed Study will include further discussions

with MNR, the City and landowners to assess the protection status of these lands.

Stream Corridors

Future development limits along stream corridors identified for protection would incorporate
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several of the constraints listed above, including flood hazards, slope/erosion hazards, fishery
buffers, and riparian woodlots. In addition, future field surveys would be required to identify the
top-of-bank location along any defined valley features. An environmental buffer/setback,
typically in the order of 5 to 10 metres, is then normally applied to the outermost feature or

hazard in order to establish the limits of future development along the stream corridor.

Figure 3.17 of the report provides a summary of the above environmental constraints and
opportunities for the SCUBE study area.

Phase 2 of the Subwatershed Study included the definition of goals and objectives, impact
assessment of the proposed future urban development, review of alternative control measures,
and development of recommended Stormwater M anagement and Natural Heritage Strategies.

Subwater shed Goals and Objectives

Following the review and definition of existing conditions and the resulting environmental
constraints and opportunities within the SCUBE study area, subwatershed goals and objectives

were then defined for the various environmental resources within the study area, including:

Ensure the groundwater recharge function provided by the soils of the study area is
mai ntai ned;

Provide a safe hydrologic regime and stable stream systems,

Protect the quality of surface water;

Establish a healthy aquatic ecosystem which supports warmwater fisheries both within and
downstream of the study area streams; and

Establish a healthy terrestrial ecosystem;

Provision of linkages between natural areas within a connected Natural Heritage System.

| mpact Assessment

The potential impacts of proposed future urban development within the SCUBE study area on the
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environmental resources were then evaluated. Potential impacts include the following:

Decreased groundwater recharge rates and corresponding increase in runoff volumes
associated with the increased impervious surface coverage of the urban landuses;

Increased pollutant loadings and reduced water quality;

Potential increased rates of erosion and flooding along downstream creek reaches due to
higher runoff volumes and flow rates;

Weakened or destruction of aquatic habitats through degraded water quality, increased
erosion, and reduced baseflows,

Loss or weakening of terrestrial resources through fragmentation of wildlife corridors.

Evaluation of Alternative M anagement M easur es

Alternative measures, referred to as Best Management Practices (BMPs), were reviewed to
mitigate these potential impacts and meet the selected objectives. Consistent with the
Environmental Assessment approach for the study, a wide range of alternatives were reviewed,
screened and evaluated against various physical, social, technical and financia criteria. A two-
phased evaluation process, consisting of a screening level assessment followed by a detailed

assessment, was used to evaluate the alternative measures.

The following techniques were found to meet the screening-level criteria of the first phase of the

evaluation process and were carried forward to the detailed assessment:

traditional source controls;

L1D source controls;

LID conveyance control measures,
end-of-pipe wet ponds; and

stream restoration.

The following techniques were judged to not meet the screening-level criteria and were not

carried forward:

Vi
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the “do nothing” option;
end-of-pipe wetlands; and

end-of-pipe dry ponds

The stormwater management techniques carried forward from the screening level assessment
were then used to develop a set of ten (10) stormwater management alternatives for the SCUBE
study area. The aternatives were composed of both individual techniques and combinations of

various techniques.

Stormwater Management Strategy

Through the evaluation process, a preferred stormwater management strategy for the SCUBE
study area was selected, comprising a combination of the following:

- LID source controls for water balance as well as associated water quality and erosion
benefits. The identified targets include:

§ Silt/clay soils - capture and infiltrate the first 1.5 mm over the catchment area for
residential landuses, and 3 mm for commercial/institutional landuses,

§ Sandy soils - capture and infiltrate the first 3 mm over the catchment area
(residential landuses).

- end-of-pipe wet ponds for Level 2 or “normal” water quality control, as well as post-to-
pre runoff control for flooding and erosion, where required:

§ For lands draining to the lined portion of Watercourse 9 (water quality control
only), targets include 65 to 105 m*/ha of permanent pool storage, depending on
landuses, and 40 m*/ha of active storage.

§ For al other lands, water quality and flood/erosion control is required. Targets
include 65 to 105 m%ha of permanent pool storage, depending on landuses, and
approximately 550 m*/ha of active storage for erosion and flood control.

- stream restoration to benefit aquatic and terrestrial resources.

Vil
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Possible future channel construction works have also been recommended as part of previous
studies upstream of the CNR line on Watercourse 7.2 and along Lewis Road to the Western
Tributary of Watercourse 9. Although these proposed future channels are conceptual in nature
and their ultimate characteristics and capacities are not known at this time, these works do
represent potential capacity improvements over the existing systems which could ultimately

relax the flood control storage requirements for future stormwater ponds.

It was aso recognized that the feasibility of end-of-pipe stormwater ponds is constrained
somewhat by the size of the area it services. Therefore, for small catchment areas, less than 5
hectares in size, an alternative strategy was recommended in which traditional source controls
would be applied in place of wet ponds.

Figure 7.1 of the report illustrates the Stormwater Management Strategy elements, including

conceptual stormwater pond locations.

Natural Heritage Strateqy

The Study also provided recommendations with respect to the Natural Heritage System for the
SCUBE study area. The Recommended Natural Heritage System isillustrated in Figure 8.14 and
consists of protected terrestrial features, terrestrial linkage areas, and recommended areas for

enhancement. Protected areas include:

the Niagara Escarpment Protection Area;

identified terrestrial core areas, including the Fifty Point ESA, Fifty Creek Locally
Significant Wetland Complex, Fifty Creek riparian lands, and woodlot at the base of
Watercourse 9;

a 30m Vegetation Protection Zone (15 each side) along the warmwater fish habitat
stream corridor of Fifty Creek, Watercourse 7.2, Watercourse 9 and Watercourse 10;

a60 m Vegetation Protection Zone (30 m each side) aong the Fifty Creek ESA and Fifty
Creek Locally Significant Wetland Complex.

viii
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regulatory floodplains; and

the eastern portion of the SCUBE Central land parcel, where a bird species, Bobolink,
was observed. This species has recently been designated Threatened and its habitat is
protected under the provisions of the Endangered Species Act (2007).

With respect to the last point above, it was recommended that the entire portion of the SCUBE
Central Lands east of Lewis Road be designated Area Specific Policy Area (ASPA) pending
MNR development of a species-specific regulation for the protection of Bobolink habitat.

Aquafor Beech Limited reviewed vegetation units characterized by Dillon Consulting Limited
(2010) or Natural Resources Solutions Incorporated (2007) using the Ecological Land
Classification System for Southern Ontario and identified one Woodland Linkage (Woodland
Linkage 1) and 17 Linkages of other natural vegetation types not previously mapped by the City
of Hamilton (2009).

Enhancement opportunities were also discussed and include the protected areas and linkage areas

noted above, as well as proposed 30m wildlife linkage corridors and stream corridors.

Public Consultation

Consistent with the Environmental Assessment approach for the study, the environmental
constraints and opportunities for the SCUBE study area were presented to the public at an Open
House event in November 2008. The preliminary recommended Stormwater Management and
Natural Heritage Strategies that comprise the results for the SCUBE Subwatershed Study were
presented to the public at a second subsequent Open House event in June 2010. Here, City staff
and Study Team consultants provided responses to questions and clarifications raised by the

public.

Futur e Phase 3 Subwater shed Study

Although this current Subwatershed Study covers only Phase 1 and Phase 2 of the Subwatershed




SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

Study process, a future Phase 3 Report will be prepared dealing with implementation of the
Subwatershed Study results. In genera, thisthird phase is anticipated to cover the following:

review and selection of appropriate types of LID measures to be applied;

design guidance for the proposed LID measures,

design guidance for the proposed stormwater management ponds;

review of the future report requirements for subsequent design phases of development;
policy recommendations; and

recommendations with respect to funding responsibility.
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1.0 INTRODUCTION

1.1 Genera

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. An earlier Ontario Municipal Board (OMB) settlement identified the need for
Secondary Planning within the SCUBE lands, with the exception of the lands known as Winona
North, also referred to as Special Policy Area“F’, parts A & B. The OMB settlement required
that a comprehensive stormwater planning study be undertaken for Special Policy AreaF.

The purpose of this Subwatershed Study report is to investigate and inventory the natura
resources which could potentially be impacted by future urban development within specific
portions of the overall SCUBE area and to identify constraints and opportunities associated with
existing/proposed landuses. These constraints and opportunities are then to develop a
comprehensive Subwatershed Management Plan, including stormwater management and natural

heritage strategies for the area.

This study focuses on two main portions of the overall SCUBE area (Figure 1.1):

SCUBE Central — composed of the vacant lands generally bounded by Barton Street to
the north, Highway No. 8 to the south, McNeilly Road to the west and the existing
residential community west of Winona Road to the east
SCUBE East (Winona North, Special Policy Area F) — consisting of two parcels of
land:
- Parcel A — bounded by the CN railway to the north, Barton Street to the south,
and located immediately east of the Winona Urban Community;
- Parced B — bounded by South Service Road to the north, the CN railway to the
south, Winona Road to the west, and the City of Hamilton boundary to the east.
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Outside of the SCUBE East and SCUBE Central lands, the lands bounded by Barton Street and
the QEW west of Winona Road are designated as employment lands and are aready partially
developed. These lands will continue to experience future urban development as the remaining
vacant/agricultural lands are converted to urban landuses.

The Subwatershed Study Area consists of the drainage boundaries of the watercourses which
drain the proposed future development areas, namely Watercourses 7.2, 9, 10 and Fifty Creek
(Watercourse 12). This encompasses roughly all of the lands east of McNeilly Road to the City

boundary, and from Lake Ontario to just above the Niagara Escarpment.

1.2 Subwatershed Planning

The process of Subwatershed Planning has evolved over the last 20 years. The typica
Subwatershed Plan of the 1980's, which was commonly termed “Master Drainage Plan”, was
primarily concerned with two issues; flooding and erosion. In the latter part of the 1980s the
plan evolved and typically dealt with the above issues as well as water quality and occasionally
aguatic resources.

Presently, Subwatershed Plans deal with a number of issuesincluding:

flooding;

erosion;

water quality;

the water budget (i.e., groundwater, baseflow and peak flows);
terrestrial and aquatic habitat;

woodlands, including woodlots and forests;

wetlands;

Areas of Natural and Scientific Interest;

Environmentally Sensitive Aress;

aesthetics; and

recreation.
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Furthermore, the plans are ecosystem based, with the potential interaction between each of the

environmental features being strongly considered.

Integration of the Land Use Planning Process with Water Resource Management Planning has
also evolved over the last 20 years. Whereas the common practice in the mid eighties involved
the development of Official, Secondary and Draft Plans with nominal consideration of
environmental consequences; present practice considers the two planning processes in unison.

The Subwatershed Plan, in this manner, becomes an integral part of the overall planning process,

and if successfully completed should provide:

* a solid foundation such that the environmental features will be protected, enhanced or
restored under present conditions, and as land use changes occur; and

* an environmentally sound framework within which those involved in planning and
decision-making can evauate the consequences of current and post-development
scenarios in the context of the entire subwatershed.

1.3 Study Goal and Objectives

1.3.1 Study Goal

The Subwatershed Study goal may be defined as:

“development of a management plan which is designed to alow environmentally
responsible resource management and municipal planning decisions to be made as land
use changes occur within the subwatershed.”

10
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1.3.2 Study Objectives

The objectives of this study are summarized below according to the three phases that comprise a

Subwatershed Study. This report has been prepared to present the results for Phases 1 and 2 of

the process.

Phase 1: Establish Environmental Conditions

define existing environmental conditions;

identify and evaluate the natura features and functions of the study area and their
potential interrelationship with other natural features (the term “natural feature” is used to
describe various environmental or water related attributes); and

develop constraints and opportunities mapping to identify developable lands, non-
developable lands, and lands requiring environmental mitigation before development can

Ooccur.

Phase 2: Evaluate Alternative Management Strategies and Develop a Recommended Plan

identify potential impacts to natural features and functions;

identify protective measures (best management practices, or BMP's) that, when
implemented, will protect, enhance or restore the environmental features and functions;
select, based on environmental, sociad and cost conditions, several alternative
Subwatershed Management Strategies;

evaluate each Strategy, based on criteria which may include environmental enhancement,
cost, land requirements and stakeholder preference.

select, from the alternatives, arecommended subwatershed strategy (or plan)

Following completion of Phases 1 and 2 of the Study, the remaining third phase will be

undertaken:

Phase 3: Develop an Implementation Plan

11
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* develop an Implementation Plan to ensure the long term integrity of the Recommended
Plan, including the identification of issues and areas where further detailed studies may
be required at the draft plan of subdivision stage of the planning process.

* identify any future recommended monitoring studies or contingency plans.

* Integrate the Subwatershed Study findings with City Official Plan Policy

1.4 Class Environmental Assessment (EA) Process

The Subwatershed Study is being conducted as a Master Plan under the Municipa Class
Environmental Assessment (Class EA) process. In order to meet the intent of the Environmental

Assessment Act, the study will need to satisfy Phases 1 and 2 of the Class EA process:

Phase 1 — identification of the problem (deficiency) or opportunity; and
Phase 2 — identification of aternative solutions to address the problem or opportunity by
taking into consideration the existing environment, and establish the preferred solution

taking into account public and review agency input.

The relationship between the components of the Subwatershed Study process (see Section 1.3.2)
and the Class EA processis depicted in Figure 1.2.

12
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Figure 1.2: Subwatershed Study & Environmental Assessment Study Process

13
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2.0 STUDY AREA AND BACKGROUND

2.1 Study Area

The SCUBE Subwatershed study area is located within the community of Stoney Creek, in the
northeast portion of the City of Hamilton. As shown in Figure 1.1, the study area encompasses

approximately 1450 hectares (14.5 km?) and is drained by five main watercourses:

. Watercourse 7.2,

- Watercourse 9,

. Watercourse 10 and adjacent storm sewer tributaries;
- Watercourse 11; and

. Fifty Creek (Watercourse 12)

Further detailed descriptions and photographs for the main stream reaches are provided in
Section 3.3 and 3.5.

2.2 Existing Landuses

Landuses within the study area consist of a mix of natural areas, dormant and active agricultural

lands, residential development, and commercial/industrial landuses.

The southern boundary of the study area is characterized by agricultural landuses atop the
Niagara Escarpment, and the natural areas across the escarpment face. The Winona Urban
Community islocated in the central portion of the Study area and consists of a mix of residential
and supporting institutional and commercia landuses. The lands surrounding the Winona Urban
Community are generaly agricultural in nature with urban development concentrated along the

Barton Street and Highway No. 8 corridors.

Landuses between the CN railway and QEW highway corridors consist of industrial/commercial
lands west of Winona Road, and mainly agricultural lands east of Winona Road. North of the

14
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QEW corridor, landuses consist primarily of residential developments, and the Fifty Point
Conservation Area at the outlet of Fifty Creek.

2.3 Proposed Landuses

A draft preferred landuse concept for the SCUBE lands has been developed by the City of
Hamilton. The lands within the SCUBE Central area between Barton Street and Highway No. 8
will be developed primarily for community use with residential and supporting retail, schools,

parks and community services.

Within the SCUBE East lands, Parcel B (i.e., north of the CN Rail corridor) will be developed as
an employment area with a mix of commercial and industrial uses. Parcel A (i.e., south of the
CN Rail corridor) will be developed primarily for community use with residential and supporting
retail, schools, parks and community services.

Outside of the SCUBE East and SCUBE Central lands, the lands bounded 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 development as the remaining

vacant/agricultural lands are converted to urban landuses.

24 Background Reports

A series of historical study reports were provided by the City of Hamilton for background review
and consideration during the SCUBE Subwatershed Study. Each of these is reviewed below.

Stormwater Quality Management Strategy - Community of Stoney Creek Master Plan (Philips

Enqineering, June 2004)

The goal of this study was to develop a stormwater quality management strategy for the former
City of Stoney Creek. The first phase of the study was a review and inventory of existing
stormwater management facilities and stormwater outfals. The next phase comprised an

15
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assessment of management opportunities for existing and future landuses. A “long-list” of water
quality practices was screened based on factors such as feasibility, potential water quality
benefits, cost and social impacts. The resulting “short list” of aternatives was further assessed in
a quantitative manner based on ther effect on contaminant loadings, costs, and land

requirements.

The preferred solution includes a hierarchy of stormwater quality measures beginning with lot-
level source controls, followed by conveyance and end-of-pipe practices, in addition to
management practices to provide an effective approach to providing stormwater quality
treatment.

Findings relevant to the SCUBE Subwatershed areainclude the following:

watercourse habitat which have high priority for improvements in water quality include
Watercourse No. 7, 9, and Fifty Creek;

water quality in Fifty Creek would improve through conversion of septic systems to
municipal sanitary services as landuses change;

there may be opportunities to improve habitat connectivity through a review of the
culverts near the outlet of Fifty Creek;

opportunities to retrofit existing stormwater ponds were reviewed, but none were
recommended within the SCUBE Subwatershed Study area; and

a series of potential stormwater ponds to service future development were aso reviewed

and prioritized.

