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Percent Impervious Values for Future Conditions

Subcatchments Area (ha) Percent Imperviousness Impervious Area
FM1101 18.94 1.1% 0.2
FM1102 46.56 26.4% 12.3
FM1103 11.71 78.9% 9.2
FM1001 149.43 0.6% 0.9
FM1002 29.37 0.9% 0.3
FM1104 63.33 54.2% 34.3
FM1003a 98.25 1.1% 1.1
FM1003b 27.43 21% 0.6
FM1004 7.27 3.4% 0.2
FM1105 48.57 58.4% 28.4
FM1106 15.18 79.0% 12.0
FM1005 30.30 0.6% 0.2
FM1107 21.55 50.7% 10.9
FM1007a 50.80 0.1% 0.1
FM1007b 18.12 0.4% 0.1
FM1007c 66.39 0.2% 0.1
FM1007d 27.49 0.5% 0.1
FM1008 5.30 0.0% 0.0
FM1006 23.03 0.6% 0.1
FM1006a 10.49 0.0% 0.0
FM1006a+b 0.0
FM1108 59.82 29.2% 17.5
FM1109 26.69 44.2% 11.8
FM1009 60.12 0% 0.0
FM1110 16.91 78.2% 13.2
FM1110.1 26.23 53.4% 14.0
FM1010 80.88 0% 0.0
FM1011 7.24 0% 0.0
FM1111 99.65 23.4% 23.3
FM1112 8.45 39.0% 3.3
FM1113 18.58 63.4% 11.8
MC1012 31.53 1.1% 0.3
MC1114 94.93 37.2% 35.3
TC1115 33.61 43.6% 14.7
GO1116 47.16 50.9% 24.0
SM1117 83.84 17.4% 14.6
SM1117a 12.53 69.4% 8.7
SM1118 8.01 54.6% 4.4
SM1020 116.75 0.1% 0.1
SM1021 29.90 0.0% 0.0
SM1022 8.10 0.0% 0.0
ES1 46.74 7.0% 3.3
ES2 39.30 39.2% 15.4
ES3 18.44 21.1% 3.9
ES4 80.58 14.6% 11.8
ES6 131.41 59.5% 78.2
ES7 37.90 6.0% 2.3
ES8 42.82 5.2% 2.2
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Subcatchments Area (ha) Percent Imperviousness Impervious Area
ESS 170.97 26.2% 44.9
ES9 24.67 38.8% 9.6
OC1 43.93 50.3% 22.1
SC1 84.37 39.7% 33.5
WM1 146.10 44.2% 64.5
WM2 53.96 50.0% 27.0
EM1 190.10 50.7% 96.5
EM2 14.62 59.4% 8.7
EM3 29.14 66.3% 19.3
EM4 122.94 53.6% 66.0
MC1 59.61 54.5% 32.5
MC2 29.99 62.8% 18.8
JC1041 20.47 0.0% 0.0
JC1042 2.16 0.0% 0.0
JC1043 1.43 0.0% 0.0
JC1044 19.81 2.3% 0.5
J2 14.12 44.3% 6.3
J1 16.73 61.1% 10.2
J3 17.87 78.8% 141
JC1045 33.73 0.8% 0.3
J4 16.81 76.0% 12.8
J5 36.96 73.2% 271
J6 32.70 41.8% 13.7
J7 98.95 69.6% 68.9
J8 37.00 75.5% 27.9
J9 174.09 39.5% 68.8
JC1046 81.07 1.4% 1.2
JC7b 68.35 67.4% 46.1
JC8b 27.89 16.8% 4.7
JC10 48.92 9.6% 4.7
J11 26.70 78.9% 21.1
J12 12.43 79.1% 9.8
J13 28.51 55.7% 15.9
J14 46.93 4.2% 2.0
J15 40.41 17.5% 71
J16 74.29 51.7% 38.4
J17 134.48 43.4% 58.4
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To:  The Technical Advisory Committee North Oakville Subwatershed Study
From; The Planning Authorities Interagency Review '

Date: September 4, 2003

Re: North Oakville: Planmng Authontles Interagency Review Phasel Report

As you are aware, the purpose of the Plannmg Authorities Interagency Review (IAR) is to allow the _.5 |
Province, represented by the Ministry of Municipal Affairs and Housing {MMAH}), the Region of
" Halton, and the Town of Oakville, with technical assistance from the Ministry of Natural Resources
and Conservation Halton, “fo develop options for a common policy framework with respect to the
potential elements of the natural heritage/open space system which would be suitable for the urban
context of North Oakville, and reflect provincial smart growth principles for input to the
Subwatershed Study, which in tum will all be input to the Secondary Plan.” Once the prehmmary
Secondary Plan(s) are completed which reflect the Subwatershed Study work to date, the 1AR will
conduct an assessment of the preliminary Secondary Plan natural heritage/open space system
policy framework to determine if # reflects the directions in the initial policy framework.

In accordance W|th the Terms of Reference of the Planning Authorities Interagency Review (IAR)
aitached is the Phase | Heport which is to serve as input fo the Subwatershed Study.

The report outlines the process followed by the IAR, including the Guiding Prinmp[es which formed
the basis for the Review. It also sets out the general approach to the proposed natural
heritage/open space system and the related policy framework approach. - '

It should be noted that although the Tesms of Reference for the IAR indicated that the purpose of
the Review was “to develop options for a common policy framework”, only one policy direction is
presented. This reflects the fact that a consensus was reached on the proposed pollcy framework
approach.

~ That pohcy framework approach recommends the establishment of “core areas” in which
development would be prohibited with certain exceptions. in addition to “core” areas, linkages are .
also identified, although the ultimate size, location and width of the linkages will be dependentona -
number of factors and the Subwatershed Study and Secondary Plan(s) should provide detailed
direction with respect to the linkages. Finally, the policy framework provides direction with respect
to natural features outside the “core” - areas, with respect io buffers and with respect fo-
transportatlon and utility corridors.

The policy -framework approach represents a consensus of opinion between the Province, the
‘Region and the Town and we are pleased to submit it for consideration as part- of the
Subwatershed Study:

Ministry of Municipal Affairs and Housing 'Regionaf Mun-icipality of Halton Town of O.akvilie
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1. INTRODUCTION

1.1 PURPOSE

‘The purpose of the Planning Authorities Interagency Review (IAR) is to allow the Province,
represented by the Ministry of Municipal Affairs and Housing (MMAH), the Region of Halton, and
the Town of Oakville to work collectively at a technicat level “to develop options for a common
policy framework with respect o the polential elements of the natural heritage/open space system
which would be suitable for the urban context of North Oakville, and reflect provincial smart growth
principles for input to the Subwatershed Study, which in tum will all be input to the Secondary
Plan.” This report outlines the results of the IAR.

1.2 NATURAL HERITAGE AND WATER RESOURCES

The 1AR process focused on the ldentlflcatlon of a sustainable natural heritage system, with an
emphasis on natural features such as wetlands, woodlands, ANSP'S/ESA’s and wildiife habitat. The
1AR process also recognized that water resources are an important part of the natural environment
and took them into account in the review where they formed part of the natural heritage/open.
space system, particularly rivers, streams and associated valiey systems. However, they were not
the focal point of the IAR as it was recognized that they would be dealt with primarily through the
Subwatershed Study for North Oakville, In particular, the Subwatershed Study will identify features
requiring protection for hydrological reasons and will address issues such as water balance, stream
density and stormwater best management practices. It is recognized though that watercourse
features not specifically identified as part of the natural herltagelopen space system will further
- enhance the connectnvuty of the system .

1.3 REVIEW AREA

Tlﬁe'area which is the subject of the IAR is knowh_ as ‘North Oakvillle".' It is bounded by:

j] North . Highway 407

i) East- Ninth Line |

- jily  South Regional Road 5 (Dundas Street)
iv) West. Tremaine Road.

1.4 REPORT QUTLINE

- The report reflects the three areas explored by the |AR and is.comprised of the foilowmg sections:
i) Section 2 Guiding Principles

if) Section 3 Natural Heritage Features Review

iify Section 4 Policy Framework Approach.
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2. GUIDING PRINCIPLES

2.1 INTRODUCTION -

This section outlines the background o the IAR and the Guiding Pnncrples on wh|ch the Review
was based. . _

2.2 BACKGROUND

The Town of Qakville has placed a priority on the development of a linked natural heritage/open
space system for North Oakville. This priority is reflected in the policies of Official Plan Amendent -
No. 198, which brings North Oakville into the.urban area. 't is also reflected in the fact that the-
North Oakville Natural Heritage Inventory and Analysis Study was the first background study
initiated by the Town with respect to North Oakville. Further the Town is in the process of preparing
the Subwatershed Study for North Oakville, a study that, together with the Secondary Plans for this -
area, is mtended io estabhsh the linked natural heritage/open space system, ,

While the Town has the responsibility for developing the linked natural heritagelopen space
system, it has always been recognized that the Ministry of Municipal Affairs and Housing, and the
Region of Halton, as planning authorities, with input from the Ministry of Natural Resources and
Conservation Halton, alse have important roles in-the determination of the components of the
system and the related policy framework. .

The need to provide a forum for direct input from these agencies prior to finalization of a linked |
system was initially identified in 2002 with respect to the Trafalgar Moralne On Apnl 22, 2002
Council adopted a resolution, which states that:

“That the Town support and continue to explore the potential for an interagenby assessment of the
Trafaigar Moraine, in conjunction with the Province of Ontario, Region of Halton and Conservation:
- Halton.” .

* The interagency feview was also referenced in the preamble to the motion adoptmg Oﬁlmal Plan
Amendment No. 198 on May 29, 2002.

Since those actions of Council, the Province carried out additional field research in North Oakviile
which was completed in the spring of 2003. 1t was determined therefore, that the best timing for
the start qf the interagency review would be near the end of the data collection period. '
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2.3 TERMS OF REFERENCE

- The Terms of Reference for the Planning Authorities Interagency Review were developed and
agreed upon by the Province, the Region and the Town. They are attached to this report as
. Appendix A. ‘Among other matters, the Terms of Reference outline the purpose of the review, the

review process, the schedule of the review and the role of the members who are the Province, the
Region and the Town. \

© The Temns 'of Reference establish the IAR process as a component of Phase H of the
Subwatershed Study. In tum the Subwatershed Study and Interagency Review will serve as input
to the Secondary Plan for East of Sixteen Mile Creek, The work program for the Secondary Plan
for West of Sixteen Mile Creek will also provide for input related to the Interagency Review at an
appropriate point in that Study. Once a preliminary Secondary Plan(s) is completed which reflects
the Subwatershed Study work to that date, the AR will conduct an assessment of the preliminary
Secondary Plan natural heritage/open space system policy framework to determine if it reflects the

~ directions in the initial policy recommended in this report and all other finat approved policy, within |

the North Oakvrlte urban context

2.4 GUIDING PRINCIPLES

The initial step in the AR process'was the development of a set of “Guiding Principles” to form a
basis for the review. These are outlined below and should- be considered in the preparation of the
Secondary Plan(s):

1. - To des:gn a natural hentageIOpen space system (the system”) that reflects North-
Qakville’s urban context as envisioned in Regional Plan Amendment No. 8 and OPA 198.

2. Tousea systems approach to arrive at a viable, functioning system that includes ali key
* natural features within an urban context.

3. To recognrze that form and function will vary throughout the system and activities wﬂl vary
- accordingly. . .

4. Totakeinto accountenvironmental, social and economic values in developing the system.

5. To create Town policies through this process that will recognize the existing 'provmcial
policy framework, but will also be reflective of the agreed upon principles of the
Interagency Review.

6. In developing the system consideration needs to be given to the ability of the Town o
lmplernent the system.”
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3. NATURAL HERITAGE FEATURES REVIEW

3.1 INTRODUCTION

“This section reviews the key steps in the creation of the proposed natural heritage management
strategy, which forms the basis for the development of the IAR policy framework approach outlined
in Section 4. These steps included a review of the regional context and the development of the
natural features inventory for North Oakville.

3.2 REGIONAL CONTEXT

The natural heritage/open space system for North Oakville cannot be developed in isolation. It

must recognize the regional context. The regional greenlands system is |!lustrated in Map 1. Some-

of the key features identified include:

i) the Niagara Escarpment, ' ' :

if) the north-south linkages along the stream corndors through Oakville, which extend from -
Lake Ontario through North Oakville, and in the case of Sixteen Mile Creek and Bronte

~ Creek, connect to the Niagara Escarpment and,
i) the east-west linkage north of the 407 along the East Sixteen Mile Creek;.