Lewis Road Improvements Class Environmental Assessment from Barton Street to South

Service Road — Drainage and Stormwater Management Report (Draft) (Genivar Ontario Inc.,
July 2007

This report, in Draft form, was prepared to address the drainage and stormwater management
components of the Environmental Assessment for Lewis Road improvements. The report

reviews the existing drainage patterns aong the Lewis Road corridor and makes

16
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recommendations with respect to the proposed future drainage system and associated stormwater

management opportunities. Key items from the report include the following:

the road improvements will have an urban road cross-section with catch basins and storm
sewers;

roadway runoff from both the magjor system (overland) and minor system (storm sewer)
will discharge to Watercourse No. 9;

the existing drainage directions will be maintained, however, culvert and channel capacity
upgrades are recommended;

an open channel is proposed to convey external flows northward along the west side of
Lewis Road from Barton Street to just south of the CN Railway, and then eastward to the
main branch of Watercourse No. 9 at the CN Rail culvert.

oil-grit separators are recommended at storm sewer outlets to provide water quality

control.

Watercourse No.7 Creek System Improvements — Class Environmental Assessment (Philips
Engineering, September 2003)

The primary purpose of this study was to determine a preferred watercourse system improvement
solution for Watercourse No. 7, between Barton Street and Lake Ontario, to address flooding,
erosion, terrestrial and aguatic habitat issues. The preferred solution was a combination of
watercourse improvements through natural channel design, together with a stormwater

management facility for flood and erosion control storage.

Specific issues noted during the background review that are relevant to the current SCUBE
Subwatershed Study include the following:

Watercourse 7.2 has been diverted to the west of McNeillly Road, upstream of the
QEW/South Service Road to a new culvert at Watercourse 7; and

the eastern branch of Watercourse 7, west of McNeilly Road, was classified as a perennial

17
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stream. This is consistent with findings from the groundwater assessment undertaken in
this Subwatershed Study (refer to Section 3.4), which indicates a potential groundwater
linkage between sand/gravel deposits near Highway 8 and the streams to the north.
Although not discussed in detail in this background report, discussions with City staff
indicate that previous historical plans had suggested a possible diversion of the
headwaters of Watercourse 7.2 to the Main Branch of Watercourse 7 via a new channel
along the south side of the CNR line.

Wedl Installation and Testing Program — SCUBE East Subwatershed Study, Special Policy Area
F (Jagger Hims Limited, June 2008)

This report summarizes the installation and testing of six groundwater monitoring wells in the
SCUBE subwatershed study area. The wells were installed at three separate sites, with a shallow
(overburden) well and a deep (bedrock) well at each location. Findings from the study are

summarized as follows;

the shallow overburden typically consists of clay and silt soils;

bedrock consists of red Queenston shale;

hydraulic conductivity tests were completed with the following results:

for the overburden wellsin clayey silt soils, K ranged from 8E-9 m/sto 3E-7 m/s; and
for the deeper bedrock wells, K ranged from 6E-8 m/s to 3E-6 m/s.

Arvin Avenue Extension - Class Environmental Assessment (AECOM, December 2008)

This report was prepared to study the proposed extension of Arvin Avenue in response to an
increasing pressure to provide access to lands in the Stoney Creek Industrial Park. Arvin Avenue
presently exists in segments and ends outside of the SCUBE study area, west of McNeilly Road.
The study recommends the extension of Arvin Avenue easterly through the SCUBE study area,
between Barton Street and the CN Railway, terminating at a cul-de-sac east of Lewis Road.

Key items from the report include the following:
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the road improvements will have an urban road cross-section with catch basins and storm
sewers,

the proposed extension would cross the proposed tributary channel of Watercourse 9
planned for the west side of Lewis Road.

a4.0m x 1.5m culvert is proposed for the Watercourse 9 crossing. The culvert will have
an open footing design in order to benefit fish habitat with natural substrate for the creek
bottom,

the preferred design incorporates the assumption that post-development peak flows from
future upstream development areas will be required to match pre-devel opment peak flows

by way of on-site controls and/or end-of -pipe stormwater facilities.

19
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3.0 EXISTING SUBWATERSHED CONDITIONS

31 Genera

The following sections provide an overview of the environmental features and functions of the
SCUBE Study Area. The natural ecosystem that existed prior to human settlement has been
atered. Activities that have resulted in change include agricultural practices, construction of
roads, highways, buildings and industries.

Defining the current state of the environment, as well as the relationship between each feature is
necessary in order to characterize key environmental functions, define opportunities and
constraints associated with future development, and to ultimately establish aternative strategies

to protect, enhance or restore the environmental features over time.

3.2 Environmental Features

For the purposes of this study, the term environmental feature has been used to describe various
environmental or water related attributes which presently exist within the SCUBE study area.

These include;

terrestrial features, including landforms, vegetation, wetlands and wildlife;

aguatic features, including aguatic habitats, aguatic vegetation and agquatic communities;
surface water resource features, including the quantity and quality of water in the streams,
and associated floodplain features,

groundwater resources, including the quantity and quality of water which is recharged and
discharged from the groundwater table; and

stream morphologic features including erosion.

It is important to recognize that environmental features can be highly inter-related because of
their ecologica functions and environmental pathways or linkages. For example, a vegetated
floodplain feature may provide conveyance for floods and spring melts, provide habitat for plants

and animals and provide shade for the watercourse, maintaining cool water temperatures for fish.
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3.3 Surface Water Resources

The surface water component of this study reviews the existing stormwater drainage patterns
within the SCUBE area and defines flood hazard lands through hydrologic / hydraulic modeling
and floodplain mapping.

The primary function of a floodplain is the conveyance of flood waters during extreme storm
events and spring melts. It is dependent upon the shape of the channel and associated floodplain,
the flow rate and the location of structures (buildings, roads, etc.). Hamilton Conservation
Authority regulates development applications within flood-susceptible areas such as the
floodplains of watercourse systems. Future urban development is not permitted within the
Regulatory Floodplain limits. Floodline mapping was undertaken for this study to identify areas
susceptible to flooding under Regulatory Flood conditions. For this study area, Hamilton
Conservation Authority defines the Regulatory Flood as the 100-year flood event.

Discussions with City and Hamilton Conservation Authority staff indicated that floodline
mapping and associated modeling for Watercourse 7 is being completed under a separate study.
Most of the tributaries of Watersheds 10 and 11 have been replaced with urban drainage systems
downstream of the QEW and do not have any significant open channel segments upstream of the
QEW. Therefore, hydrologic and hydraulic modeling/analyses to define floodplain limits were
focused on Watercourse 9 and Watercourse 12 (Fifty Creek) for this Subwatershed Study.

3.3.1 Existing Drainage Patterns

Existing drainage patterns are illustrated in Figure 3.1. As shown, the study area is drained by

five main watercourses;
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Watercourse 7.2 — This watercourse drains the western portion of the study area.
Historically, the stream discharged directly north to Lake Ontario. However, the area
upstream of the QEW has been diverted to the west of McNeilly Road, to a culvert under
South Service Road/QEW at Watercourse 7. Currently, the majority of the stormwater

flows are conveyed to Watercourse 7.2 via shallow overland channelized flow routes.

Watercourse 9 — This watercourse drains the western portions of the Winona Urban
Community via an engineered channel flowing aong the south side of the CN railway,
then north to Lake Ontario. A significant portion of the runoff originating along the
Niagara Escarpment between Lewis Road and Winona Road, which historically drained to
Fifty Creek, is now intercepted by the storm sewer system in the southern portion of the
Winona Urban Community (Figure 3.1, subcatchment 121). These minor system flows
are conveyed northerly through the community to the storm sewer outfall at the upstream
end of the lined portion of Watercourse 9, south of the CN Railway. Roadside ditches and
channels aso contribute flow to Watercourse 9 upstream of the CN Railway from the
west. Commercia lands between the CN Rallway and QEW also discharge to
Watercourse 9 via storm sewer. The SCUBE Central development lands, between Barton
Street and Highway 8 are within this watershed. Currently none of the SCUBE East
development lands drain to Watercourse 9, however “Parcel A” of the SCUBE East lands
(Figure 3.1, subcatchment 1011) will ultimately be diverted from the Watercourse 10
watershed to the Watercourse 9 watershed. The storm sewer system within the existing
residential development east of Winona Road just south of the CN Railway (Figure 3.1,

subcatchment 98) has been sized to accommaodate this future diversion.

Watercourses 10 and 11 — These subwatersheds historically consisted of several small
tributaries in the north-central portion of the study area which discharged north to Lake
Ontario. These tributaries have since been manipulated and/or replaced with urban
drainage systems. Just west of Fifty Road, an open channel of Watercourse 10 has
recently been re-constructed through a new residential development. The remainder of the
Watercourse 10 tributaries generally consist of roadside ditches through partially

developed employment lands south of the QEW, which drain to storm sewer systems on
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the north side of the QEW before outletting to Lake Ontario. A significant portion of the
SCUBE East development lands, including “Parcel A” and the western portion of “Parcel
B”, are located within the Watercourse 10 Storm Sewer Tributary catchments. As noted
above, the “Parcel A” lands (Figure 3.1, subcatchment 1011) will ultimately be diverted to
Watercourse 9. Watercourse 11 has also been replaced by an urban storm sewer system
draining north to Lake Ontario, just east of Fifty Road.

Fifty Creek (Watercourse 12) — This watercourse originates in the escarpment as severa
small tributary gullies. As noted above, the storm sewer system in the southern portion of
the Winona Urban Community (subcatchment 121, Figure 3.1) diverts a significant
portion of the runoff between Lewis Road and Winona Road to Watercourse 9. However,
the mgjor system from this area continues to drain to Fifty Creek. The main branch of
Fifty Creek drains northeast from the Highway No. 8 corridor to the QEW corridor. From
here, the creek drains north through the Fifty Point Conservation Area, outletting to Lake
Ontario. Currently, the mgority of the stormwater flows are conveyed to Fifty Creek via
overland flow routes, with the exception of a small storm sewer system servicing the
southeast portion of the Winona Urban Community. The eastern portion of the SCUBE
East development lands, Parcel “B”, drains via Fifty Creek.

Further descriptions and photographs for the main stream reaches are provided in Section 3.5.

3.3.2 Hydrology

Hydrology is the science which deals with the interaction of water and land, and the processes by
which precipitation is transformed into runoff to the receiving watercourses or infiltrated into the
groundwater system. One of the most dramatic changes brought about by urbanization is the
change in stream hydrology. For example, the replacement of vegetation and undisturbed terrain
with impermeable surfaces (i.e., pavement, roof tops, graded surfaces and the provision of an
underground storm drainage network) resultsin greater interception of water that would naturally
infiltrate into the ground, and instead provides a direct and rapid transport of surface runoff to

streams.
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As a result, groundwater recharge diminishes, which in turn could potentially affect baseflows
within streams which rely on groundwater discharge. A more rapid rate of stormwater runoff
from rainfall events can result in an increase in the total volume, peak flow and frequency of
runoff occurrences. Uncontrolled, these hydrologic changes can result in increases in flooding,
channel erosion, sediment transport, and pollutant loadings. These changes can aso cause
deterioration in natural channel morphology, fish and wildlife habitats, recreational opportunity
and aesthetics.

It is important that the existing hydrologic characteristics of the study area and its watercourses
be established. This information is critical in defining existing flood characteristics, defining
Regulatory floodplain limits, and providing key information on the selection and design of
stormwater management facilities for future urban development lands. For this study, hydrologic
modeling was undertaken to define flood flows within Watercourses 9, 10, and 12 (Fifty Creek).

3.3.21 Modd Seection and Setup

The hydrologic model selected for application in this study was MIKE-11. The model can be
used to undertake hydrologic and hydraulic ssmulations for both urban and rural systems. For
this study, the rainfall-runoff module of the model was used to estimate flow rates in the study
area watercourses. The model can be used in both “event” and “continuous’ mode to estimate

preci pitation-runoff response.

Asillustrated in Figure 3.1, the Study Area was divided into approximately 30 subcatchmentsin
order to provide peak flow estimates at key locations. Air photos, soils and landuse mapping
were used to derive the model parameters, including drainage areas, runoff coefficients, percent
imperviousness, basin slopes, and channel slopes. A summary of subcatchment parameters used

in the hydrologic model is provided in Appendix A.
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3.3.2.2 Streamflow and Precipitation Monitoring

A monitoring program was undertaken to collect precipitation and streamflow data within the
study area. The data was subsequently used to calibrate the hydrologic model (Section 3.3.2.3).
A precipitation gauge was instaled in Fifty Point Conservation Area in the Watercourse 12
(Fifty Creek) watershed, downstream of Baseline Road. Streamflow monitors were also installed
in Watercourse 12 at Baseline Road and at Highway 8.

Precipitation and streamflow data was collected through the summer and fall of 2007. This year
was one of the driest on record, and offered very little meaningful data with which to calibrate
the hydrologic model. Therefore, discussions were held with City and Hamilton Conservation
Authority staff and it was decided that the monitoring program would be extended through the
summer of 2008. This year was comparatively “wet” with frequent rainfall events, offering
much more reliable data for model calibration.

As part of the monitoring program, spot flow measurements were undertaken and correlated to
the water level measurements at the two streamflow gauge sites in order to develop rating curves
for each location. The resulting rating curves are illustrated in Figure 3.2 and Figure 3.3. These
rating curves were used to trandate the water level monitoring data into hydrographs for use in
model calibration.
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3.3.2.3 Modd Calibration

The basic hydrologic model setup was refined through calibration to ensure that the model was
representative of the study area. Observed hydrographs for July 2008 at each of the two gauge
sites were used to calibrate the model. In the calibration process, emphasis was placed first on
minimizing the differences between observed and simulated runoff volumes, then on minimizing
the differences between observed and simulated peak flow rates, and matching the genera
hydrograph timing and shape. This was accomplished by varying the model parameters such as
runoff coefficients, time constants for routing and for interflow, and rootzone soil moisture
storage. Once a reasonable set of calibration results were obtained, the observed hydrographs
from August 2008 were used to verify the model calibration.

Figure 3.4, Figure 3.5, Figure 3.6, and Figure 3.7 illustrate the results from the model calibration
and verification process. Asillustrated, good results were obtained with the calibrated model. In
general, simulated hydrograph characteristics (i.e., volume, peak flows, shape) are reasonable
given the variability associated with rainfal data and uncertainty associated with the

measurement of streamflow.

28



Time Series Discharge

[m”3/s]

0.655

Correlation Coeff R2

Red = Observed Flow
Cyan = Simulated Flow

3,9161 m3

4,2334 m3
8.1%

Volume simulated

______Volume error

0.784 cms

Peak flow observed

0.720 cms
-8.2%

Peak flow simulated

Peak error

157

1471

11-7-2008 16-7-2008 21-7-2008 26-7-2008 31-7-2008

6-7-2008

1-7-2008

Figure 3.4 Model Calibration Fifty Creek at Highway 8 Gauge - July 08



Time Series Discharge

[m”3/s]

. @ @8
EE EE
- “.._hovo/o ~o X
N oo kevw
Q@ QARKRN WG
o F X - - N
N
[ ww
k-] -
& T <
7} 0 w ]
o ¢ 8 ® g
9 %8s €3
c -
2 = = -
2 ©°@ o wnw.m
)
5 ggg £=5o0
o EEE T %«
£t 222 w®TwE®
6 ©0606 000
(%) >>> [- M- . Y
2 | |
T T I AEEEEE
o | |
FM | |
- | |
] | |
e3
8 E | |
”n | |
O o
(L ! !

T ® | |
S T R A b
€ o ! !
,,m,,,m,,,,m, ,m,,,,
w ¥ o o
el ~ ~ ~

T T T 1 11 11 1 1 [ T 11 1 1T 1T 1 T 1 T 1T [ T T 1 1T T T T T T T T [ I T T T T T 1T T T T T [ T T T T T T T T T T T]
4-8-2008 6-8-2008 8-8-2008 10-8-2008 12-8-2008

2-8-2008

16-8-2008

14-8-2008

Figure 3.5 Model Verification Fifty Creek at Highway 8 Gauge - August 08



Time Series Discharge

®m 90 2
g€ E
mm o o2
2 282 Npd
x 832 =of
o G-.7..M 11__"v
|
[ ww
k-] -
E T o 8
9 ® 03
0O g8 0 g
S 925 %3
c -
2 = 1
.m S % © 33090
P oeze E25
[ EEE X X X
E 2232 T m®
] 0O 0 O Q 00
© >35> aaan
3 L
20 ” |
-1 T — [ R
iy
k-] | | |
0w ! ! |
23 | !
m.m” ” ”
w | |
S | |
noe | |
T ® | |
9 > | |
0 | |
,,,,m,,,,m,,,,m,,,m,,
N © . X ™
h w ~ h ~ h

[m”3/s]

11-7-2008 16-7-2008 21-7-2008 26-7-2008 31-7-2008

6-7-2008

1-7-2008

Figure 3.6 Model Calibration Fifty Creek at Baseline Road Gauge - July 08



a (e )
EE g g
® Iy © 0.
n (J N e X
S meb 98N
. I < » o ¥
o ﬂﬁﬂ - v N
N
[ ﬁw
k-] -
- & T eS8
] b 0=
o &8 w £
S 888 %%
c =
2 = = 3
2 ©°® o wwm
-
S 2EE ==0
[ X X X
t 333 i3
O >>> aaoan
() | | | |
[e)) i i i i
= | | | |
© - L L L L
< | | | ”
3] | | | |
2 o o
o | | | |
N | | | |
) | | | |
= | | | |
() | | | |
n | | | |
m “““ Fooe- Fooee s e
- | | | |
— [ [ [ ,
- L L N S N S S S S S A SRR SRR | I
30 | |
o | |
Lz | |
s 9 | |
0% | |
e3
| 3 -
0 | |
Sw
noo | |
I - N S [ [
Q > | |
€O | |
::m,:,m::m,:m,,
N © . X ™
h w ~ h ~ h

[m”3/s]

LN, e e ) ) e A ) S B S O B B B O
4-8-2008 6-8-2008 8-8-2008 10-8-2008 12-8-2008 14-8-2008 16-8-2008

2-8-2008

Figure 3.7 Model Verification Fifty Creek at Baseline Road Gauge - August 08



SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

3.3.24 Flood Flow Estimates

Estimated flood flow rates were established at key locations in the study area for the existing
landuse scenario. The Regulatory Flood event in the study area for floodplain management
purposesis based on the 100-year storm event.