3.3 NATURAL FEATURES INVENTORY

As a basis for the development of the natural feature inventory for North Oakville, a series of
technical meetings were held to review all the available data related to vegetation, fauna, species.
movement, watercourses, and Areas of Natural and Scientific interest/Environmentally. Sensitive
Areas (ANSI's/ESA’s). These sessions utilized the data provided by the Province, the Region,
Conservation Halton and the Town through its subwatershed study, as well as submissions
received from the public and landowners prior to June 30, 2003. The resulting inventory is
illustrated on Map 2 and the sources on which it is based are found in Appendix B. Map 2 reflects
the ava||able data, without any analysis. It incorporates the following features:

i) wetlands;
i) woodlands; .

i) hedgerows .

iv} ANSI's and potential candidate ANSI's;

v) - cultural thickets, meadows and savannahs;and,
vi) rivers, streams and associated valleys
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3.4 NATURAL HERITAGE _MANAGEMENT STRATEGY

34.1 General Approach

The key conclusion about the natural environment of the Study Area, which was reached
based on the inventory, is-that its significance rests on its biological dlversny, the inter- -
relationships of its flora and fauna and its significant natural features. In the context of the

IAR Guiding Principles, therefore, a management strategy was developed, the objective of =

~ which was to ensure a connected natural heritage/open space system which wili maintain
the key natural heritage features to protect the diversity and function of the natural
environment of the area ensuring its susta:nabtllty as North Oakville deveiops for urban'
uses. . , |

The critical concem in a situation where urban development is proposed is the
encroachment effects of such development on natural features. Urban encroachment

effects can extend well into natural features resulting in the loss of species and functions

that the natural heritage/open space system was designed to protect and preserve, and-
where apprcpnate enhance.

To mitigate such effects and ensure the establishment of a viable, functioning sustainable
system, rather than protecting individual features, the Interagency Review focused on the -
determination of key features which should be protected, together with related lands which
are required to protect the function of those features and provide for the long term

~ . sustainability of a connected natural heritage/open space system within the urban context.
Together, these form “core” natural areas, which when linked together, create the basis for -

~a proposed natural heritage/open space system for North Qakville. The proposed system

is illustrated conceptually on Map 3. ,

The recommended approach is systems based and is comprised of “core” natural areas

" connected by a system of linkages, which together are to form the framework for a :
sustainable natural heritage/open space system. The system will be subject to refinement
through the Subwatershed Study and Secondary Plan processes, including a review of ~
land uses adjacent to the core areas which will further support their function. '

3.4.2 Core Area Criteria
~The criteria used to establish the “core” areas more specifically are:

) Dwersnty - Areas with diverse habitats and/or supporting a rich assemblage of
species;

i)y =~ Size - Sufficient size to protect interior habltat

iy =~ Contiguous — Designed to create contiguous units;

iv)  Connectivity — The unit can be linked with other units;

V) Significance — Areas supporting significant species or habitats;. -
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vi} Representativeness — Areas which include appropriate representational features
associated with a life or earth science ANSi designation or a candidate life or earth
“science ANSI de3|gnatlon including the Trafalgar Morame candidate earth science
ANSI; and,

vii) Overall watershed functionality including hydrologac processes which protect the
flow regime of the receiving streams.

343 Linkages

In addition, to “core” areas, linkages were also identified. These follow natural features
-whenever possible, particularly stream corridors. The ultimate size, location and width of
the linkages will be dependent on a number of factors. While no minimum width is
identified for linkages, they must be of sufficient size and character to ensure the
functionality and sustainability of the natural heritage/open space system.. Narrow linkages
are not acceptable for the scale of the natural hentagelopen space system being proposed
for North Oakville. '

344 Trafalgar Moraine |

With respect to the hydrological significance of the Trafalgar Moraine, the major
hydrological characteristic of this landform is that it is part of a headwater area. As a result,
the IAR developed the natural heritage/open space system recognizing that the watershed
characteristics associated with the landform provided by the Moraine will be protected'
through directions in the Subwatershed Study which will reqwre

i)  the protection of various hydrologically sugnrflcant wetlands;
if) the protection of significant rivers, streams and associated valleys; and,
i) the protection of the hydrological function of other receiving streams.

Further, with respect to the recharge/discharge function, the amount of recharge is
-generally low given the “tight” soils of this till moraine and generally dispersed across the

* landscape. Where there is some localized potential for either concentrated recharge or
discharge it will be protected in the core areas.

The AR, based on thrs above understandlng of the hydrological function of the Moraine
and the measures set out to address that function, determined that it was not necessary to
delineate the Moraine in its entirety. In keeping with the core area criteria, areas of the
Moraine which represent key landform features associated with the candidate earth
science Trafalgar Moraine ANSI would be protected in the core area designations. These
designations also protect candidate fife science ANSI’s.
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345 Features Outside Core Areas

Through the Subwatershed Study certain additional woodlots and ‘wetlands will be
identified for protection for hydrological reasons. The protection of these features will also
have ecologlcal beneflts o

Woodlots -and wet[ands not mcluded in “core” areas, other than those which will be
required to be protected for hydrological reasons, would be protected through the
development process where feasible given the planned devetopment (e.g. incorporation
into a park, school or stormwater pond site) and would perform minor enwronmental (e.g.
seasonal value for migration)and aesthetic funct:ons
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4. POLICY FRAMEWORK APPFIOACH

4.1 INTRODUCTION

This section reviews: the existing provincial and regional policy approach to the natural
environment, as well as the policies of the Town’s Official Plan. It then discusses a proposed
policy framework approach to implement the Natural Feature Implementation Strategy outlined in

Section 3. This policy framework approach has regard for the Prov:ncnal Policy Statement and

| : generally conforms with the Heglonal Official Plan

421

' 4.2 EXISTING POLICY FRAMEWORK

'Provincial Policy Statement

Section 3 of the Planning Act requires that, in exercising any authority that affects planning
matters, planning authorities “shall have regard to” policy statements issued under the Act.

* Relevant sections of the Provincial Policy Statement include Section 1.1. 1a) which directs

that urban areas are to be the focus of growth. However, recognizing this context, Section

2.3, Natural Heritage, identifies specific natural heritage features and areas (e.g. significant

wetlands, significant areas of natural and scientific interest) and provides direction as to
whether development and site alteration is permitted and the conditions which must be met

if development and site alteration are to be permitted.

* Development and site alteration are prohibited in significant wetlands and significant
portions of the habitat of endangered and threatened species. In other features and areas, -

including significant woodlands and significant areas of natural and scientific interest,
development and site alteration may be permitted if it has been demonstrated that there
will be no negative impacts on the natural features or the ecologlcal functions for which the
area is identified.