Flood flow rates for the 2-year through 100-year return periods were estimated using a
continuous simulation of the calibrated model with long-term temperature and precipitation data
from Environment Canada s Hamilton RBG gauge site. Frequency analyses were undertaken on
the annual maximum flow rates from over 30 years (1962 to 1995) of model smulation. Flood
flow estimates for Hurricane Hazel were also estimated by applying the calibrated model with
antecedent moisture conditions adjusted to reflect saturated soils and 72 hours of rainfall

recorded during the storm.

The resulting flood flow estimates at key locations in the study area for the 2-year through 100-
year return periods and for the Regional Storm event (Hurricane Hazel) are summarized in Table
3.1
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Table 3.1: Flood Flow Estimates

Location Drainage | % Impervious Design Flows (cms)

Area* (ha) 2-year | 5-year | 10-year | 20-year | 50-year | 100-year | Regional
Water course 9
Storm Quitfall (9-1) 146.7 20% 0.96 14 18 23 31 40 12.3
West (9-6) 1777 3% 0.79 15 21 30 45 5.9 16.5
CN Railway (node 9-2) 340.9 3% 17 2.8 38 4.9 6.7 84 29.8
QEW (node 9-3) 375.8 3% 19 30 40 5.2 7.2 9.0 327
Lake Ontario (node 9-4) 389.7 3% 20 31 4.2 54 74 9.3 340
Water shed 10
QEW culvert (node 10-1) 180 80% 041 0.68 0.90 115 153 187 64
QEW culvert (node 10-2) 10.2 80% 0.14 0.22 0.29 0.37 0.49 0.59 20
QEW culvert (node 10-3) 104 80% 0.11 0.18 0.23 0.29 0.37 0.44 16
QEW culvert (node 10-4) 135 80% 0.13 0.20 0.26 0.33 043 0.51 19
Lake Ontario outlet (node 10-5) 85.2 64% 04 0.66 0.88 113 154 191 6.8
Lake Ontario outlet (node 10-6) 47.0 54% 0.53 0.87 117 151 204 251 8.9
Lake Ontario outlet (node 10-7) 279 18% 0.044 0.08 0.12 0.17 0.28 0.40 12
Watershed 11
Lake Ontario outlet (node11-1) | 591 | 26% | 019 | 032 | 04 | o058 | o8 [ 1056 | 48
Water cour se 12 (Fifty Creek)
Highway 8 (node 12-1) 2011 4% 08 14 18 24 33 42 15.1
CN Railway (node 12-2) 484.3 3% 14 22 29 37 4.9 6.1 24.1
Baseline Road (node 12-3) 564.2 11% 16 26 35 4.6 6.4 80 3L7
Lake Ontario (node 12-4) 651.0 11% 16 2.7 36 4.7 6.4 80 359

* includes 80.6 ha minor system diversion from Watercourse 12 to Watercourse 9 (catchment 121)

3.3.3 Hydraulicsand Floodplain Mapping

This Section presents the findings of the hydraulic analysis for the SCUBE study area, including
the hydraulic model setup and the resulting floodline mapping for Watercourses 9 and 12 (Fifty
Creek).

The hydraulic analysis was undertaken using the HEC-RAS hydraulic model (Version 3.1.3)
developed by the U.S. Army Corps of Engineers, which computes water surface profiles using

the standard step method and routines to analyze bridge and culvert structures.

The stream and valley geometry was coded into the model using topographic mapping supplied
by the City of Hamilton and supplemented with Ontario Base Map information near the outlet of
Watercourse 12 (Fifty Creek). “Low flow” channel dimensions were also coded into the model

based on field measurements. Bridge and culvert structures were coded into the model with data
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collected through field surveys including:

bridge/culvert dimensions;
. material (i.e., concrete, stedl, etc.)
- invert/obvert elevations,
. road profiles

Flood flow estimates, as determined from the hydrologic analysis (Section 3.3.2), were applied
over the appropriate stream reaches to determine water surface profiles for Watercourses 9 and
12 (Fifty Creek). Hydraulic model details are provided in Appendix B. For the purposes of
floodplain mapping, flood flows associated with future uncontrolled landuses were used. The
model results for this scenario are discussed further in Section 5.3. The resulting flood profile
for the 100-year event was used to plot the Regulatory floodplain limits through the study area
based on topographic (contour) basemapping provided by the City, as illustrated in Figure 3.8.

No new development would be permitted within these potentially flood-susceptible lands.

Review of the hydraulic model results indicates that the capacities of some of the existing
structures (bridge/culvert) are exceeded or near capacity during the most extreme flood events.
Further, athough the ditches, culverts and storm sewer networks within Watersheds 10 and 7.2
were not assessed in detail at this level of study, the limited capacities of these systems also
represent constraints to future upstream development that must be accounted for as part of future

detailed stormwater management planning.

Future development lands within the SCUBE study area will need to consider flood (quantity)
control to prevent increases in flood flow rates within the watercourse systems with downstream
capacity concerns or limitations. The Ministry of Transportation and other private landowners
have also asked for assurance that future development will not increase the frequency of flooding
a the QEW crossings or private lands downstream. The Stormwater Quality Management
Strategy for Stoney Creek (Philips, 2004) aso identified combined water quantity/quality control
facilities throughout the SCUBE lands.
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3.34 Water Quality

There is little background information available on the water quality for the watercourses within
the study area, however, conditions were estimated, in a general manner, based on typical
conditions found in other areas with similar landuses. Agricultural land uses are the dominant

land use within SCUBE and the stream flow in these features is surface runoff dominated.

Fifty Creek, the largest watercourse, is a warmwater stream and is typically nutrient rich, with
nutrients such as total phosphorus occurring at concentrations above the provincial water quality
objective (PWQO) of 0.03 mg/l. Levels of bacteria, E.coli are also probably moderately high, in
the order of 500 — 1000 cts/100 mis, well above the PWQO of 100 cts./100ml. Trace metads,
such as copper, lead and zinc, are likely close to the PWQO, however it is expected that
concentrations of these parameters regularly exceed their respective guidelines in the vicinity of
the QEW as aresult of road runoff. Chloride concentrations may aso be high in the vicinity of
the QEW, however, it is unlikely that concentrations would exceed the fisheries guideline of 252

mg/l.

3.3.5 Constraintsand Opportunities- Surface Water

Based on the above hydrologic and hydraulic assessments, future development constraints and

opportunities related to surface water resources may be summarized as follows:

No new development will be permitted within the potentially flood-susceptible lands
defined by the Regulatory (100-year) Floodplain limits.

Throughout most of the study area future development lands will need to consider flood
(quantity) control facilities to control post-development peak flows to pre-development
levels due to existing downstream flooding concerns and/or capacity constraints. Water

guality and erosion control requirements are discussed in Section 3.6 and 3.5, respectively.
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Source and conveyance control stormwater measures, where feasible, should be applied to
preserve the existing hydrology and minimize increases in runoff volumes and flow rates.
The potentia to infiltrate stormwater associated with future development is discussed
further in Section 3.4.

As noted in Section 2.4, proposed improvements to Lewis Road include an opportunity to
construct an open channel to convey external flows northward along the west side of Lewis
Road from Barton Street to just south of the CN Railway, and then eastward to
Watercourse No. 9 (Genivar Ontario Inc, 2007).

As noted in Section 2.4, historical planning for Watercourse 7 included an opportunity to
construct an open bypass channel aong the south side of the CNR line which would divert
the headwaters of Watercourse 7.2 to the Main Branch of Watercourse 7, west of McNeilly
Road.

3.4 Groundwater Resources

Hydrogeology is the study of water movement below the ground surface. In general, rainwater
infiltrates and is stored underground in sand and gravel deposits, called aquifers, which may
supply drinking water to local wells or supply baseflows to adjacent streams.

Recharge areas, where water infiltrates into the groundwater system, are usually areas of highly
permeable soils such as sands and gravels. Springs and seepage areas, where groundwater exits
the soils, are said to be discharge areas. These discharge zones supply streams with cold
baseflows which benefits aquatic life.

A review of the geology and hydrogeology of the study area was undertaken in order to gain an
understanding of the groundwater resources within the study area, including potential
groundwater recharge and discharge locations. Water well records, geology and soils maps were
reviewed to characterize the groundwater system. In addition, a series of monitoring wells and

piezometers were installed to assess groundwater levels and chemistry.
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3.4.1 Physography and Geology

The Niagara Escarpment and Lake Iroquois Plain represent the dominant physiographic features
within the study area. The Niagara Escarpment marks the ancient shoreline of Lake Iroquois,
and the Iroquois Plain represents the relatively flat lowlands between the escarpment and present
day Lake Ontario. The SCUBE lands are situated within the Iroquois Plain which is
characterized by Queenston Shale bedrock overlain by Halton Till, consisting of a silty clay till
with fine sand lenses.

The geology of the Study Area is illustrated in Figure 3.9, and geologic cross-sections are
illustrated in Figure 3.10. As shown, the southern portion of the Irogquois Plain through the study
area is characterized in large part by shallow bedrock with arelatively thin layer of Halton Till,
often less than ametre in thickness in some areas. Anisolated area of sand and gravel depositsis
located within the southwest portion of the SCUBE lands, near Highway No. 8, between
McNeilly Road and Lewis Road.

Within the northern portion of the study area, beginning roughly at Barton Street and extending
north to the Lake Ontario shoreline, the bedrock shelf drops off rapidly. Immediately north of
the QEW, the overburden thickness exceeds 20 metres of Halton Till.

3.4.2 Infiltration and Groundwater Recharge

Groundwater recharge occurs as rainwater and snowmelt infiltrate through the soils into the
groundwater table. The groundwater may then, in turn, serve other important functions such as
supply of baseflows to local streams or water supply to local wells. The recharge potential of an
areais characterized by its soils. For example, highly permeable soils, such as sands and gravels,
may have a high recharge potential of up to approximately 300 mm per year, whereas tight clay

soils may have recharge potentials as low as 50 mm per year or |ess.

39



LAKE ONTARIO

KEY MAP

- n]‘]
suEen ELIZABETY
SETHWY- Legend
S U T 9
S D Study Area

SCUBE Development Lands
%@} Streams
@% . Ground Monitoring Wells Location
9 € Mini-Piezometer Location
= Geological Cross-Section (See Figure 3.4.2)
High Groundwater Recharge
Sand and Gravel
Sand
Moderate Groundwater Recharge
- Shallow Bedrock
Low Groundwater Recharge
[ Halton Till (Clayey silt)

| siltand Clay

Groundwater Discharge
Escarpment

125 250

Meters

77 James Street North
Hamilton ON
L8R 2K3
Phone: (905) 546-2424
Fax: (905) 546-4435

Hamiltc

SCUBE Subwatershed Study
Surficial Geology




Sloney Craek Urban Boundary Expansicn {SCUBE)
Snecial Palicy Area 'F' Subwetershed Shrdy
Crose-Section A-A
Varical Lxaggaralion 25x

A
A
g8 —
& o [ H & s
1 - e L A e = =
% & i ) i
5 k 3 =) E r
1
T2 T T T T T
a 1202 2000 a0
medras
— [Clayay silt) Shala
Sloney Creek Urben Bourstary Expansion [SCUEE]
Spedial Policy Area 'F' Subwatershed Sludy
Cross-Section BB
B Viertical Easgpisration 10
aoe
:hhl;-ra
W o——
-_— Il
—

o)

1 mguan

nchn I
rialras

uup

oo

A NEY 3y

KEY MAP

0 125 250

500 750

R —— |

Meters

AcLafo ﬂee-:_'_fj_ /@

Hamilton ON
L8R 2K3

77 James Street North

Phone: (905) 546-2424
Fax: (905) 546-4435

‘.I‘I

Hamilton

Geologica

SCUBE Subwatershed Study

| Cross-Sections

FIGURE No. 3.10

DATE: November 2010




SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

The clay soils over much of the SCUBE study area have a relatively low recharge potential,
however, the variable depth of the overburden affects its estimated groundwater recharge
potential. Figure 3.9 illustrates the generalized groundwater recharge potential over the study
area. Asshown, therecharge potentia is classified as follows:

- low recharge potential:
o areasof thick Halton Till overburden; and
o dltand clay deposits
. moderate recharge potential:
o areas of shallow bedrock with only athin layer of Halton Till;
- high recharge potential:
o Isolated sand and gravel deposits near the base of the Niagara Escarpment,
between McNeilly Road and Lewis Road.

Figure 3.9 aso identifies the Niagara Escarpment as an area of groundwater discharge. A
groundwater monitoring program undertaken as part of this study aso identified another
potential groundwater discharge zone along Watercourse 7.2 just north of the sand/gravel
deposits. Findings from the groundwater monitoring program are discussed further in Section
344

3.4.3 Water Budget

To better characterize the existing infiltration rates for the study area, a basic water budget was
prepared for the existing landuse condition using monthly values for precipitation and
temperature for the Vineland Rittenhouse meteorological station (1971 — 2000 climate normals
from Environment Canada.). As shown in Table 3.2, on average, the area receives approximately

887 mm of precipitation per year.
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Table 3.2: Thornthwaite Evapotranspiration Component

Month Average Monthly Averagedaily Potential ET Actual ET
Precipitation (mm) | Temperature (°C) (mm) (mm)
January 63.8 -4.0 0 0
February 55.7 -3.3 0 0
March 70.7 11 3.06 3.06
April 74.6 7.1 33.6 33.6
May 74.7 13.4 79.38 78.7
June 80.6 18.8 115.2 113.6
July 79.7 21.9 139.3 123.7
August 74.2 21.0 122.4 105.2
September 88.8 16.9 84.24 84.24
October 70.1 10.6 42.75 42.75
November 79.3 4.9 17.01 17.01
December 74.5 -0.8 0 0
TOTALS 886.6 601.86

Evapotranspiration (ET) was calculated according to the Thornthwaite and Mather Model
(Thornthwaite and Mather, 1957) which uses an accounting procedure to analyze the allocation
of water among various components of the hydrologic system. Inputs to the model are monthly
temperature and precipitation. Outputs include monthly potential and actual evapotranspiration,
and soil moisture storage. Using a water retention value of 250 mm (corresponding to
moderatel y-rooted vegetation in a clay loam soil), the estimated annua evapotranspiration over
the study areais approximately 602 mm (Table 3.2).

The evapotranspiration value was then used to estimate annual and monthly water surplus. The
annual volume of surplus water was estimated at approximately 285 mm (Table 3.3) which was
allocated between infiltration and runoff using an infiltration coefficient derived from the MOE
Stormwater Management Planning and Design Manual (2003), based on the topography, soils,

and vegetation cover of the area.
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Table 3.3: Water Budget for the SCUBE Study Area

Water Budget Component Sour ce of Information Value
Annual Precipitation (P) Environment Canada climate normal for 886.6
Vineland-Rittenhouse meteorological station mm/year
Actua Evapotransiration Thornthwaite & Mather monthly calculation 601.9
(ET) mm/year
Water Surplus P—ET 284.7
mm/year

silty clay soils (Halton Till):

Recharge Infiltration factor of 0.5* 142 mm/year
Runoff Water surplus — Recharge 142 mm/year
sand/gravel deposits:

Recharge Infiltration factor of 0.8** 228 mm/year
Runoff Water surplus — Recharge 57 mm/year

* Infiltration factor for Halton Till with flat topography (0.3) + impervious soils (0.1) + cultivated Iand (0.1) = 0.5
** Ifiltration factor for sand/gravel deposits with flat topography (0.3) + pervious soils (0.4) + cultivated land (0.1) = 0.8

As shown in Table 3.3, the estimated annual groundwater recharge for the silty clay soils over
the majority of the study area is approximately 142 mm per year. The isolated area of
sand/gravel deposits near the base of the Niagara Escarpment has a significantly higher annual
recharge rate of approximately 228 mm per year. The remaining 142 mm and 57 mm of surplus

water occurs as overland runoff in the clay soils and sand/gravel deposits, respectively.