It should also be noted that Section 2.3.3 states:

" “The diversity of natural features in an area, and the natural connections between them
- should be maintained and improved where possible g

With respect to water quality and quantlty it should also be noted that the Provincial Pollcy
Statement states in Sectton 2.4

AR Phase | Final Report - September 3, 2003 10




422

423

~ “The quality and quantity of ground water and surface water and the function of sensitive - |
ground water recharge/dlscharge areas, aquifers and headwaters' will be protected or - .

enhanced "
Region of Halton Official Plan

The Regional Pian is based on a Regional Structure, WhICh is categorized into three--‘

functional systems (Part Il, Section F2), The Urban System, The Rural System and The =~
Greenlands System. The Greenlands System consists of the designations of Escarpment
Natural Area, Greenlands A, Greenlands B and Regional Waterfront Parks. Policies are

 also provided with respect to the protection of Enwronmentaily Sens;trve Areas

The policies for the Greenlands System are found in Part Ili, Section D. The goal of the

Greeniands System (Section Db} is:.

“to maintain as a permanent landform an interconnected system of natural areas and open
space that will preserve areas of significant ecological value while providing, where -

appropriate, some opportunrtres for recreatlon

The Regional Plan desrgnates on Map 1 lands in North Oakvrlle a|ong Sixteen Mile Creek
and Joshua's Creek as Greenlands AandB. : .

The Hegional Plan also directs in Part IV, Sectron A4b4 that trees should be recognlzed .
and protected as a renewable natural resource and, specrfically provides: '

“Adb4(e) Discourage development proposals from locating within Woodiots and Forests

Adb4{f) Require that all deveiopment proposals, to the maximum degree possrbte,
preserve existing trees and plant additional trees in accordance ‘with good forestry-
management practice '

A4b4(g) Ftequrre all development proposals to submit, at the time of mrtrat applrcatron an
inventory of trees on site and at subsequent stages of the application, a free savmg and
planting plan.”

The Five Year Review of the Regional Official Plan which is currently underway is intended
{o add Significant Woodlands to the Greenland system as Greenlands B. Regional
Council has provided direction regarding Offficial Plan changes, however, a proposed
amendment has not yet been prepared. i

Town of Oakville Official Plan

The Town’s Official Plan includes detailed goals and objectives with respect to the natural :
environment in Part B Section 8, Greenlands and Section 9, Environmental Management '
In particular, the first goal directs that a greenlands system be created:
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' -'.‘To create a greenlands system of parkland, open épaces and natural areas which

preserves the integrity of the natural environment, enhances. urban form, improves the -

-quality of life and provides for the drversrty of recreational opportunrtres while mlnlmrzmg
' __the disruption of natural features.”

Thrs direction is reinforced in Part D, Section 4, Greenlands which states:

“The plan envisages an ihtegrated Greenlands systermn which provides a confinuous
" linkage between parks, open spaces, natural areas and the waterfront.”

This direction is implemented through Section 432 e) vhich establishes that

subwatershed plans shall be the primary mechanism for identifying areas and systems of
environmental or natural features prior to urban development. The policies then go on to
establish direction with respect to the use -of the Natural Area designation and the

individual natural features. The policies provide for Natural Areas where no development
‘may be permitted, as well as Natural Areas where development may be permitted, which

are also identified as Natural Areas, but with the additional caveat “Requiring Further

- Study”. Natural areas include valleylands, riverine flood plains, wetlands, areas of natural

and scientific interest, environmentally sensitive areas, woodlands, natural corridors and
wildlife habitat. They are individually identified on Schedules “F1” and “F2" and specrfrc‘

~ policies are provided for each type of feature in Part D, Section 4.3.2.

4.3 PROPOSED POLICY FRAMEWORK APPROACH

4.3.1

432

Gehe_ral

‘The Terms of Reference for the |AR indicated that the purpose of the Review was “o
develop options for a common policy framework™. However, while options were
considered, a consensus was reached on the following proposed policy framework
approach Therefore, only one direction is presented.

| The proposed policy framework approach would build on the current policies of the Town

of Oakville Official Plan. However, the policies - would also reflect the specific -
circumstances of North Oakville. The. policy framework provides direction with respect to
“core” areas and linkages, as well as features outsrde the-natural heritage/open space
system.

‘Core Areas

.~ The “core” areas, including ar'-ry required buffers around the natural features, would be

designated “Natural Area” in the appropriate Secondary Plan. Development would be
prohibited in these areas, with the exception of specified transportation and/or utility
corridors, which would generally be located outside the core areas and natural features.

{See proposed policy direction below). The location of trails could also be considered,

although they would generally be located outside the natural features.
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434

435

4.3.6

- 437

‘Linkages

in addition, o “core” areas, linkages were also identified. As noted previously, the ultimate |

size, location and width of the linkages will be dependent on a number of factors. The.
Subwatershed Study and Secondary Plan should provide detailed direction with respect to
each linkage, recognizing that they must be of sufficient size and character to ensure the

‘ fun_ctiona!ity of the natural heritage/open space system. Trails may also be located in these
“areas. In addition, through the Subwatershed Study and the Secondary Plan, there will be

a further detailed examination of the potential to provide for additional linkages.

Natural Features

Features, other than the “core” areas and features required to be protected for hydrological

reasons, would be designated in a new designation “Natural Features”. This designation

. would direct that the features should be maintained and integrated with the proposed

development whenever possible. Each feature would be the subject of an assessment at'
the subdivision stage, which would determine if it is feasible to integrate it as part of the
development from an environmental and land use perspective.

Hydrological Features |

Additional policies will be developed for watercourses and ofher features to be protected

~for hydrological reasons, recognizing that the protection of these features will also have
“ecological benefits. These policies will be based on detailed direction, which will be

provided by the Subwatershed Study. However, in accordance with Provincial, Regional
and Town policy, development would be prohlblted in any identified floodplains and areas

_thh erosion hazards.

Buffers

Guidelines for buffers should be established through the subwatershed study and policy

-included in the secondary plan(s). Buffers will permit no development and shall be

regarded as part of the natural feature. -

Transportation and Utility Corridors

North Qakville is to be developed as a “transit ffiendly” community. Transit systems

operate most effectively and efficiently with a grid system of roads. As a consequence, it

may be necessary to allow additional transportation andfor utility comridors to cross the

“core” areas provided the need for the project has been demonstrated and there is no .
reasonable altemative to avoid a core area. Such corridors may be considered through the
Secondary Plan process subject to the following criteria:
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i) the number of comidors shall be kept o the minimum and shall be required as
transit routes or utility corridors;

ii) corridors shall be located outside of natural features and where the core area ls'
narrowest and along the edges of cores wherever poss:ble in order to minimize

- fragmentation; .

ib)- the width of the corridor shall be kept to a minimum; and,

iv) ‘the exact location of the corridor shall be only be determined after the preparatlon
of an Environmental Impact Statement, or an Environmental Assessment where
required.