3.4.4 Groundwater Monitoring

Three nested monitoring wells were advanced in the study area south of the QEW by Jagger
Hims in July 2007 to depths up to 15.5 metres (Jagger Hims Limited, 2008). The locations of
the monitoring wells are illustrated in Figure 3.9. The deeper of each nested well was screened
in the Queenston shale bedrock, and the shallower one in the overburden. The thicknesses of
overburden encountered during the installations ranged from 3.0 to 8.7 metres of silty clay
Halton Till.

In addition to the monitoring wells, three streambed drive-point piezometers were installed in the

study area, including two within the eastern portion of the study area near Fifty Creek, and onein
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the west near Watercourse 7.2 (Figure 3.9).

Findings from the groundwater monitoring program are summarized below:

Piezometers in Fifty Creek indicate that the groundwater table is located below the stream
bed and therefore does not supply any significant baseflow to the stream. This is
supported by observations of intermittent flow.

Piezometer readings in the western portion of the study area (Watercourse 7.2) indicate
that the groundwater table is located near or above the streambed, suggesting that portion
of the stream, just north of the sand and gravel deposits, is a localized groundwater
discharge area. Thisis supported by observations of perennia flow conditions in the east
branch of Watercourse 7, just west of McNeilly Road (Philips Engineering Ltd., 2003).
The water table in shallow wells was found to be 1 to 2 metres below ground surface,
similar to the piezometric surface in bedrock wells.

The water table elevations were found to vary by aimost 3 metres seasonally.

Hydraulic conductivity tests for the overburden wellsin clayey silt soils ranged from 8E-9
m/s to 3E-7 m/s, while hydraulic conductivity for the deeper bedrock wells ranged from
6E-8 m/s to 3E-6 m/s (Jagger Hims Ltd., 2008).

Groundwater quality analyses were also undertaken for water samples taken from the monitoring
wellsin late 2007 and 2008. Results from the monitoring program indicate the following:

* both shallow and deep wells, particularly near the QEW, experience high levels of
chlorides (salt) and sulphates, as well as elevated levels of hardness, conductivity, and
ammonia. High sulphate levels in the groundwater is attributed to gypsum in the shale
bedrock;

* heavy metals levels were generally low to non-detectable, with the exception of uranium,
iron and manganese which are commonly elevated in shale and overlying soils;

» bacteria levels were generaly low to non-detectable with the exception of one shallow
well (MW-1S) where levels were recorded at over 200 CFU/100mL E. Coli.;

 al samples contained variable levels of nutrients (phosphorus and nitrogen).
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3.4.5 Constraintsand Opportunities- Groundwater

Based on the above groundwater assessment, future development constraints and opportunities
areillustrated in Figure 3.11, and are summarized bel ow:

Sand/Gravel Deposit: These granular soils, situated near the base of the escarpment between
McNeilly Road and Lewis Road represent a zone of high groundwater recharge potential. Given
its function as a potential contributor of baseflow to stream reaches to the north, the existing
recharge potential of approximately 230 mm per year from this feature should be protected
through future source and conveyance control stormwater management measures which promote

the infiltration of clean runoff.

Silt/Clay Till: Although the groundwater recharge potential for the majority of the developable
SCUBE lands have been classified as “moderate” to “low”, future stormwater management
planning should include measures, where feasible, to minimize changes to the existing
groundwater recharge rate of approximately 140 mm per year. This will, in turn, help to

minimize future increases in runoff rates.

3.5 Fluvial Geomorphology

A geomorphic field investigation was completed in order to assess existing conditions and
channel characteristics on Fifty Creek and Watercourses 7.2, 9, and 10 in the vicinity of the
SCUBE development area. The watercourses generaly flow north within the study area from
the Niagara Escarpment, outletting to Lake Ontario (Figure 3.12). Surficia geology and
watershed characteristics were also reviewed to document the watercourse environment and to

evauate stream reaches.
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3.5.1 Physiography, Drainage Network, Landuse, and Surface Geology

As the Niagara Escarpment represents the dominant physiographic feature within the watershed,
surface drainage patterns originate from the escarpment and uplands. The study area is situated
within the relatively flat lowlands between the escarpment and Lake Ontario. Fifty Creek
represents the largest watercourse flowing through the study area, draining from south-to-north
off the escarpment, turning to the northeast and then ultimately flowing north into Lake Ontario
(Figure 3.12). Approximately 7 tributaries of Fifty Creek have been identified from mapping
and field investigations. Despite the influence of the linear escarpment, the natural drainage
pattern of Fifty Creek within the lowlands is typically dendritic; however, most tributaries have
been straightened and channelized by agricultural practices and roadway ditches.

The unnamed watercourses (No. 7.2, No. 9 and No. 10) are small drainage features contained
within the lowlands, generally flowing in a northerly direction into the lake. The drainage
networks of the unnamed tributaries are highly altered and have been realigned historically
and/or integrated into stormwater infrastructure from recent developments. Landuse in the
lowlands has been historically agricultural, however, recent residentia and commercia
developments have continued to result in modified drainage patterns and hydrology on all

watercourses within the study area.

Surface geology mapping (Sharpe et al. 2001) indicates that the study area sediments primarily
consist of clayey silt from Halton Till materials or other fine glacio-lacustrine deposits. These
sedimentary units represent fluctuations of glacial ice and meltwater during deglaciation of the
Lake Ontario basin. Generaly, this sedimentary environment imparts fine and cohesive
characteristics to both valley and upland soils, however channel bed material within the valleys
is somewhat variable due to local aluvia accumulations of coarse material and artificia
fill/debris.

Apparent “valey walls’ were noted sporadically on Fifty Creek, particularly between the QEW
and Hwy 8. These features may represent some degree of post-glacial incision which created

locally defined valley corridors; however, historical artificial fill placement has likely redefined

49



SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

or emphasized the valley corridor in some areas.

3.5.2 Reach Ddlineation

Reach delineation is an approach whereby a watercourse is spatially grouped by channel
characteristics and processes. Stream reaches are lengths of channel that display relative
homogeneity with respect to the controlling and modifying influences of channel form. As such,
channel characteristics, functions and processes are relatively constant within a reach, and
reaches can be used to help identify management objectives and restoration opportunities.

Reaches were defined by key factors, including hydrology, gradient, geology, valley setting,
sinuosity, and riparian vegetation (Table 3.4). Reach verification was completed through a
synoptic-level field investigation to document channel morphology, prominent channel
processes, and channel stability. Figure 3.12 also provides photos illustrating typical conditions

along various channel reaches.

Table 3.4: Reach Characteristics and Field Observations.

Reach Channel Form Dimensions Channdl Riparian
(m) Boundary** Vegetation
Width | Depth

50-1A & | Escarpment gullies | i Weathered Forest

1B Bedrock, variable
Roadside  Ditches, | _ _

50-2A straightened 3 0.5 Vegetated, FG Grasses
Agricultural Swale, | _ N

50-2B straightened 5 1 Vegetated, FG Grasses, marsh

, o Variable,

so3a | Ditchlikeinyards, 1555610713 |BaC@Y),FG& | hoded &

straightened debris
grasses

50-3B & | Agricultura Ditch,

3C straightened - - Vegetated, FG Grasses, marsh
Designed channdl, Mixed FG, Gr, Cb, | Grass, trees,

50-4A yard & road-crossing 30-4010812 V egetated marsh
Roadside Ditch,

50-4B straightened - - Vegetated, FG Grasses, marsh
Curving channel, FG, locd Gr,Cb

50-5 locally modified 254010608 debris, tree roots Wooded
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50-6A & | Escarpment gullies i i Weathered Forest
7A Bedrock, variable
50-6B & | Agricultural Ditch,
7B straightened - - Vegetated, FG Grasses, marsh
50-8 Curving channel, | ) g 30| 0.6-1.0 | F 1008 GRCD | \yooded
locally modified tree roots
BF- BF-
. Curving channel, 22 04 FG, locd Gr,Cb
S0-9A tree root controlled ET- ET- tree roots Wooded
8.2 1.2
so-08 | cuvingchamne, 5530 0515 | PG 100A GRED T \yoaded
tree root controlled tree roots
BF- BF-
. . Wooded, local
Py Slightly curving 3.0 0.5 AN
50-10 channel, flat bottom. | ET- ET- Bare (dry), FG riverne
meadow
6.5 0.9
Agricultural & Road
10-1 Ditches, straightened 1.7 0.5 Vegetated, FG Grasses, Marsh
Variable, Ditch-like , :
10-2 (recently re- ~6 ~1.6 \\;wlstb;t:dFG, xggggje’ "
constructed) €9 » Qrasses
. . BF-3. | BF~1. .
91| crond - engineme | O | O | inersocking brick | G155 marsh
g TZ~24 | TZ-5 J
9-2 Entrenched, ET ET Armourstone, Variable,
engineered channel 3.0-5.0 | 1.0-2.0 | vegetated grasses, wooded
. . . Variable, FG, Variable,
7-1 Variable, Ditch-like - - Vegetated wooded, grasses

Notes: *Geomorphic Field Sations— see Section 3.5.4; BF = Bankfull; ET = Entrenched Channel; TZ = Trapezoidal
**Boundary Material: FG = Fine-grained (silt, sand, clay, organics); Cb = Cobble; Gr = Gravel;

Supplementary Note: The bankfull channel (BF) is the channel which can generally be identified by well defined banks which
represent the channel capacity of flows with areturn period between 1 to 2 years (i.e., similar to the mean annual flood — 2.33
year flood frequency). Greater-than-bankfull flows spill into the floodplain where the additional flood energy is dissipated. An
entrenched channel (ET) isincised or confined where greater-than-bankfull flows do not access the wider floodplain, and thus
flood energy is concentrated with the channel. Channel entrenchment may be due to natural processes (e.g., reach degradation,
gully erosion), or can be due to channel enlargement (landuse change) and artifical fill placement in floodplain Degree of
entrenchment can be measured as the ratio of the width at twice the bankfull depth divided by the bankfull width. Channels are
typically considered entrenched at ratios of less than 1.4, or are moderately entrenched at ratios of 1.4 — 2.2 (Rosgen, 1996).

3.5.3 Existing Channel Conditions

3.5.3.1 Fifty Creek —Channel Characteristicsand Influences

Although some reaches of Fifty Creek hold water year-round (e.g., standing pools in reaches 4A,
5, 8, and 9A), portions of the stream display some minor evidence of intermittent tendencies,

particularly in dry years (i.e., generaly dry between storm events, but occasiona base-flow may
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locally seep into the subsurface downstream). Although the entire watercourse has likely been
modified over the historic settlement period, the main channel downstream has regained some
natura channel tendencies, however, the relatively small drainage area and occasionally
intermittent flow regime alows for strong influences by tree roots, woody debris, and grasses,

which largely control natural channel processes.

Fifty Creek Escarpment Gullies: The headwaters of Fifty Creek drain numerous small gullies
over the escarpment [Reaches 50-1A, 1B, 6A, & 7A]. Some of these features identified aso
collect some minor drainage from agricultural areas above the escarpment. These features are
ephemera and highly controlled by the weathered bedrock topography and geology. Drainage
from the gullies is generally collected by agricultural drains and ditches at the base of the
escarpment.

Fifty Creek Agricultural Drains and Ditches. Numerous agricultural drains and ditches
(including some roadside ditches) represent the primary drainage network feeding into the Fifty
Creek watercourse [Reaches 2A, 2B, 3B, 3C, 4B, 6B, and 7B]. Most of the significant tributary
features are mapped in Figure 3.12, however, there are likely other more subtle depressions in
the landscape which operate within the Fifty Creek drainage network during storm/runoff events.
The majority of these features are straightened and maintained ditches constructed for
agricultural and transportation activities (past and present). Given the nature and origin of these
features, most are highly vegetated with grass and marsh species established on a fine-grained
organic soil channel boundary. Ditch construction and maintenance imparts inherently
entrenched channel characteristics and generally limits the establishment of natural channel

jprocesses.

Fifty Creek Main Branch Upstream of Hwy 8: The main branch of Fifty Creek upstream (and
immediately downstream) of Hwy 8 appears highly modified within private residentia lots and
in the vicinity of the culvert crossings. The channel planform within Reach 3A is generally
straight or slightly curving. Channel bed morphology is generally not present (i.e., ditch-like)
with variation between fine-grained sediments, artificial debris, woody debris, and tree roots

within the channel bottom. Although bank riparian vegetation is dominantly wooded, bank
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variability is also imparted locally by the landscaped yards and driveway crossings. In the
vicinity of the Hwy 8 and Fifty Rd. culverts [Reach 50-4A], HCA has completed channel works,
with a particularly sinuous channel constructed downstream of Hwy 8.

Fifty Creek Main Branch and East Tributary downstream of Hwy 8: Downstream of Hwy 8,
both the main branch and east tributary of Fifty Creek enter a well forested and defined valley
corridor. Prior to the confluence (in the vicinity of Bridgeman Ln.), the both watercourse appear
partially confined by locally narrow corridors [Reaches 50-5 and 8]. In afew locations, thereis

evidence that this narrow corridor has been emphasized by historic placement of artificial fill.

Downstream of the confluence, the watercourse is situated in a broader valley, however, the
channel is aligned adjacent to the apparent valley wall in a few locations [Reach 50-9A]. The
watercourse between Hwy 8 and QEW is highly controlled by tree roots and woody debris. The
channel planform is generally dlightly curving, but the local influences of woody roots and
material have imparted a more sinuous pattern in some sections. The bed morphology is aso
highly irregular due to these influences, which tend to limit or modify channel processes (i.e.,
pools tend to be created as local bed scour occurs at or just downstream of tree roots). Bank
vegetation is dominantly trees and shrubs, with local areas of dense grasses or herbaceous
vegetation. Boundary material is dominantly fine-grain (see Section 3.5.1), either as dry flat
bottom channels or sedimentation in idle pools. Loca accumulations of alluvia coarse grained
materials are apparent (which possibly operate as riffle-like features), however their occurrence
isirregular. No widespread source of coarse material was noted in the field, with the exception

of local artificial sources at crossings and areas with evidence of artificia fill.

Accumulations of woody debris (sometimes “jams’) aso tend to influence local channel
morphology and processes. The highly variable channel influences in these reaches also impart
variable cross-section characteristics. Some generalized measurements of channel dimensions
are provided in Table 3.4, and relatively representative detailed cross-section measurements were
collected at a Geomorphic Field Station in Reach 50-9A (Figure 3.12, Section 3.5.4). Processes
and channel characteristics observed in Reach 50-9A (and described above) continue south of the
QEW into Reach 50-9B. This reach immediately downstream of the QEW exhibits some local

53



SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

scour issues around tree roots and woody debris, however, the processes are localized do not

pose risks to the public.

Fifty Creek Main Branch Downstream of QEW: Fifty Creek downstream of the QEW,
particularly downstream of Baseline Rd., is less influenced by tree roots and wood debris
compared to upstream reaches [Reach 50-10]. The corridor is dominantly forested with some
local sections of grass, herbaceous, and riverine meadow. The planform is slightly curving, but
the channel lacks bed morphology with a continuous flat bottom of fine-grained materials.
Relative to upstream reaches the channel cross-section is less variable and likely represents some
geometric measure of frequent flow capacity (i.e, bankfull). Detailed cross-section
measurements were collected at a Geomorphic Field Station in Reach 50-10 (Figure 3.12,
Section 3.5.4).

3.5.3.2 Watercourse# 10 — Channel Characteristics and I nfluences

The sub-watershed of watercourse #10 exhibits highly modified ephemeral drainage channels
outletting to Lake Ontario [Reaches 10-1 and 2]. These tributaries include a variety of
agricultura drains, ditches, and local storm sewers, primarily north of Barton Street. The open
section of Watercourse 10 was recently constructed through a residential subdivision just west of
Fifty Road [Reach 10-2]. Locally, this feature exhibits a defined channel and narrow wooded
riparian corridor just upstream of the lake outlet. The remainder of the Watercourse 10
tributaries generally consist of roadside ditches south of the QEW, which drain to storm sewer
systems on the north side of the QEW before discharging to Lake Ontario. Given the nature and
origin of these features, most are highly vegetated with grass and marsh species established on a
fine-grained organic soil channel boundary. Ditch characteristics impart inherently entrenched
channel characteristics and generally limit the establishment of natural channel processes.

3.5.3.3 Watercourse# 9 — Channd Characteristicsand Influences
The sub-watershed of watercourse #9 exhibits primarily engineered channels north of the CNR
draining agricultural areas south of the CNR, ultimately outletting to Lake Ontario [Reaches 9-1
and 2]. Engineered sections include a trapezoidal channel with interlocking brick (CNR to
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QEW) and an entrenched armourstone channel (QEW to Lake Ontario) (Figure 3.12, Table 3.4).
The engineered channels provide hardened boundaries (bed and banks), but have generally filled
in with grasses and marsh species established on a fined-grained organic soil channel bed. The
highly vegetated and hardened channel boundaries generally limit the establishment of natural
channel processes. Upstream of the CNR, the engineered channel extends east, along the south
side of the tracks to a storm sewer outfall from the existing Winona community. Other roadside

and railside ditches contribute to watercourse #9 from the west.

3.5.3.4 Watercourse#7.2—Channe Characteristics and | nfluences

The subwatershed of watercourse #7.2 is dominated by straight agricultural drains and ditches,
with a narrow catchment extending north towards the QEW. Given the nature and origin of
these features, most are highly vegetated with grass, shrubs, and trees established on a fine-
grained organic soil channel boundary. Ditch characteristics and vegetation controls generally

[imit the establishment of natural channel processes.

3.54 Geomorphic Field Stations

Detailed cross-section and sediment measurements were collected at 2 field stations on Fifty
Creek (Figure 3.12).
properties and relatively representative locations in Reaches 50-9A and 10. Rapid Geomorphic

Field measurements allowed for a detailed characterization of channdl

Assessments (RGA) were conducted for each reach and analysis of channel measurements
allowed for estimates of critical discharge (Table 3.5).

Table 3.5: Geomorphic Field Station Results

Reach | Field Slope | Bankfull | Critical Critical | Critical | RGA
Station | (m/m) | Area Area V (mls) | Q Score'
(m2) (m2) (m3/s)
50-9A | ABL#1 | ~0.008 | 1.16 0.91 1.26 1.15 0.25 (A, PV
50-10 | ABL#2 | ~0.005 | 1.18 0.91 1.33 1.21 0.17 (A,
wM)
References:

"RGA Stability Index (modified from MOEE, 1999): Stable (0.0 — 0.2); Transitional (0.2 — 0.4); In Adjustment (0.4 —
1.0). Dominant Processes: A = Aggradation; D = Degradation; W = Widening; P = Planform Adjustment; ™ = Minor

process.
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Results of the RGA scores for these reaches indicate that lower Fifty Creek is generally stable to
transitional. Table 3.6 provides guidelines for interpreting the RGA stability index (SI) values.
Channels scoring in the transitional (T) category exhibit some processes which may lead to
channel adjustments, but can include both natural processes and landuse impacts. In summary,
the detailed geomorphic field assessments indicate that the channels exhibit evidence of some

natural to transitional adjustments.

Table 3.6: Guidelinesfor the Interpretation of RGA Stability Index (SI) Values

Sl Value I nter pretation Comment

0<SI<02 Stable (S) The morphological features do not show
evidence of the progressive alteration and
type. Variance in the dimensions of the
morphological features is within acceptable
levels

0.2<SI<0.4 | Trangtion (T) The type and variance of observed
morphological features indicates that the
stream channel is in, or about to begin, the
initial stages of adjustment.

04<SI<1.0 |InAdustment (A) The type of morphologica features suggests
that the channel system has been de
stabilized and is in adjustment.

Critical discharge is a measure of the threshold at which erosion of the channel boundary may
begin. It should be noted that erosion is a natural processes and the critical discharge is normally

exceeded severa times annually, even in natural and stable systems.

In order to protect against increased rates of erosion, and thus unstable channel adjustments,
stormwater management facilities will be a necessary part of future development to prevent
increased peak flow rates. Erosion control facilities are therefore recommended for future
development lands draining to Fifty Creek, Watercourse 7.2 and the west tributary of
Watercourse 9. Erosion control facilities would not be necessary for future development lands
draining to the hardened, engineered section of Watercourse 9 upstream of the CN Railway, or

for those lands draining to the storm sewer systems of Watercourse 10.
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3.5.5 Restoration Opportunitiesand Considerations - Geomor phology

One of the objectives of the Sub-watershed Study is to minimize erosion and ensure stability of
the streams as future development occurs. As such, during the geomorphic field investigation,
areas of higher sensitivity were identified for the focus of future management or restoration
efforts. Within the study area, no existing erosion hazards were identified for mitigation through
natural channel design approaches, however, three types of management opportunities were

identified for consideration during future development processes (Figure 3.13):

Reach Monitoring — based on observed evidence of natural scour and the abundance of fine-
grained channel boundary materias, these areas may be sensitive to future changes in stream
flow and sediment movement. Restoration opportunities are largely limited by the established
riparian forest (i.e., value of terrestrial resources) and no immediate risks to the public are
apparent. However, these areas should be monitored to ensure any potential negative impactsin

the future are mitigated in atimely manner.

Slope Considerations — based on observed evidence of valley slope steepness (e.g., soil creep)
and the close proximity of the active channel to the valley wall(s), these areas may be sensitive to
slope instability under future land use conditions. Specia consideration should be given to these
areas during future development or re-development (e.g., stable slope setbacks, erosion buffers).
In particular, narrow corridor conditions due to historic fill placement may be alleviated with

widened development buffers.
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Minor Restoration through removal of artificial debris — throughout the watercourse corridor
numerous areas are littered with artificial debris and garbage. Removal of this material during

development phases will improve aquatic habitat and locally reduce potential erosion impacts.

3.6 Agquatic Resources

This, and the terrestrial section summarizes work which was undertaken as part of the Phase 1
and 2 reports. Subsequent to the completion of the Phase 1 and 2 reports additional meetings
with HCA, MNR and the City were held to address items relating to rare and endangered species.
The findings from these discussions are provided in Chapter 8 Natural Heritage System.

Field studies were limited to 4 field visits in August, September and October. During each field
visit, all watercourses were assessed at strategic locations to confirm flow characteristics and
genera habitat characteristics. All watercourses were dry during the field season and, as aresult,
no fish or benthic invertebrates were collected. With the exception of Fifty Creek, the other
small drainage features are highly altered both north and south of the QEW, and have been
channelized or piped. There are afew remnant channels and some small wetland/upland habitats
adjacent to Lake Ontario.

3.6.1 Stream Classifications

Fifty Creek
Fifty Creek supports a tolerant warmwater fish community consisting of golden shiner, white

sucker and fathead minnow. These species were captured downstream of the QEW by Hamilton
Conservation Authority. Upstream of the QEW, only fathead minnow were captured. In
addition to these species, other species may aso be present such as creek chub,
blacknose/longnose dace and bluntnose minnow, however it would appear that the culvert under
the QEW may represent a partial or complete barrier to fish movement. While this could not be
confirmed, there are a number of other stream crossings along the QEW where sloped culverts or
drop structures in the culverts obstruct fish movement. These fish species are tolerant of a wide
range of habitat and water quality conditions. As noted in Section 3.3.4, watercourses in this
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area are limited by lack of flow, nutrient enrichment from agricultural and urban land use

activities, and lack of riparian vegetation.

Aquatic habitat in Fifty Creek is largely limited by low flow conditions. The channel
downstream of Highway 8 below the confluence of the two branches is a meandering channel
with a coarse substrate consisting of embedded sand, gravel and cobble with a variable thickness
of silt. Pools and some stream margins have an organic or mud substrates overlying coarser,
embedded material. The riparian habitat along the creek is generally wooded with some open

areas,

The Westerly Tributary has been altered in the vicinity of Highway 8 to create an online wetland
feature and much of the tributary upstream of this location is a shallow gradient riparian wetland
feature. No fish were collected by Hamilton Conservation Authority in this tributary.

The Easterly Tributary has been atered for agricultural drainage purposes and there is a perched
culvert where it crosses Highway 8 representing a barrier to fish movement. Only fathead
minnow were collected at this location. Substrates are generally fine grained to organic in

nature.

Watercourse 9

Watercourse 9 has been altered throughout its length as a wide trapezoidal channel upstream of
South Service Road. Downstream it has also been atered as a wide armour stone channel
discharging through a small wetland feature into Lake Ontario. The reach downstream of the
QEW is classified as direct fish habitat. Watercourse 9 is considered a perennial channelized
stream and is considered a high priority for rehabilitation (AECOM 2008).

Watercourse 10

The Watercourse 10 tributaries have al so been altered throughout their lengths, including ditched
and piped reaches. A portion of Watercourse 10, located just west of Fifty Road and north of the
North Service Road, was classified as warmwater fish habitat. This reach was actually being re-
aligned through a new urban development during the field investigation.
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Other Stream Reaches

The remaining watercourse features are poorly defined on the landscape and generally have
either been piped and incorporated into the urban built up areas, atered by agricultura tile
drainage, or incorporated into roadside ditches.

3.6.2 Constraintsand Opportunities— Aquatic Resour ces

The streams in the Study Area have been field verified and identified as warmwater. A
warmwater watercourse is defined as a watercourse, whether permanent, intermittent, or
ephemeral, which supports or contributes to the support of fish habitat or species associated with
warmwater such as carp, bass, warmwater benthic invertebrates, or have thermal characteristics
of a warmwater stream such as designated by the Ministry of Natural Resources. Warmwater
species that are best adapted to prefer or usually occur at water temperatures greater than 25° C
(Hamilton Urban OP, 2009).

The classification of warmwater watercourses in the Study Area have been further divided into
permanent, intermittent and ephemeral streams that provide direct, indirect or no fish habitat
(Table 3.7; Figure 8.7). Fish habitat refers to spawning grounds and nursery, rearing, food supply
and migration areas on which fish depend directly or indirectly in order to carry out their life
processes (Fisheries Act, 2007). Permanent and intermittent streams are a high and medium
constraint to development, respectively. Aquatic community types found within the study area

are shown on Figure 3.14.
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Table 3.7: Fish habitat and flow regime identified in the study area of the SCUBE East
Subwater shed Study

ZoneA ZoneB ZoneC
Fish Fish Fish
Watercourse ) Flow ; Flow ) Flow
Habitat Habitat Habitat
7.2 Indirect Intermittent NA NA NA NA
9.0 — Upstream of QEW Indirect Permanent NA NA NA NA
9.0 — Downstream of .
Direct Permanent NA NA NA NA
QEW
10.0 Direct I ntermittent NA NA NA NA
Not Fish Not Fish
101 ) Ephemeral _ Ephemeral NA NA
Habitat Habitat
Not Fish Not Fish
10.2 ) Ephemeral _ Ephemeral NA NA
Habitat Habitat
Not Fish
11 ) Ephemeral NA NA NA NA
Habitat
12 (Fifty Creek) Direct Permanent Direct Permanent Indirect I ntermittent

Within the watershed, direct fish habitat is considered to exist in Fifty Creek downstream of
Highway 8 and also in a small tributary of Watercourse 10, recently constructed west of Fifty
Creek downstream of the North Service Road, and Watercourse 9, downstream of the QEW.
The remaining drainage features are either considered to represent supporting habitat for
downstream fish communities or not fish habitat (Table 3.7; Figure 8.7). All direct fish habitat on
Fifty Creek should be protected by a 15m Vegetation Protection Zone (both sides). As noted,
the warmwater fish habitat within Watercourse 10 is within a recently-constructed subdivision
and the preferred buffer of 15m is not available through this development. Other stream reaches
were identified as contributing to downstream fish habitat, and under HCA regulations would be

assigned asimilar 15 m Vegetation Protection Zone.

Given that several of the study area steams are classified as direct fish habitat or supporting
downstream communities, stormwater management planning for future development should
include water quality control. The Hamilton Conservation Authority requires that stormwater

management facilities provide “Level 2” or “norma” level of protection as defined in the MOE
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Manual.

Other opportunities related to aguatic resources include:
- removal of fish barriers;
. improved baseflow through stormwater management; and

. re-vegetating the riparian areas with woody vegetation.

3.7 Terrestrial Resources

Natural Resources Solutions Incorporated (NRSI) staff undertook fieldwork on August 22, 2007
and again in early September, 2007 to document the existing natural features of the study area
through vegetation community mapping, plant species inventory and incidental observations of
wildlife. At the request of the City of Hamilton, additional wildlife surveys were completed
within the study area in 2010. Aquafor Beech Limited staff completed surveys of spring
breeding amphibians on April 25, May 20 and June2l, 2010. Staff of North-South
Environmental Incorporated conducted breeding bird surveys on May 26, June 7 and June 12,
2010. Thefollowing outlines the findings of this fieldwork.

3.7.1 Vascular Plants

A total of 85 species were recorded in the study area. According to the Natural Heritage
Information Centre (NHIC) the Cucumber Tree (Magnolia acuminate) is known to be in the
study area. This speciesis ranked as S2, Imperiled. This species was not found during vegetation

surveys.

3.7.2 Vegetation Community Descriptions

Vegetation community mapping was undertaken using the Ecologica Land Classification
System for Southern Ontario (Lee et a.1998). The following descriptions are for all vegetation

community types found within the study area and are shown on Figure 3.15.
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Cultural

Mineral Cultural Meadow (CUM 1-1) - Minera cultural meadow is found in approximately 20
locations throughout the project area. Cultura meadow is typicaly composed of early
successiona pioneer species that are commonly found in disturbed areas. The most common
species found are Wild Carrot (Daucus carota), Chicory (Cichorium intybus), Hawksweed
(Hieracium aurantiacum), Ox-eye daisy (Chrysanthemum leucanthemum), Canada Goldenrod

(Solidago Canadensis) and Grass species (Poa spp).

Cultural Savannah (CUS1) - In the study area cultura savannah was found in only two
locations. The sites consist of open cultural meadow with 25-30% tree cover. The dominant tree
species are young Red Ash (Fraxinus pennsylvanica var. pennsylvanica) and White Ash
(Fraxinus Americana) approximately 10-12 cm dbh intermixed with a few Pear trees (Pyrus

communis).

Mineral Cultural Woodland (CUWL1) - Cultural woodland is found in one location in the study
area. The site is dominated by mature well established White Ash and White Elm trees in the
overstorey with amix of Hawthorn Species, Apple species, and various Dogwood species in the
understorey. The groundcover is fairly dense and thick consisting of Blue Vervain (Verbena
hastate), Beggarticks (Bidens tripartite), Tartarian Honeysuckle (Loniceratatarica), Burdock and
Poison lvy.

Cultural Deciduous Plantation (CUP1) - This deciduous plantation is dominated by White Ash

of the same age and size (~20 cm dbh), planted in evenly spaced rows.

White Spruce Coniferous Plantation (CUP3-8) - This ecosite is dominated by young White
Spruce (Picea glauca) with a few White Pine (Pinus strobus) ranging in size from <10 -15cm
dbh. The ground cover is intermixed with meadow species such as Hawkweed, Common
Milkweed (Asclepias syriaca), Chicory, Wild Carrot, Daisy Fleabane (Erigeron annuus) and

Grass species.
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Grey Dogwood Cultural Thicket (CUT1-4) - The dominant speciesis Grey Dogwood intermixed
with Hawthorn species, European Buckthorn (Rhamnus cathartica) and Red-osier dogwood
(Cornus stolonifera) with afew Shagbark Hickory (Carya ovata) and White Oak (Quercus alba).
This area is very dense and overgrown with small openings throughout that are composed of

goldenrod, and other cultural meadow species.

Upland

Deciduous Forest Ecosite (FOD) - Many of the deciduous forest ecosites in the study area do
not have a dominant tree species. Typically, sugar maple is found in combination with a variety
of deciduous trees including Bur Oak (Quercus macrocarpa), Manitoba Maple (Acer negundo),
Silver Maple (Acer saccharinum), Common Apple (Malus pumila), White ash and European
Buckthorn. However some of the locations are dominated by Silver Maple and White Ash.
Riverbank Grape is very dense in many of the locations. The understorey is composed primarily
of Red-osier dogwood. In a few places the groundcover consists of common cultural meadow
species such as Milkweed and Goldenrod species.  The topography is generally flat with fresh
to moist soils.

Dry-Fresh Oak-Maple-Hickory Deciduous Forest Type (FOD2-2) - This ecosite is dominated
by White Oak (Quercus alba) and Shagbark Hickory (Carya ovata) with White Ash intermixed
throughout.

Dry-Fresh Deciduous Forest Ecosite (FOD4) - The dominant species is White Ash with a few
Manitoba Maple (Acer negundo), Black Walnut (Juglans nigra) and Willow Species (Salix sp).

The soils are moist to wet. This ecosite type is usualy the result of disturbance or management.

Dry-Fresh White Ash Deciduous Forest Type (FOD4-2) - The dominant species is white ash
intermixed with poplar species such as Trembling Aspen and Largetooth Aspen. In a few
locations Red Ash (Fraxinus pennsylvanica var. pennsylvanica) is dominant, intermixed with
White Ash, European Buckthorn, and Pear species. Open patches of cultural meadow species are
scattered throughout the ecosite, including large patches of Posion Ivy (Rhus radicans ssp.
Negundo).
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Dry-Fresh Sugar Maple-White Ash Deciduous Forest Type (FOD5-8) - This site is dominated
by Sugar Maple and White Ash. This ecosite is typicaly heavily managed, grazed or disturbed
and tends to lack shrub cover.