It will also be necessary to allow transportation andfor utility corridors to cross linkages.
- The crossings of linkages may be considered through the Secondary Plan process subject
to criteria i}, ifi). and iv) above. In addition, the implications of the potential transitway along
Highway 407 will be consndered through the Subwatershed and Secondary Plan
processes. -
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NORTH OAKVILLE
PLANNING AUTHORITIES INTERAGENCY REVIEW

PHASE Il REPORT

April 13, 2006



Background

The Planning Authorities Interagency Review (IAR) process allows an opportunity for the
Ministry of -Municipal Affairs and Housing (MMAH), the Region of Halton, and the Town of
Oakville, with technical assistance from the Ministry of Natural Resources and Congervation
Halton, to reach a common position on a natural heritage and open space system suitable
within the urban context of North Ozkville,

The IAR process had two phases:

1. Phase I was ™o develop options for a common policy framework with respect to the
potential elements of the natural heritage/open space system which would be suitable
for the urban context of North Oakville, and reflect provincial smart growth principles for
input to the Subwatershed Study, which in turn will all be input to the Secondary Plan. *
(ZAR Terms of Reference, March 5, 2005)

2. Phase IT was to “include an assessment of the preliminary [draft] Secondary Plan natural
heritage and open space system policy framework [and mapping] to determine i it
reflects the directions in the initial policy framewaork options and all other final approved
policy, within the north Oakville urban context”. (4R Terms of Reference, March 5,
2005)

Phase I culminated in a report dated September 3, 2003, which has since been used in the
North Oakville secondary planning process.

Purpose

The purpose of this report is to provide a review of the proposed natural heritage system for
the North Oakville planning area, and mapping and policy framework for the draft North
Oakville East Secondary Plan, dated April 12, 2006, In context of the ongoing planning program
for the North Oakville planning area.

- Basis
Town staff has prepared:

= Figure NOW 3 & NOE 3 Natural Heritage Component of the Natural Heritage and
Open Space System including Other Hydrological Features for the North Oakville
planring area, dated April 12, 2006 (Figure NOW 3 & NOE3), which illustrates the
general canfiguration of the natural heritage system. This map is attached as
Appendix A to this report.

= A revised draft North Oakville East (NOE) Secondary Plan, dated April 12, 20086, for
those lands east of Sixteen Mile Creek, which includes policies addressing the natural
heritage system and mapping that reflects the configuration of the appropriate
portion of the natural heritage system identified in Appendix A.

Town staff has advised the IAR members that the secondary plan to be prepared for the lands
waest of Sixteen Mile Creek (i.e. NOW — North Oakville West) will contain 2 similar natural
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heritage policy framework as has been developed for the draft NOE Secondary Plan, dated April
1f2, 2006, and will generally reflect the natural heritage system layout identified in Appendix A
of this report.

Comments

The IAR has reviewed the two products nated in the foregoing in the context of the six guiding
principles developed through the Phase I process. The result of this review is outlined in the

following table.
Guiding Principles Analysis
1. To design a natural heritagefopen » Figure NOW 3 and NOE 3 for the North Qakville

space system (the “system”) that
reflects North QOakville’s urban
context as envisioned in Regional

Plan Amendment No. 8 and OPA 198.

planning area provides a linked natural heritage
system within an urban context.

The draft policies and mapping for NOE allow
appropriately limited road and utility crossings.
The draft policies for NOE allow appropriately
limited uses within the natural heritage system.

To use a systems approach to arrive
at a viable, functioning system that
includes all key natural features
within an urban context,

A systems approach was used to develop the
natural heritage system, which includes the
protection of core preserve and linkage preserve
areas.

All key natural features have been incorporated
into the natural heritage system. Other features,
which due to their location, size, limited
functionality, etc. have not been included in the
natural heritage system, as it is recognized that
they will likely not be sustainable in an urban
context,

3. To recognize that form and function |e Figure NOW 3 and NOE 3 for the North Oakville
wilt vary throughout the system, and planning area generally recognizes the varying
activities will vary accordingly. form and function of the core preserve and

linkage preserve areas.

e The draft policies for NOE appropriately
recognize the varying form and function of the
core preserve and linkage preserve areas.

« The draft policies for NOE appropriately
recognize and limit activities and uses within the
natural heritage system.

4, To take into account environmental, |« All values appear to have been appropriately
social and economic values in considered.
developing the system.

5. To create Town policies through this { « Regard has been given to Section 2 of the 1997

process that will recognize the
axisting provincial policy

framework but will also be reflective
of the agreed upon principles of the
Interagency Review.

Provincial Policy Statement in drafting the NOE
policies.

The draft NOE policies appropriately reflect the
direction of the IAR to provide for a natural

IAR Phase H Report April 13, 2006
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Guiding Principles

Analysis

I'6. In developing the system,

consideration needs to be given to
the ability of the Town to
implement the system

» The draft NOE policies appropriately recognize
that the natural heritage system lands need not
to be purchased by any public agencies or that
they are free or open to the puhlic,

+ The draft NOE polides appropriately recognize
that opportunities for enhanced management
could be increased through public securement of
the lands, for which muitiple options can be
explored

Conclusion

Based on the foregoing, the TAR members have concluded that the proposed natural heritage
system generally shown on Figure NOW 3 and NQE 3 for the North Oakville planning area and
the mapping and policy framework for the draft NOE Secondary Plan, dated April 12, 2006,
appropriately reflect the directions and guiding principles resulting from the Phase I exercise.

-

P
e
s
&

This conclusion has been reached on the review of the documents referenced in this report. i

Bruce Singbuysh, MCIP, RPP 2ne Clohecy, M RPP Peter Cheatiey, MCIP, RPP
Manager, Planning Projects, Director, Planning and Director, Planning Services
Ministry of Municipal Affairs Transportation Services, Division
and Housing Regional Municipality of Town of Oakville

Halton

1AR Phase I Report April 13, 2008
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Appendix AA - Test Catchment Design Case

In order to test the feasibility of the recommended measures for hydrologic, hydrogeological and
water quality controls, a design example was set up for one of the catchments in the North
Oakville Creeks Subwatershed area. The WM-1 subcatchment, a 38.2ha headwater area south of
Burnhamthorpe Road in the West Morison Creek catchment, was chosen. The existing land use
includes a small proportion of residential/commercial with the remainder being undeveloped
woodlot and agriculture.

A. Hydrologic Criteria

A SWM pond was sized to handle the Regional storm to the two-year storm with outflow rates
equal to the predevelopment runoff for these storms. The active storage volume for the maximum
event (Regional Storm) required is 3.5ha-m. Assuming an average depth of 1.5 to 1.0m, then the
area needed for the pond is 2.3 to 3.5ha or 6 to 9% of the land area. This amount of land is not
excessive in comparison with other developing subwatersheds in southern Ontario. Pits or
topographic depressions in the area account for 770m® or 0.077ha-m and additional storage can
casily be accommodated in the pond sized above without changing the area required

Site Characteristics

The subcatchment characteristics are shown in Table AA1.

Table AA1

Subcatchment Characteristics
Land Use % of Total Area % Impervious
Light Employment 45 % 70 %
Transition 13 % 70 %
Character Area 14 % 60 %
Residential 19 % 60 %
Core 9% 0%
Total Area 38.22 ha

Sizing Criteria

The SWM pond maintains existing return period (2-year through Regional Storm) peak flow
rates. The pond stage storage curve (Table AA2) was determined using a hydrological model
(GAWSER) to route flows to the downstream end of the watershed. The pond release rates are
equal to the unit area flow rate multiplied by the drainage arca. Table AA3 shows the
calculations. We have not included a permanent pool for water quality. Streambank erosion has
not been considered in sizing the pond.



Stormwater Pond Size

Table AA2
Stormwater Pond Size - Pond Stage Storage Curve
Storm Return Period Outflow Rate m’/s Storage Volume ha-m
Regional 1.75 3.500
100-year 0.57 1.500
50-year 0.55 1.200
25-year 0.54 1.100
10-year 0.44 1.000
5-year 0.39 0.900
2-year 0.15 0.700

Comments

Assuming an average pond depth of 1m, the storage volume for the 100-year is approximately 4%
of the total subcatchment area but does not include items such as wetlands, access roads, and
sediment forebay. A more appropriate percentage would be approximately 5%. Assuming and
average pond depth of 1.5m, the pond area for the Regional Storm is approximately 6% with a
final value of approximately 7%.

Table AA3
Pond Release Rates
Total Drainage Area 38.2ha
Catchment: West Morrison Creek
Culvert: MW-D3
GAWSER Hyd No.2154
Release
Rate
Regional |0.044 m’/s/ha 1.68 m’/s
100 year [0.015 m’/s/ha  [0.57 m’/s
Pond Release Rates: |50 year  [0.014 m’/s/ha  |0.54 m’/s
25year  |0.012 m’/s/ha  [0.46 m’/s
10 year  |0.009 m’/s/ha 0.34 m’/s
5 year 0.007 m’/s/ha  [0.27 m’/s
2 year 0.004 m’/s/ha 0.15 m’/s

Pit Volumes

The pit volumes (Table AA4) have been estimated at approximately 0.057ha-m. The total is
easily included within the storage volume of the SWM pond.



Table AA4
Topographic Depressions - Volumes
Pit Area Average  Volume
Number ha Depth m’
m
19 0.011 1.0 110.0
20 0.003 1.0 30.0
21 0.002 1.0 20.0
22 0.002 1.0 20.0
23 0.010 1.0 100.0
24 0.002 1.0 20.0
25 0.001 1.0 10.0
26 0.004 1.0 40.0
27 0.001 1.0 10.0
28 0.016 1.0 160.0
29 0.005 1.0 50.0
Total 570.0m’
0.057ha-m
Ponds
21 0.036 1.0 360.0
20 0.041 1.0 410.0
Total 770.0m’
0.077ha-m

B. Erosion Control Criteria

Any requirement to add storage volume would apply to the more frequent events (2 to 10-year
return period) as flows might be restricted further. This would not affect the overall storage sized
for the more severe events (e.g., 100-year return and Regional storm) and could easily be
accommodated in the pond sized for these larger events.

Erosion threshold calculations were undertaken for the WM-1 test catchment in North Oakville to
determine permissible flows without causing excessive erosion. The method for erosion
threshold calculation was based in part on indicators of active processes (e.g., widening or
entrenchment) and channel substrate. Chow’s (1959) method for cohesive substrate was selected.
A single characteristic riffle cross-section was extracted from the MOC-4 detailed site for the
erosion threshold calculation (Table AAS). The critical depth at this site was calculated to be
0.12m. Based on these values, flow depth should not exceed this value post-development for
more time than it does now so as not to increase or decrease current erosion rates. The size of
the SWM ponds should be designed in consequence of this flow depth. The ponds should be of
sufficient size so that the critical flow depth of 0.12m is not exceeded more frequently than it was
during pre-development.



Table AAS
Erosion threshold calculations for Site MOC-4

Test Catchment Erosion Thresholds
PARAMETER MOC-4
Average Bankfull Width (m) 3.14
Average Bankfull Depth (m) 0.26
Bankfull Gradient (%) 0.60
Bed Material Dsq (m) 0.0000052
Bed Material Dg4 (m) 0.0053
Manning’s n at Bankfull 0.033
Average Bankfull Velocity (ms™) 0.96
Average Bankfull Discharge (m’s™) 0.78
Flow competence (ms”) @ Ds, 0.018
Flow competence (ms"') @ Ds 0.43
Tractive Force at Bankfull (Nm™~) 15.30
Critical Shear (Nm?) 7.207
Stream Power per Unit Width (Wm?) 14.63
Critical Depth (m) 0.12
Method Chow

(1959)

C. Hydrogeological Criteria - Due to the heavy soils (Halton/Wildfield Till) infiltration into
deep soils is very slow. Infiltration targets are very difficult to achieve. As a result for this test
catchment, additional infiltration to deep aquifers is assumed to be not practical. Note however
that some additional water loss may be achieved by surface infiltration to top soils, although this
would have limited to no effect on base flow maintenance and deep aquifer recharging.

An estimate of the infiltration volumes needed to “maintain” existing infiltration volumes for the
example catchment was made. The results are based on an estimated infiltration rate of 40mm/yr
under existing conditions.

Given the the land uses projected and the imperviousness estimates provided, an estimated
60mm/yr of additional infiltration over the remaining “unpaved” portion of the area would satisfy
the objective of maintaining infiltration at predevelopment conditions. Thus the total infiltration
needed for these unpaved areas is estimated at 100mm/yr. This is difficult to achieve considering
the soil conditions.