Fresh - Moist Lowland Deciduous Forest Ecosite (FOD7) - This lowland deciduous forest
ecosite is found in low-lying areas along creeks, drains and floodplains. The overstorey is
dominated by Crack Willow (Salix fragilis) and Black Walnut (Juglans nigra) with red raspberry
(Rubus idaeus) in the understorey and Clearweed (Pilea Fontana), Burdock (Arctium minus,
Hog Peanut (Amphicarpaea bracteata) and Virginia Creeper (Parthenocissus inserta) as

groundcover.

Wetland

Mineral Meadow Marsh (MAM2) - Mineral Meadow Marsh was found in two small pockets.

The dominant species was Common Reed (Phragmites australis).

Reed-canary Grass Mineral Meadow Marsh Type (MAM2-2) - This wetland vegetation
community is dominated by reed-canary grass (Phalaris arundinacea), grass and sedge species
with purple loosestrife (Lythrum salicaria), common reed (Phragmites australis), Canada

Goldenrod, Smooth Brome Grass (Bromus inermis ssp. Inermis), and aster species

Hedgerow - Deciduous - The dominant species in the deciduous hedgerows are Red and White
Ash intermixed with Hawthorn species, European Buckthorn, Basswood (Tilia Americana),
Common Apple and other cultivated fruit trees. The hedgerows are overgrown and dense with

Riverbank Grape (Vitisriparia).

Orchards — Non Active - The project area has many old orchards that are overgrown with

cultural meadow species. The dominant orchard species are apple and pear.

Orchards-Active - The project Area includes severa small to medium sized active orchards with
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species such as Golden Delicious and other apple varieties, Plum, and Pear.

3.7.3 Wildlife

3.7.3.1 Mammals

Six species of mammals were observed in the study area during surveys. All of the species
observed are considered secure in the province. NHIC records do not indicate any rare or

endangered mammals in the study area.

3.7.3.2 Spring Breeding Amphibians

Aquafor Beech Limited identified 22 candidate sites for spring breeding amphibian surveys
within the SCUBE Subwatershed Study Area. Candidate sites consisting of potentially suitable
amphibian habitat were selected using aerial photographs from across the study area, with a
focus on lands in and immediately adjacent to SCUBE East (Parcels A and B) and SCUBE
Central. The 22 candidate sites were reviewed in the field on April 25, 2010. Twelve of the 22
sites (Sites 1, 3A, 5, 6, 8, 10, 11, 15-17, 20 and 25) were considered to be suitable for spring
breeding amphibian surveys. The other 10 candidate sites were found to be unsuitable for
surveys because (i) they no longer contain potentially suitable amphibian habitat and/or (ii)
landowner permission to access private property could not be obtained.

Aquafor Beech Limited staff completed spring breeding amphibian surveys using the
methodology of the Marsh Monitoring Program (Environment Canada 2003). Briefly, surveys
were conducted at the 12 selected sites on still nights starting at least a half an hour after sunset.
Each site was visited three times with a minimum of 15 days between surveys. Since amphibian
activity is strongly influenced by ambient temperature and moisture conditions, surveys were
conducted when air temperatures were above 5 °C. In addition, whenever possible, surveys were

completed during or immediately after periods of rain.

At each site, Aquafor Beech Limited staff recorded the intensity of amphibian calling detected

over athree minute period using Call Level Codes. Codes distinguish between instances where
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(i) calls are not simultaneous and calling individuals can be counted (Level 1), (ii) some calls are
simultaneous but individual calls are distinguishable (Level 2) and (iii) calls are continuous and
overlapping (Level 3). Aquafor Beech Limited staff also recorded the following at each site:
time, air temperature, level of precipitation (if any), degree of cloud cover (%) and wind strength

as measured by the Beaufort scale.
Surveys were conducted on three days between April 25 and June 21, 2010 (Table 3.8). Calling
amphibians were detected from eight of the 12 survey sites. Four species were detected (Table

3.9). All four species are considered to be common and secure in Ontario (NHIC 2010).

Table 3.8: Spring breeding amphibian surveys completed by Aquafor Beech Limited

Survey Date Survey Period Weather Conditions Investigator(s)

April 25,2010 | 8:45pm—12:00am | 7-9 °C; overcagt; occasional light rain C. Parent

May 20,2010 | 9:20 pm—12:30 am 17-20 °C; partly cloudy to overcast | C. Parent, L. Lucyk

June 21, 2010 9:35 pm—1:00 am 22-25 °C; partly cloudy to overcast | L. Lucyk, M. Craig

3.7.3.3 Breeding Birds

North-South Environmental Limited completed breeding bird surveys throughout the of the
SCUBE Subwatershed study area. Surveys focused on SCUBE East (Parcels A and B) and
SCUBE Central: al lands within these areas were surveyed. Beyond these areas, breeding bird
surveys generally focused on lands in the vicinity of the spring breeding amphibian survey sites,
but, with the exception of the Niagara Escarpment, all habitat types within the remainder of the
study area were sampled. Two landowners on the west end of the study area, between the
railway and Barton Street, refused permission for surveyors to access their lands and these were

therefore not surveyed.

Breeding birds within the study area were surveyed on May 26, June 7 and June 12, 2010. All
surveys were conducted in accordance with Canadian Wildlife Service recommendations for

seasona timing (between May 24™ and July 10"), weather (fair, with little or no wind) and time
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of day (between dawn and 0930) for breeding bird surveys. Surveys began around dawn
(5:00 am) and continued until approximately 9:30 am on each of the three days. All surveys
were conducted in fair weather with little wind. Surveys were focused on identifying species for
which there was at least “possible’ breeding evidence: mainly based on the presence of a singing
male or a bird in suitable breeding habitat. The approximate number of territories within each
area was recorded by noting the number of singing males heard and seen during 10-minute point

counts.

Additional breeding bird surveys were conducted in 2012 by Stantec Consulting Limited, with a
specific focus on avian speies at risk previoudly identified by North-South Environmental. The
methodology, results, and discussion of the findings of the breeding bird studies are contained
within the Report on Four Avian Species At Risk and Other Breeding Bird Species (Stantec
2012), in addition to relevant agency correspondence, are located in Appendix |I.
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Table 3.9: Amphibiansdetected during surveys completed by Aquafor Beech Limited.

Survey Date | Survey Site L ocation Amphibians Detected Species Detected Nurnper of
Individuals
April 25 5 Deciduous forest block east of Leawood Drive Spring Peeper 2
1 Deciduous forest block east of Lewis Road American Toad 1
May 20, . . .
2010 5 Deciduous forest block east of Leawood Drive American Toad 3
6 Deciduous forest block west of Fifty Road Grey Treefrog 4
6 Deciduous forest block west of Fifty Road Grey Treefrog 6
Fifty Creek adjacent to Bridgman Lane immediately
8 south of CN Rail line Green Frog 5
16 Ditch immediately north of CN Rail line Green Frog 1
June 21,
2010 17 Cultura meadow/agricultural field north of Grev Treefro Indeterminate
Highway 8 & g
20 South of Barton Street Grey Treefrog 5
o5 Cultural meadow southeast of intersection of Lewis Green Frog Indeterminate

Road and CN Rail line
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Altogether 50 species of birds were recorded from the study area (Table 3.10). Figure 3.16
illustrates the locations of significant species observed. Of the 50 species observed, 13 were
observed within SCUBE East (Parcel A), 30 within SCUBE East (Parcel B), 25 within SCUBE
Central and 47 beyond these three areas but within the larger study area. Differences in the
number of bird species observed reflect the diversity of habitat and the size of each area; results
are described in greater detail below.

SCUBE East (Parcel A)
This area is bordered by aresidential subdivision in the west and farmland to the east and north.

The northern and western parts of the parcel consist of dense gray dogwood thicket and old
cherry orchards, respectively, while the southern portion consists of croplands. Birds noted in
this area include mainly adaptable species common in small and large remnants of successional
habitat within both agricultural and urban habitats, including abundant red-winged blackbirds
(approximately 10 singing males), yellow warbler (approximately 7 singing males), gray catbird
(2 males) and willow flycatcher (2 males), as well as abundant house sparrows that likely nested
in the adjacent residential development. No regionally rare or uncommon species were found in

this parcel.

SCUBE East Parcel B
This parcel lies between the Queen Elizabeth Way and the CNR railway line. The quality of this

area as breeding bird habitat is likely affected by the noise of traffic on the Queen Elizabeth
Way, which can be heard loudly throughout the entire area. It consists primarily of overgrown
vineyards, hedgerows (particularly aong the railway line) and cultural woodlands and thickets,
with a narrow swath (approximately 50-75 m wide) of riparian habitat aong Fifty Creek. A
small hayfield occupies the corner of Fifty Road and South Service Road, and other open fields
occur east of the creek course. A ditch aong the railway line contains small areas of cattails,

willows and other wetland species.
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Table 3.10: Speciesrecorded during breeding bird surveys. X indicates a speciesfor which there was evidence of breeding; * indicates an introduced species; ** indicates an ar ea-sensitive species.

Scientific Name Common Name SRank |COSEWIC |MNR | HCA | Watershed gce:ert?alE SCEL;SE SCEL;SE Cropland | Bluff Thl\?l:)it:;nd I\ég:ge Grassland MMGEE;W Li)rak;?(n
(Parcel B) | (Parcel A) Forest
Branta canadensis Canada Goose S5 X
Anas platyrhynchos Mallard S5 u X
Phasianus colchicus® | Ring-necked SNA G X
Pheasant
Buteo jamaicensis Red-tailed Hawk S5 NAR NAR u X X
Charadrius vociferus Killdeer S5B, S5N u U X X X
Actitis macularia Spotted Sandpiper S5 u a X X
Columba livia* Rock Pigeon SNA a X
Zenaida macroura Mourning Dove S5 u a a X X X X
Ceryle alcyon Belted Kingfisher $4B h u X X
Melanerpescarolinus  |Red-bellied h u X
Woodpecker
Picoides pubescens Downy Woodpecker |S5 u X
Contopus virens Eastern Wood-pewee | S4B u X X
Empidonax traillii Willow Flycatcher S5B u u X X X
Tyrannus tyrannus Eastern Kingbird AB u X X X X
Myiarchus crinitus Great Crested 4B u X
Flycatcher
Vireo gilvus Warbling Vireo S5B u u u X X
Cyanocitta cristata Blue Jay S5 u U U U X X X
Eremophila alpestris Horned Lark S5B u X
Progne subis Purple Martin 4B h u X X
Tachycineta bicolor Tree Swallow 4B u u X X
Selgidopteryx Northern Rough- 4B u X
serripennis winged Swallow
Hirundo rustica Barn Swallow 4B u U U X X X
Ripariariparia Bank Swallow 4B h X
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SCUBE | SCUBE Thicketsand
Scientific Name Common Name SRank |COSEWIC | MNR | HCA | Watershed o East East Cropland | Bluff Young MEIITE Grassland slezagny) Woen
Central Forest Marsh park
(Parcel B) | (Parcel A) Forest
Poecile atricapillus Black-capped S5 u u u X X X X
Chickadee
Troglodytes aedon House Wren S5B u X X
Polioptila caerulea** Blue-gray 4B h X X
Gnatcatcher
Saliagalis Eastern Bluebird S5B NAR NAR h u X X
Hylocichla mustelina Wood Thrush 4B u X
Turdus migratorius American Robin S5B u u u X X X X X
Dumetella carolinensis | Gray Catbird 4B u u X X X
Mimus polyglottos Northern A h u X X
Mockingbird
Surnus vulgaris* European Starling SNA u u u u X X X
Bombycilla cedrorum | Cedar Waxwing S5B u X X X X X
Dendroica petechia Yellow Warbler S5B u u X X X X X
Dendroica pensylvanica | Chestnut-sided S5B h u X
Warbler
Geothlypistrichas Common S5B u X
Y ellowthroat
Soizella passerina Chipping Sparrow S5B u u u X X X
Soizella pusilla Field Sparrow 4B X X
Passerculus Savannah Sparrow | S4B u u X X X
sandwichensis**
Melospiza melodia Song Sparrow S5B u u u X X X X X X
Cardinalis cardinalis Northern Cardinal S5 u X X X X
Dolichonyx Bobolink AB THR (no X
oryzivorus** schedule, no
status)
Agelaius phoeniceus Red-winged S5 u u u u X X X X X X
Blackbird
Surnella magna** Eastern Meadowlark | S4B u u u X X
Quiscalus quiscula Common Grackle S5B u X X
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SCUBE | SCUBE Thicketsand
Scientific Name Common Name SRank |COSEWIC | MNR | HCA | Watershed o East East Cropland | Bluff Young MEIITE Grassland slezagny) Woen
Central Forest Marsh park
(Parcel B) | (Parcel A) Forest
Molothrus ater Brown-headed 4B U U X X X
Cowhbird
|cterus spurius Orchard Oriole 4B h u X
Icterus galbula Baltimore Oriole 4B X X X
Carduelistristis American Goldfinch |S5B u u X X X X
Passer domesticus* House Sparrow SNA u u u X X X
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Birds in this area include primarily species adapted to mid-successional habitats, with the most
abundant being red-winged blackbird (over 20 males), generally a species that prefers moist and
wet habitat, and yellow warbler (approximately 18 singing males), with other abundant species
including willow flycatcher, house wren, gray catbird and eastern kingbird (each with 3-10
males). One savannah sparrow and one eastern meadowlark, area-sensitive species of grassland
habitat, were noted within the open field east of Fifty Creek. A wood thrush, which, though not
area-sengitive is often associated with larger, higher quality woodlands in urban areas, was noted
within the area of cultural woodland on the south side of the study area just north of the railway.
This species was not noted in any other location in the study area. The only regionaly
significant species noted within this area was a northern mockingbird, considered Regionally

uncommon, along the rail line.

SCUBE Central
This parcel consists mainly of large areas of hayfield, with smaller areas of overgrown orchards,

thickets and hedgerows, as well as some croplands. Fields east of Lewis Road were more
diverse in structure and species, with more shrubs, than fields west of Lewis Road. Abundant
red-winged blackbirds (over 20 males) occurred in this parcel, with other abundant species
including song sparrow, house sparrow, song sparrow, gray catbird, and yellow warbler (each
with 5-10 males).

Three area-sensitive species of grassland habitats were noted in hayfields in this area, all east of
Lewis Road, including savannah sparrow (5 males), eastern meadowlark (2 males) and bobolink
(3 males). Babolink has recently been designated as Threatened in Canada by the Committee on
the Status of Endangered Wildlife in Canada (COSEWIC) and has aso been added to the list of
Species at Risk in Ontario, with a status of Threatened. Habitat for Bobolink is thus protected by
the Ontario’s Endangered Species Act. This species is discussed further in Section 8 and
Appendix |. One other regionally uncommon species of successional habitat, orchard oriole, was

noted in this study area.

Subwater shed Study Area
This area includes the entire study area of the SCUBE Subwatershed Study beyond the urban

expansion areas (i.e.,, SCUBE East (Parcels A and B) and SCUBE Central). It islarger in area
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than the urban expansion areas, and encompasses not only habitat very similar to that in the
SCUBE East and SCUBE Central lands (mainly fields, hedgerows, cultural thickets and small

successiona woodlands), but also habitat not found in those areas.

Small blocks of mature forest and swamp are found in the SCUBE East Subwatershed; they are
found nowhere else in the study area. One block is situated at the north end of Fifty Creek,
within the Fifty Creek Environmentally Significant Area, and two blocks, separated by a
subdivision, are located at the southeast corner of the study area at the south end of Kelson
Avenue. Fifty Point Conservation Area also contains a large pond, which provides the only open
water habitat in the study area. It islikely frequently used by migrant waterfowl, but has only a
narrow fringe of wetland along the edge and so has very little function as breeding bird habitat

for wetland-dependent species.

An unvegetated bluff, also not found elsewhere within the study area and providing additional
nesting habitat for birds, was aso noted along the Lake Ontario shore, between Winona Road
and McNellly Road. Two bank hole-nesting species uncommon in Haton Region, belted
kingfisher and bank swallow, nest on the bluff.

As with the other surveyed areas, the SCUBE East Subwatershed mainly supports species that
are ubiquitous in small patches of habitat within both urban and rural settings, with the most
abundant being red-winged blackbirds (too numerous to count), yellow warbler (12 males) and
willow flycatcher in open areas, American robin (approximately 30 males), song sparrow, gray
catbird and warbling vireo (each with approximately 5-10 males). Despite the presence of
mature forest and swamp, very few forest habitat-dependent species were found in this habitat:
the only ones noted were red-bellied woodpecker and eastern wood-pewee. One Regionally
uncommon species noted is dependent on bluff habitat (it excavates nest cavities in bluffs): bank

swallow.

The SCUBE East Subwatershed (outside the proposed urban expansion areas) supports eight
species uncommon in Halton Region (Table 3.10). Four of these were noted at Fifty Point

Conservation Area. Three area-sensitive species dependent on grassland habitats were found in
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the subwatershed: savannah sparrow (approximately 7 males), bobolink (four males) and eastern
meadowlark (2 males). Blue-gray gnatcatcher, another area-sensitive species uncommon in

Hamilton Region, is dependent on late-successional habitats like open woodlands.