Calculations follow:

Assumptions and Inputs
e WM-1 Area =38.22 Ha
e Estimated Natural Infiltration = 40 mm/yr (from Analysis Report
e Land use and Imperviousness estimates for each Land use type provided in Table AA6
¢ Estimated potential infiltration for Halton/Wildfield Till = 100 mm/yr
¢ Estimated potential infiltration for fine to medium sand = 200 mm/yr



Table AA6
Calculation of Infiltration Post Development

Land Use % of Total| Area % Impervious|Infiltration
Area Impervious| Area Volume
ha ha ha m’/ yr
Light Employment 45 1720 |70 12.04 2063.9
Transition 13 4.97 70 3.48 596.2
Character Area 14 5.35 60 3.21 856.1
Residential 19 7.26 60 4.36 1161.9
Core 9 3.44 0 0.00 1375.9
Totals 38.22 23.08 6054.0
Percent total impervious area 60.4

Calculation of amount to infiltrate for post development to meet predevelopment levels
Predevelopment Infiltration - post development infiltration =

15288 - 6054=9234.0 m’/yr
Calculation of amount in mm over remaining pervious area

Equivalent to an additional 60mm/yr over the remaining 15.4ha of “pervious” area

/Area need to infiltrate 9234m’/yr through Halton Till = 9234m’/yr
0.1 m/yr
=92340m’
=9.2ha

Calculation of area need to infiltrate 9200m’/yr through fine to medium sand
(such as a sand filter)

9234m’/yr = 46170m’
0.2 m/yr
=4.6ha

= 12% of the catchment area

Therefore, additional measures, other than an infiltration gallery, are needed in order to match
pre-development infiltration.

D. Water Quality Criteria

Targets

The steps described in Appendix D - Step-by-Step Procedure for Calculation Stormwater
Quality Targets and Evaluating the Efficiency of Control Measures were followed in this
analysis.

Step-by-Step Procedure

1. Establish phosphorus target for the area beings developed.



Step 1. Calculate runoff volume for the undeveloped area.
Step 2. Calculate total phosphorus target based on the predevelopment load (Table AA7).

Table AA7
Predevelopment Land use
Existing Land Use % of Area runoff Runoff Conc TP TP
Total coef Volume mg/L Load
Area -1000 Kg/yr
m3
Residential/Commercial 13% 4.9686 0.460 17.94 0.36 6.46
Woodlot 9% 3.4398 0.150 4.05 0.2 0.81
Agriculture 78% 29.8116 | 0.295 69.09 0.2 13.82
Total 100% | 38.22 91.09 21.09

Therefore the predevelopment load is 21.09Kg/year of TP. This value is the target.

Step 3. Calculate post development runoff volume and TP load (Table AAS).

Table AA8

Calculation of Loading Target

Oakville North Pollutant Loading Model

Test Catchment WM 1

Uncontrolled
Loadings
Land Use Area Runoff Runoff | TSS | TSS Load TP Total
-ha | coefficient | Volume | EMC | - tonnes EMC- | Phosphorus
-1000 | mg/L mg/L Load -
m3 Kg/yr
Light Employment 17.20 | 0.755 102 70 7.14 0.3 30.58
Transition 497 |10.740 29 70 2.02 0.3 8.66
Character Area 5.35 10.670 28 70 1.97 0.3 8.44
Residential 7.26 | 0.690 39 91 3.58 0.36 14.16
Core 344 ]0.150 4 70 0.28 0.2 0.81
Total 38.22 202 62.65
Target | 21.09
Reduction in load to achieve target | 41.56

2. Account for infiltration measures at source and in conveyance system (Step 4).

No deep aquifer infiltration measures are anticipated based on the hydrogeological analysis above

(other than infiltration incidental to the surface retention measures described in Step 5).

3. Account for surface retention measures that reduce overall flow and TP load reduction (Step

5).




Table AA9

Runoff Coefficient for Developed Area WM-1
Land Use % of | Area % Impervious Imp. Pervious | Pervious | Combined
Total Impervious Area Area area - Area Runoff
Area Runoff ha Runoff Coefficient
coeff. Coeff
ha ha ha
Light
Employment | > | 1720170 12.04 0.95 5.16 0.3 0.755
Transition 13 4.97 70 3.48 0.95 1.49 0.25 0.740
Character
Area 1413535 |60 321 0.95 2.14 0.25 0.670
Residential 19 7.26 60 4.36 0.95 2.90 0.3 0.690
Core 9 3.44 0 0.00 0.95 3.44 0.15 0.150
Totals 38.22 23.08 15.14
Percent of
total area 60.4
impervious

Note that for this calculation in AA9, there is a runoff coefficient for pervious as well as
impervious areas. This is based on the assumption that on an annual basis, runoff occurs even
from grassed areas.

To indicate the effect of rooftop drainage diverted to grassed areas, a calculation of an adjusted
runoff coefficient is made in Table AA10.

Table AA10
Runoff Coefficient Adjustments for Impervious Areas Draining to Pervious Areas
Land Use Rooftop % of Adjust- | Adju- | Adjusted | Modified | Run- Volume
area % of Rootops | mentto | sted Pervious | Combined | o-ff | reduction
Impervious | drain to Imp Imp area Runoff Volu 1000 m*
Area Pervious Area area Coefficient | me -
% 1000
Reducti m’
on
Light
Employment 50 20 10 10.84 | 6.36 0.71 96 6.14
Transition 50 20 10 3.13 1.84 0.69 27 1.91
Character Area | 50 20 10 2.89 2.46 0.63 26 1.76
Residential 50 25 12.5 3.81 3.45 0.64 37 2.78
Core 0 0 0 0.00 3.44 0.15 4 0.00
total> 190 12.60
runoff reduction % of
uncontrolled 6.23
runoff reduction in mm units 32.96




The effective impervious area is reduced to 20.67ha while the pervious area is increased to
17.55ha. Note that while this is a 14.4% reduction in impervious area, the percent runoff
reduction is only 6.23%. This is because a portion of the roof runoff directed to pervious surfaces
still runs off on an annual basis. The adjustments to the runoff coefficients accounts for this
phenomenon.