3.74 Summary

Ecologica Land Classification mapping was completed for the study area and in general natural
communities are sparsely distributed and limited to a few woodlots, some hedgerows and some
riparian communities. Bobolink isthe only species at risk observed in the study area.

There is potential to protect ariparian corridor along Fifty Creek that would link the ESA located
in the Fifty Mile Creek Conservation Area (along the Lake Ontario Shoreline) with the Niagara
Escarpment Protected Area (Figure 3.15)

Forest communities are generally young to mid-age deciduous forests dominated by sugar maple,
white ash, Manitoba maple, black walnut, buckthorn, willow and aspen. There are a number of
pine plantations and orchards.

The mgjority of features in the study area are cultural meadows, plantations, savannahs and
woodlands that exist in a highly disturbed and/or early successional state. The most dominant
community type is mineral cultural meadow, of which old field communities are a typical

example.

Overdl, the natural communities within the study area are cultural in nature and generally have

limited value as wildlife habitat, typical of an intensive agricultural area.

3.7.5 Opportunitiesand Constraints— Terrestrial Resources

Based on the above findings, future development constraints and opportunities related to the
terrestrial resources of the study areillustrated in Figure 3.15 and are summarized as follows:
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- no new development within the Niagara Escarpment Protection Areaor Fifty Creek ESA,;

. riparian woodlots and adjacent deciduous woodlots should be preserved;

. other terrestrial features and hedgerows represent terrestrial enhancement opportunities,
and

. terrestrial linkage opportunities exist along the Fifty Creek corridor between the Fifty
Creek ESA and the Niagara Escarpment.

. Final setbacks from the features identified for protection, and the final treatment of
features identified for enhancement should be established through a scoped EIS study at
the site planning stage.

3.8 Summary of Existing Conditions, Constraints and Opportunities

The existing environmental resources within the study area were defined in order to identify key
features and functions, to establish baseline conditions for the assessment of potential impacts
from future urban development, and to identify development constraints and potentia future
opportunities. A summary of the key environmental features and functions to be considered is
provided below, and development constraints and opportunities for the study area have been

summarized and mapped asillustrated in Figure 3.17.
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- Hydrologic and hydraulic modeling were undertaken to establish the existing flood
characteristics of Watercourse 9 and Fifty Creek. The Regulatory (100-year) floodplain
limits of these watersheds were identified as constraints to future development. Also, the
MTO and private landowners have asked for assurance that future development will not
increase the frequency of flooding at the QEW crossings or private lands downstream.
Therefore, flood (quantity) control facilities will need to be considered to prevent
increases in downstream flows and flood frequency. Proposed improvements to Lewis
Road aso include an opportunity to construct a new open channel along the west side of
Lewis Road from Barton Street to just south of the CN Railway. Proposed works to
Watercourse 7.2 include a possible diversion channel aong the CN Railway line to the
Main Branch of Watercourse 7, west of McNellly Road.

. The SCUBE lands are situated within the Iroquois Plain, just north of the Niagara
Escarpment. An isolated area of sand and gravel deposits is located within the southwest
portion of the SCUBE lands. Given its function as a potential contributor of baseflow to
stream reaches to the north, the existing recharge potential of approximately 230 mm per
year from these deposits should be protected through future source and conveyance
control stormwater management measures which promote the infiltration of clean runoff.
The remainder of the study area is overlain with silt/clay soils of variable depth which
have moderate or low groundwater recharge potential. Nonetheless, future stormwater
management planning should include measures, where feasible, to minimize changes to
the existing groundwater recharge rate of approximately 140 mm per year from the

silt/clay soils. Thiswill, in turn, help to minimize future increases in runoff rates.

. The existing stream morphology of the study area watercourses was characterized. Most
stream reaches have been modified through historical agricultural practices and urban
development, including straightening, construction of ditches, engineered channels and
storm sewers. Detailed field measurements along the Main Branch of Fifty Creek indicate
that the watercourse is generally stable to transitional. Although no specific erosion sites
were identified, stormwater management for erosion control is recommended for areas

draining to unlined watercourses. Locations were also identified where slope stability

83



SCUBE East Subwatershed Study May 15, 2013
The City of Hamilton

and/or erosion buffers require consideration. Other opportunities related to channel

monitoring and debris removal were aso identified.

. A tolerant warmwater fish community exists in Fifty Creek downstream of Highway 8 and
should be protected through a 15m V egetation Protection Zone applied to each side of the
stream. A recently re-aligned portion of Watercourse 10 through a new residential
development was aso classified as warmwater fish habitat. Other stream reaches were
identified as contributing to downstream fish habitat, and under HCA regulations would
be assigned a similar 15 m Vegetation Protection Zone. Reaches classified as Not Fish
Habitat do not require a buffer. Given the above aquatic habitat findings, stormwater
management planning for future development should include water quality controls. The
Hamilton Conservation Authority requires that stormwater management facilities provide
a“Level 27 or “normal” level of protection as defined in the MOE Manual. Opportunities
could also be pursued to enhance baseflow through stormwater management, re-vegetate
riparian areas with native woody vegetation, and, where possible, enhance some of the
drainage features supporting indirect habitat to allow them to support seasonal use by fish.
There are also anumber of barriersin Fifty Mile Creek that could be mitigated.

. The majority of the terrestrial features in the study area are cultural meadows, plantations,
savannahs and woodlands that exist in a highly disturbed and/or early successional state.
The most dominant community type is mineral cultural meadow, of which old field
communities are a typical example. Terrestrial features identified for protection include
the Fifty Creek ESA, the Fifty Creek riparian vegetation and adjacent woodlots, in
addition to the Niagara Escarpment Protection Area. Other woodlot and hedgerow
features represent enhancement opportunities if they can be accommodated into future
block planning for the area. There is also potentia to protect a riparian corridor along
Fifty Creek that would link the ESA located in the Fifty Creek Conservation Area (along
the Lake Ontario Shoreline) with the Niagara Escarpment Protected Area. At the current
time, the eastern portion of the SCUBE Central lands are also identified for protection

given the presence of a species at risk, Bobolink, within the area.
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. Future development limits along stream corridors identified for protection would
incorporate several of the constraints listed above, including flood hazards, slope/erosion
hazards, fisheries buffers, and riparian woodlots. In addition, future field surveys would
be required to identify the top-of-bank location aong any defined valley features. An
environmental buffer/setback, typically in the order of 5 to 10 metres, is then normally
applied to the outermost feature or hazard in order to establish the limits of future
development along the stream corridor. Fina setbacks from the features identified for
protection, and the final treatment of features identified for enhancement should be
established through a scoped EIS study at the site planning stage.
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4.0 SUBWATERSHED GOALSAND OBJECTIVES

Subwatershed goals and objectives represent the vision for the subwatershed. Typically the
goals focus on opportunities to ensure that the natural features within the watershed are
sustained as land use changes and existing land use practices continue into the future. In this
regard goals and objectives are established to protect, enhance and/or restore natural features
in the long term. In general protection refers to implementing measures which will ensure
that further degradation of the feature does not occur. Enhancement measures are actions
which, when implemented will improve upon the existing condition of afeature, providing for
an overall hedlthier state. Restoration measures are actions that will restore a feature to a
prior, healthier state. In most watersheds restoration measures are the most difficult to

achieve, while protection and enhancement measures are more easily implemented.

Subwatershed plans typically put forth an overall subwatershed goal and then specific

environmental goals and objectives pertaining to, for example:

groundwater resources,

the hydrologic regime/flooding;
surface water quality;

erosion and stream morphology; and

aguatic and terrestria resources

Outlined below is the subwatershed goa and specific environmental goals and objectives.
These goals and objectives were formulated after the natural features and functions of the

study areawere inventoried in Phase 1 of the study (refer to Section 3).

Subwatershed Goal
To identify natural environmental resources and to establish appropriate strategies for the

protection, enhancement and restoration of these important features under present conditions

and as land use changes occur.
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Environmental Goal 5/Objectives

1 Goal: Ensure the groundwater recharge function provided by the soils of the study
areais maintained in order to:
Objectives:
protect baseflows to the study area streams, such as the groundwater discharges
to Watercourse 7,
reduce stormwater runoff volumes; and

protect groundwater quality.

2. Goal: Provide a safe hydrologic regime and stable stream systems which:
Objectives:
minimizes flood and erosion risks;
restricts future development from flood prone areas; and

promotes infiltration to reduce stormwater runoff volumes.

3. Goal: Protect the quality of surface water in streams to:
Objectives:
maintain healthy aquatic and terrestrial communities; and

aesthetics and support reasonable human uses.

4. Goal: Establish ahealthy aquatic ecosystem which supports warmwater fisheries both
within and downstream of the study area streams by:
Objectives:
protecting critical reaches with healthy fish communities;
preserving and enhancing existing aquatic habitat;
removal of barriersto fish migration
protecting groundwater baseflows; and

protecting/restoring natural streamside vegetation.

5. Goal: Establish ahealthy terrestrial ecosystem by:
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Objectives:
protecting and valued terrestrial features within the Niagara Escarpment
Protection Area and Fifty Creek ESA;
protecting the riparian woodlots and adjacent woodlots;
preserving and enhancing hedgerows and other isolated riparian features,
providing habitats suitable for native plant and anima communities; and
enhancing terrestrial linkages along the Fifty Creek corridor between the Fifty
Creek ESA and the Niagara Escarpment.
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5.0 POTENTIAL IMPACTSFROM FUTURE DEVELOPMENT

Environmental baseline conditions were defined in Section 3, and subwatershed goals and
objectives were defined in Section 4. This chapter will review the potential impacts of future
urban development on each of the subwatershed resources. This, in turn, will assist in the
identification and selection of appropriate measures and management practices to mitigate
these impacts and meet the sel ected objectives (Section 6).

Existing and proposed landuses within the SCUBE East study area were reviewed in Section
2. As noted, the lands within the SCUBE Central area between Barton Street and Highway
No. 8 will be developed primarily with residential landuses. Within the SCUBE East lands,
Parcel B (i.e., north of the CN Rail corridor) will be developed as an employment area with a
mix of commercia and industrial uses. Parcel A (i.e., south of the CN Rail corridor) will be
developed with residential landuses. Outside of the SCUBE East and SCUBE Central lands,
the lands bounded by Barton Street and the QEW west of Winona Road are designated as
employment lands and are aready partialy developed. These lands will continue to
experience future urban development as the remaining vacant/agricultural lands are converted
to urban landuses.

5.1 Surface Water Quality

The protection of surface water quality within the study area watercourses was identified as a
key objective of the study (Section 4, goal no.3). Water quality has a strong influence on the
health of the existing fish communities, and also determines the suitability of water for

drinking, recreation, fishing, wildlife and general aesthetics.

Stormwater runoff from urban sources typically contains elevated levels of contaminants such
as sediment (ie. suspended solids), nutrients (eg. phosphorous, etc.), metals (eg. copper, lead,
zinc, etc.), and bacteria. Therefore, without controls, future urban development will result in

increased pollutant loadings to the area streams. This, in turn, can contribute to degraded fish
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habitat and increased health risks associated with various recreation activities.

Various methods and levels of water quality control are specified in the MOE’s Stormwater
Management Planning Manual (2003). For the SCUBE study area watercourses, Hamilton
Conservation Authority requires “Level 2” or “normal” level of protection, defined as 70%

long-term suspended solids removal.

Figure5.1: Water Quality Impacts

5.2 Groundwater | mpacts

As discussed in Section 3, sand and gravel deposits situated near the base of the escarpment
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near McNeilly Road represent a zone of high groundwater recharge potential and function asa
potential contributor of baseflow to stream reaches to the north. The silt/clay soils throughout
the remainder of the future development lands have a lower groundwater recharge potential.
However, they cover a mgority of the study area and therefore still contribute a large
percentage of the annua groundwater infiltration. Maintaining the existing groundwater
recharge volumes in the SCUBE study area was identified in Section 4 as a study objective
(Section 4, goal no.1).

Without controls, the impervious surfaces associated with future urban development will
reduce the capacity of the site to infiltrate rainfal events into the groundwater system,
creating an increase in the volume of surface water runoff instead (Figure 5.2). This
alteration to the water budget, in turn can contribute to increased rates of flooding, erosion,
and pollutant loadings. The corresponding reduction in groundwater levels can also result in
reduced supplies of clean, cool baseflows to area streams, thereby negatively impacting

downstream fish communities.

For the SCUBE study area, basic spreadsheet water balance calculations were completed to
estimate the potential impacts of development on the amount of groundwater infiltration.

Details are provided in Appendix C. Two general levels of development were considered:

Residentia development — assumed 50% impervious; and

Employment lands devel opment — assumed 80% impervious.

Based on the above, without stormwater controls, the estimated future annual infiltration
deficit could range between 70 mm per year and 115 mm per year, depending on the soil and

proposed future landuses, as summarized in Table 5.1.
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Figure5.2: Water Budget | mpacts of Development
Table5.1: Summary of Potential Groundwater Recharge I mpacts
Sails Existing Annual Future Annual Infiltration Potential
Infiltration (without stormwater controls) Deficit (mm/yr)
(mm/yr) (mmlyr)
Residential landuses
. _ 70 70
(50% impervious)
Silt/cl 140 Employment landuses
i g y. _ 28 112
(80% impervious)
Residential landuses
Sand/gravel 230 . _ 115 115
(50% impervious)
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5.3 Flood and Erosion Impacts

With urbanization there is a typical hydrologic response from the developed land. This
generally involves an increase in peak flow rates and runoff volumes, and a decrease in the
time-to-peak flow. These effects commonly occur with increased impervious surface areas
and improved stormwater drainage systems which are typical of the change from rural to
urban land use. The increased runoff volumes and flow rates can result in increased rates of

erosion and flooding (Figure 5.3).

Figure5.3: Flooding and Erosion I mpacts

Portions of some watercourses are not expected to be impacted by erosion, including the
Watercourse 10 Tributaries which discharge to concrete storm sewer systems and the lined
portion of Watercourse 9. Although the remaining unlined watercourse reaches are not

currently experiencing any significant ongoing erosion, they may be susceptible to increased
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rates of erosion without future controls. This includes Watercourse 7.2, Fifty Creek, and the
West branch of Watercourse 9 (Future Lewis Road channel).

With respect to flooding impacts, the hydrologic model developed in Section 3.3.2 was
modified to include the proposed future urban development within the SCUBE East study
area. Future residential landuses were modelled with 50% imperviousness and future
employment landuses were modelled with 80% imperviousness. The model was also adjusted
to include the planned diversion of catchments No. 1011 and 1012 from the Watercourse 10-2
storm sewer tributary to the lined eastern tributary of Watercourse 9 via the storm sewer

system within the existing residential development to the immediate west (catchment No.98).

The same continuous modelling approach and frequency analysis used to estimate existing 2-
year through 100-year flow rates was applied again for the future model scenario. Flood flow
estimates for Hurricane Hazel were also estimated for the future model scenario. The
resulting flood flow estimates associated with the existing and uncontrolled future
development scenarios are compared in Table 5.2. As shown, flood flows are predicted to
increase at many of the flow node locations downstream of the proposed future development

sites.
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Table5.2: Comparison of Flood Flow Estimates

Location Landuse Scenario | Drainage Area* | % Impervious Design Flows (cms)
(ha) 2-year | 5year | 10-year | 20-year | 50-year | 100-year | Regional
Water course 9
Bxisting 128.2 17% 0.8 11 13 16 19 22 101
Storm Qutfall (9-1) Future uncontrolled 146.7 20% 10 14 18 2.3 31 4.0 12.3
Existing 3224 10% 12 18 24 30 41 5.1 202
CN Railway (node 9-2) Future uncontrolled 340.9 33% 17 2.8 38 49 6.7 84 29.8
Bxisting 357.3 16% 15 21 26 32 4.2 5.2 233
QEW (node 9-3) Future uncontrolled 375.8 37% 19 3.0 4.0 5.2 7.2 9.0 32.7
Existing 371.2 16% 15 22 27 34 4.6 5.7 24.6
Lake Ontario (node 9-4) Future uncontrolled 389.7 3% 2.0 31 42 54 74 9.3 34.0
Water shed 10
Bxisting 180 13% 0.26 043 0.58 0.76 107 136 4.7
QEW culvert (node 10-1) future uncontrolled 18.0 80% 041 0.68 0.90 115 153 1.87 6.4
Existing 287 % 0.06 0.10 0.15 0.21 031 043 13
QEW culvert (node 10-2) future uncontrolled 10.2 80% 0.14 0.22 0.29 0.37 0.49 0.59 20
Bxisting 104 16% 004 0.07 0.10 0.12 0.17 0.22 09
QEW culvert (node 10-3) future uncontrolled 104 80% 0.11 0.18 0.23 0.29 0.37 0.44 16
Existing 135 36% 0.06 0.10 0.14 0.19 0.27 0.35 12
QEW culvert (node 10-4) future uncontrolled 135 80% 0.13 0.20 0.26 0.33 0.43 0.51 19
Bxisting 852 24% 0.35 0.58 0.81 108 155 202 7.3
Lake Ontario outlet (hode 10-5) | future uncontrolled 85.2 64% 0.40 0.66 0.88 113 154 191 6.8
Existing 47.0 28% 0.38 0.63 0.85 112 156 198 7.2
Lake Ontario outlet (hode 10-6) | future uncontrolled 47.0 54% 0.53 0.87 117 151 204 251 8.9
Bxisting 279 18% 0.05 0.08 011 0.16 0.24 0.34 12
Lake Ontario outlet (hode 10-7) | future uncontrolled 279 18% 0.04 0.08 0.12 0.17 0.28 0.40 12
Water course 12 (Fifty Creek)
Bxisting 201.1 4% 0.8 14 18 24 33 42 151
Highway 8 (node 12-1) future uncontrolled 2011 1% 0.8 14 18 24 33 42 151
Bxisting 484.3 3% 14 22 29 3.7 4.9 6.1 24.1
CN Railway (node 12-2) future uncontrolled 484.3 3% 14 22 29 37 49 6.1 24.1
Existing 564.2 4% 15 24 32 41 5.6 70 286
Baseline Road (node 12-3) future uncontrolled 564.2 11% 16 2.6 35 4.6 6.4 8.0 3.7
Bxisting 651.0 5% 16 25 33 4.2 5.6 6.9 329
Lake Ontario (node 12-4) future uncontrolled 6510 11% 16 2.7 36 47 6.4 8.0 35.9

* includes existing 80.6 haminor system diversion from Watercourse 12 to Watercourse 9 (catchment 121), and future 18.5 hadiversion from Watercourse 10-2 to Watercourse 9 (catchments 1011, 1012)
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The potential flooding impacts and concerns of each of the study area watercourses are
discussed below.

Fifty Creek
As shown in Table 5.2, without controls, the proposed urban development within the SCUBE

lands upstream of the QEW will result in moderate increases in flood flows in the downstream
reach to Lake Ontario. Given the Ministry of Transportation requirement that future
development not increase the flood-susceptibility of the QEW, the hydraulic model developed
in Section 3.3.3 was applied to determine if uncontrolled future flood flows would result in
increased frequency of flooding of the freeway. The results of the hydraulic model are
provided in Appendix B and indicate the following:

the QEW and Service Road culverts have sufficient capacity to convey the future
uncontrolled flows without flooding the roadway(s);

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

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

Therefore, the QEW and Service Road culvert structures have sufficient capacity to convey
future uncontrolled flows. However, through the public consultation process, downstream
landowner concerns were expressed regarding increased runoff rates due to the 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.

Watercourse 10 Storm Sewer Tributaries
Although the Watercourse 10 Tributaries were not assessed in detail, the downstream storm

sewer systems, ditches, and culverts have limited capacities. Therefore, without flood
(quantity) controls, the future urban development lands in the SCUBE study area would result

in increased flood frequencies at the hydraulic structures within these systems.
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Watercourse 9

As shown in Table 5.2, without controls, the proposed urban development within the SCUBE
lands will result in increased flood flows in the lined Watercourse 9 channel. Given the
Ministry of Transportation requirement that future development not increase the flood-
susceptibility of the QEW, the hydraulic model developed in Section 3.3.3 was applied to
determine if uncontrolled future flood flows would result in increased frequency or intensity
of flooding of the freeway. The results of the hydraulic model are provided in Appendix A
and indicate the following:

the QEW culvert has sufficient capacity to convey the future uncontrolled flows
without flooding the highway;

approximately 3.5m of freeboard is available for the future uncontrolled 100-year
flood flow;

approximately 2.5m of freeboard is available for the future Regional storm event.

The upstream CNR culvert structure also has sufficient capacity to convey the uncontrolled
future 100-year and Regional storm flood flows. Floodline mapping also indicates that the
flood flows are contained within the lined Eastern Tributary upstream of the CNR and the
Main Channel downstream of the CNR.

The unlined Western Tributary of Watercourse 9 exists as a drainage ditch along the south
side of the CNR line and drains a significant amount of the future urban development lands
within the SCUBE study area via the existing roadside ditch and culvert system along Lewis
Road. The 2007 Lewis Road EA Study recommended the construction of a new open channel
along Lewis Road to convey flows to Watercourse 9. The design and ultimate capacity of this
proposed future channel are unknown at thistime. Therefore, it is assumed that flood controls
will be necessary within the future development lands draining to the unlined West Tributary

of Watercourse 9.

Watercourse 7.2
Although Watercourse 7.2 was not assessed in detail, the downstream roadside ditches and
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culverts have limited capacities and could potentially be impacted by increased flood flows

from the future devel opment of the surrounding employment lands.

Discussions with City of Hamilton staff indicate that previous historical plans had suggested a
possible diversion of the headwaters of Watercourse 7.2 to the west of McNellly Road via a
new channel aong the south side of the CNR line, draining to the Main Branch of
Watercourse 7. Currently, other capacity improvements are being undertaken within the
downstream Main Branch of Watercourse 7 to the West of McNelly Road, but are
incomplete. At thistime the design and ultimate capacity of the downstream works, including
the possible diversion channel are unknown. Therefore, it is assumed that flood controls will

be necessary within the future development lands draining to Watercourse 7.2.

54 Aquaticand Terrestrial Resource | mpacts

Healthy aquatic and terrestrial ecosystems were identified as key objectives of the
subwatershed study (Section 4, goa no. 4, 5). Human activities such as urban development
may weaken or destroy aguatic habitats, fragment wildlife corridors, degrade water quality,
increase streambank/channel erosion, increase sedimentation, reduce baseflows and increase

storm flows.

Consequently, these activities can cause a reduction in the abundance and number of species
represented in the fish community to the point where some watercourses no longer support
fish. The disappearance of a species may result from a change in a single habitat requirement,
for example, when riparian vegetation is removed, some species may disappear due to the
resulting increase in stream temperature. On the other hand, several factors in combination
may cause a species to disappear, for example, by reducing food supplies, overwintering

habitat, or protective cover from predators.
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6.0 REVIEW AND EVALUATION OF SUBWATERSHED MANAGEMENT
ALTERNATIVES

Environmental baseline conditions were defined in Section 3, and subwatershed goals and
objectives were defined in Section 4. Section 5 outlined the potential impacts from future
development. This chapter will review and evaluate alternative measures, referred to as Best
Management Practices (BMP=s), to mitigate the potential impacts and meet the selected
objectives. The term Best Management Practice is defined as a measure that, when
implemented will assist in protecting, enhancing, or restoring the environmental features.

6.1 Alternative Measures

In keeping with the Environmental Assessment process, severa alternative techniques have
been identified to address the potential environmental impacts resulting from the proposed
future devel opment lands within the SCUBE study area:

Do nothing;

Traditional Source Control Measures,

Low Impact Development (L1D) Source Control Measures;

LID Conveyance Control Measures,

End-of-pipe controls including wet ponds, wetlands, and dry ponds; and

Stream Restoration.

The above dternative measures focus primarily on the development of a stormwater
management strategy, which is the key component of an overall Subwatershed Strategy. A

description of each of the above optionsis discussed in more detail below.

Do Nothing

This measure involves developing the SCUBE study area lands without stormwater
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management. This alternative would result in a substantial increase in runoff, flooding,
erosion and also water quality degradation both within the future development lands and the

|ands downstream.

Traditional Source Controls

These measures are typically used at the “lot-level” within high-density forms of development
such as commercia or industrial landuses. Rooftops, parking lots, or oversized storm sewers
can be used to temporarily store rainfall from large storm events. The storm runoff is then
released at controlled rates to avoid increased rates of erosion and flooding in the receiving
streams. In terms of water quality control, oil-grit separator devices are commonly used to
remove select pollutants and improve water quality before runoff is released from industrial or
commercial development sites.

Figure6.1: Traditional Source Controls
(Clockwise, from top left: Rooftop Storage, Parking Lot Storage, Oil-Grit Separator)

Low Impact Development (L1D) Source Controls
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This technique involves addressing SWM using lot-level source controls that encourage the
infiltration of water into the ground and reduce stormwater runoff. These systems can be

integrated into the design of future urban developments and can include:

Rainwater Harvesting;

Green Roofs,

Downspout Disconnection;

Soakaway Pits,

Bioretention and Specia Bioretention:
Compost Amendments;

Tree Clusters;

Filter Strips;

Permeable Pavement.

Figure6.2: Example L1D Source Controls
(from L to R: Bioretention, Downspout Disconnection, Permeable Pavement, Green Roofs)

The suite of 9 landscape-based, decentralized, lot-level, micro-control Best Management
Practices (BMPs) are collectively known as Low Impact Development (LID). There are many
definitions that have been developed in an attempt to define Low Impact Devel opment, with
the most widely accepted definition being that used by the United States Environmental
Protection Agency (EPA, 2007):

Low Impact Development (LID) is a stormwater management strategy that
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seeks to mitigate the impacts of increased runoff and stormwater pollution.
LID comprises a set of site design approaches and small scale stormwater
practices that promote the use of natural systems for infiltration,
evapotranspiration, and reuse of rainwater. These practices can effectively
remove nutrients, pathogens and metals from stormwater, and they reduce

the volume and intensity of stormwater flows.

LID techniques mimic natural systems as rain travels from the roof to the stream by applying
a series of practices across the entire development site before discharge to receiving water
body. Rea-world LID designs typically incorporate a series of LID BMPs in a ‘treatment
train’ approach to provide integrated treatment of runoff from development sites. An example
isprovided in Figure 6.3.

LID practices are considered at the earliest stage of site design, are installed during
construction and sustained in the future as a low maintenance natural system. Each LID
practice incrementally reduces the volume of stormwater on its way to the stream. In doing
so, LID practices can be applied to meet stormwater management targets for water quality,

geomorphic and water balance objectives.

LID practices, together with traditional stormwater BMP's can be applied to achieve an
overall stormwater management system which provides better performance, is more cost
effective, has lower maintenance burdens, and is more protective during extreme storms than
conventional stormwater practices alone. Several LID practices may be needed on each site to
get al the required storage and attenuation.
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Figure 6.3: Example Landscape-Based L 1D Stormwater Management Strategy

It should also be noted that LID practices may be beneficia in order to meet objectives
beyond the field of stormwater management such as energy/water conservation, reduce-reuse

of materials, ozone protection and reduction of the effects of Urban Heat 1sland.

L1D Conveyance Controls

Conveyance controls are linear stormwater transport systems that are often located within the
road right-of-way. LID conveyance controls not only provide a conveyance function, but
also encourage infiltration of water into the ground, improve water quality and reduce runoff
volume. They can include bio-swales, grassed channels and subsurface perforated pipe

systems.
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Figure 6.4: Example L1D Conveyance Controls
(From L to R: Vegetated Channel, Subsurface Perforated Pipe, Bio-swale, Grass Channel)

End-of-Pipe Controls

End-of-pipe measures involve addressing stormwater management using conventional
stormwater facilities such as wet ponds, wetlands and dry ponds at the end of the flow
conveyance system (Figure 6.5). These facilities may be utilized for any combination of

erosion, water quantity and quality control applications.

Figure 6.5: Example End-of-Pipe Controls
(clockwise from top left: Constructed Wetland, Dry Pond, Wet Pond)
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Stream Restoration

This option involves the replanting of floodplain and native stream side vegetation to improve
stream corridor functions and water quality, slows runoff, moderates stream temperatures,
reduces erosion and improves aquatic and terrestrial habitat conditions. It aso includes the
reconstruction of the stream’s natural characteristics including morphology of the channel and

its floodplain which may aso improve fish habitat.

Figure 6.6: Stream Restoration Examples
(From L to R: Created Channel, Wetland Feature, Linear Wetland, & Naturalize Corridor)

6.2 Evaluation of Alternative M easures

In order to ensure atransparent selection process (as part of the EA) that considers all possible
alternatives, a two-phased evaluation process has been used to assess the alternative measures
discussed in the previous Section. The two-phased approach (Figure 6.7) is composed of a
screening level assessment followed by a detail ed assessment.
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Figure6.7: Evaluation Process Flow Chart

6.2.1 Phasel: Screening L evel Assessment

The screening level assessment is intended as a coarse screening tool, used to review the
stormwater measures that are feasible (and infeasible) for use in the SCUBE study area. To
this end nine (9) screening level assessment criteria have been utilized to determine which
stormwater alternatives are to be carried forward to the more detailed assessment phase. The

primary criteriainclude:

1) Technical feasibility;

2) Ability to meet targets for flooding,

3) Ability to meet targets for water quality,
4) Ability to meet targets for erosion and

5) Ability to meet targets for water balance;
6) Cost effectiveness,
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7) Land requirements;
8) Public acceptance; and

9) Regulatory agency approval.

A description of the individual screening level assessment criteria and measures for
assessment are provided in Table 6.1, and Table 6.2 presents the results of the screening level
(Phase 1) assessment. As shown, the following techniques were found to meet the screening-

level criteria and were carried forward to the detailed assessment:

traditional source controls;

L1D source controls;

LID conveyance control measures;
end-of -pipe wet ponds; and

stream restoration meet

As shown in Table 6.2, the “Do Nothing” option does not meet flooding, water quality,
erosion, or water balance objectives and would aso not be acceptable to regulatory agencies.
End-of-pipe wetlands tend to be inconsistent with higher-density urban settings due to the
relatively large land area requirements, while dry ponds rank poorly in several categories and
are not generally favoured by the public or regulatory agencies. These techniques, together
with the “Do Nothing” option, were not carried forward to the second, detailed assessment
phase.
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Table6.1: Primary Criteriaused in Screening L evel Assessment (Phase 1)

Criteria

M easuresfor Assessment

Technical feasibility

Description of Criteria
. Ability of the SWM technique to be
constructed given the known constraints.

Ability to meet
targets for flooding

Ability of the SWM technique to meet
flood control criteria. Technique must
control peak outflows for the site to pre-
development rates for design storms with
return period up to 100yrs.

Cannot increase flooding risks to
infrastructure and private property.

Ability to meet Ability of the SWM technique to meet

targets for water water quality criteria as per Table 3.2 of

quality the 2003 MOE Stormwater Management
Manual.

Ability to meet Ability of the SWM technique to control

targets for erosion

water course erosion in accordance with
the 2003 MOE Stormwater M anagement
Manual.

Ability to meet
targets for water
balance

Ability of the SWM technique to
maintain the pre-development water
balance and prevent adverse changes to
site hydrology.

Cost effectiveness

Cost effectiveness of the SWM technique
in relation to the overall benefit and the
collective criteria

Land requirements

A measure of the amount of land
required to construct the SWM technique
in relation to the overdl benefit.

Public acceptance

General public acceptance of the
individual  stormwater  management
technique.

Regulatory agency
approval

Ability of the SWM to meet the
requirements of Municipal, Provincial,
Federal agencies and the respective
Conservation Authorities.

The assessment of the
individual stormwater
control measures
ranges from Excellent
to Poor in its ability to
meet the identified
criteria

Stormwater
management
techniques that fail to
meet primary criteria
will be deemed to be
an unacceptable option
and will not be carried
forward to the detailed
assessment (scored NA
— Not acceptable).
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Table6.2: Phasel1 Screening-L evel Evaluation Matrix

2 2 >
5 4 12 |2 |§
% > o o) & & =2
= = = 2 (<
- = 18|53 |8 5
8 2 | & | |8 |2 | & | < |8 % -
S | 3 g | g s |5 | = | £ |52 2|F
g8 | o g < g J2 & | 5 B3| 2
= o = | = @) - g | <] O
DO NG 0 E NA NA NA NA E E NA NA NA
O e O O eaSuUl €S
Traditional Source Control (storage) ¢ E p G P G G E G
L1D Source Control (|nf|_Itrat|_on/ E = E E E P E G E G
filtration
O EVa e O O eaSul €S
L1D Conveyance (|nf|.ltrat|.on/ E = G G G G G G G G
filtration)
End-of Pipe M easures ‘
Wet pond] E E G F P G F E E G
Wetland] E E E G P P NA G G NA
Dry Pond] E E P G P G F NA P NA
G P G E F P G G E G

Stream Restoration ‘

E=Excellent, = Good, F = Fair, P=Poor, NA = Not Acceptable
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6.2.2 Phase 2: Detailed Assessment

The stormwater management techniques carried forward from screening level assessment
(traditional source control, LID source control, LID conveyance control, end-of-pipe wet
ponds, and stream restoration) have been used to develop a set of ten (10) stormwater
management aternatives for the SCUBE study area. The dternatives are made up of both
individual approaches (e.g., traditional source control alone) and combinations of approaches
(consistent with the MOE’s treatment train approach to stormwater management). The ten

(10) stormwater management alternatives include:

Traditiona Source Controlsonly;

LID Source Controls only;

LID Conveyance Controls only;

End-of-pipe Wet Ponds only;

Combination of Traditional Source Controlsand LID Source Controls,
Combination of Traditional Source Contro