The flow reduction is accompanied by an equivalent load reduction of TP of 3.95kg/year which is
9.5% of the target reduction of 41.56 kg/year

4. Account for end-of-pipe SWM ponds to meet total suspended solids targets (sized for the
reduced runoff) for the watershed, and account for the TP load reduced as well (Step 6)

With the measures in place, the performance of the end-of-pipe SWM pond is calculated. Results
are shown in Table AA11. Note that it is assumed that the Core Area does not drain to the SWM
pond. Two calculations were made, once with the SWM pond as a stand alone measure and also
as part of a treatment train, with the infiltration/retention measure (rooftop downspouts draining
to grass) preceding the SWM pond. Note that the second case results in reduced performance of
the pond, since some of the load to it has already been removed.



Table AA11
Performance of End-of-Pipe Control for WM 1

. Performance as stand-
Performance if alone unit
Preceded by
Infiltration/retention
controls
TSS End | TP End of
of  Pipe | Pipe Area TSS Load | TP Load | TSS Load | TP Load
Efficiency | Efficiency | Applied | Reduction | Reduction | Reduction | Reduction
% % -% - Tonnes Kg - Tonnes - Tonnes
Light
Employment 80 65 100 5.36 18.68 5.71 19.88
Transition 80 65 100 1.51 5.26 1.62 5.63
Character Area 80 65 100 1.48 5.14 1.58 5.49
Residential 80 65 100 2.66 8.55 2.86 9.20
Core 80 65 0 0.00 0.00 0.00 0.00
Total 11.01 37.63 11.76 40.197

The stand alone performance of the SWM pond is shown first in Table AA12.

Table AA12
Performance of Control Measures for Total
Phosphorus
Control Measures Load % of
Reduction target
Kg/yr reduction
achieved
Level 1 ponds stand alone 40.20 96.71

The combined performance of the measures compared to the target is given below in Table
AA13.

Table AA13
Performance of Control Measures for Total
Phosphorus
Control Measures Load % of
Reduction target
Kg/yr reduction
achieved
Infiltration/ retention 3.95 9.49
Level 1 ponds 37.63 90.54
Total 41.58 100.03

The pond sizing is based on the MOE Stormwater Management Planning and Design Manual
(MOE, 2003). The manual has a sizing table (Table 3.2) which identifies the required SWM pond
for different impervious percentages. Using this table, the effect of the infiltration/detention
measures can be calculated. The permanent pool can be 7% smaller in volume, with a saving in



construction cost (Table AA 14).

Table AA14
SWM Pond Sizing with and without consideration of
Infiltration/Retention Measure
Case 1 No Case 2
Infiltration/retention With
Infiltration/
retention

Drainage area 38.22 38.22
Case 1
Impervious area ha 23.08 20.67
Impervious % 60.39 54.08
Extended Detention m3 | 1528.8 1528.8
Permanent Pool m3 6213.68 5651.1
Total Pond volume m3 | 7742.48 7179.9
Assumed Depth of
perm pool -m 2 2.00
Perm Pool area m’ 3106.84 2825.55

It is assumed the extended detention volume is accounted for by the active storage in the
stormwater control pond sized for flood control purposes. The area required for the permanent
pool of up to 3107m? or 0.31ha can be accommodated in the 2.3ha area minimum sized pond for
flood control purposes.

5. If TP targets are not met with the combined measures, repeat the process with additional
control (Step 6 plus)

e Upgrade the end-of pipe pond to remove more TSS and TP.

o Add additional infiltration or surface retention measures.

o Add additional structural measures to remove TSS and TP, either in the conveyance system
or end-of-pipe.

This step is not necessary in this example.

The target of achieving no increase in loading of TP was achieved by a combination of roof
drainage to pervious areas and the provision of a SWM pond. It was assumed that 20 to 25% of
roof areas could be drained to grassed areas which reduces water volume and phosphorus
loadings to the SWM pond. The SWM pond is sized for an enhanced level of protection with an
annual removal efficiency of 80% for TSS and 65% for total phosphorus. The SWM wet pool
pond volume required is up to 6213m’, or 0.62ha-m. This volume is in addition to the active
storage volume required for flood and erosion protection and would be provided inside the same
land area (footprint). The SWM pond then would achieve several functions.



Oakville North Subwatersheds Study

List of Reports
Report No. Report Title Year Author

1.0 | Strategic Land Use Options Study Final Report Jun-00 Hemson Consulting

2.0 |North Oakville Natural Heritage Inventory and Analysis May '99, rev. Nov. '00|LGL

3.0 |Sixteen Mile Creek Watershed Plan Feb-96 Gore & Storrie and Ecoplans

4.0 |Compendum to Sixteen Mile Creek Watershed Plan

5.0 |Sixteen Mile Creek Watershed Plan Technical Report #1 Model Calibration Feb-95 Gore & Storrie

6.0 |Sixteen Mile Creek Watershed Plan Technical Report #2 - Evaluation of Potential Development Impacts Feb-95 Gore & Storrie

7.0 |Sixteen Mile Creek Watershed Plan Technical Report #3 - Regional Hydrogeology Feb-95 Gore & Storrie

8.0 |Sixteen Mile Creek Watershed Plan Technical Report #4 - Natural Environment Feb-95 Ecoplans

9.0 JFinal Report on Joshua's Creek Watershed Plan Study Volume 2: Technical Appendices May-92 Marshall Macklin Monaghan
10.0 JJoshua's Creek Sub-Basin 7B Subwatershed Impact Study Final Report Apr-00 Marshall Macklin Monaghan
11.0 |Subwatershed Impact Study Sub-Basin 8 Joshua's Creek Sep-92 Marshall Macklin Monaghan
12.0 |West Oak Trails - Subwatershed Impact Study for Taplow Creek, McCraney Creek and the East Branch of Fourteen Mile Creek May-95 Cosburn Patterson Wardman
13.0 |Glen Oak Creek Subwatershed Impact Management Study Dec-93 UMA Engineering
14.0 |Glen Oak Creek Subwatershed Impact Management Study - Appendices Dec-93 UMA Engineering
15.0 |Subwatershed Study East Morrison Creek Apr-95 Cosburn Patterson Wardman
16.0 JAddendum to Master Drainage Study - West Morrison Creek Mar-94 Marshall Macklin Monaghan
17.0 |Master Drainage Study - West Morrison Creek Mar-90 Marshall Macklin Monaghan
18.0 |Fourteen Mile Creek - McCraney Creek Watershed Planning Study + Appendices. Feb-92 Triton Engineering
19.0 JFourteen Mile Creek East Branch, Scoped Subwatershed Plan East of Regional Road 25. May-00 Philips Engineering
20.0 |Fourteen Mile Creek Main and West Branches Subwatershed Plan. Jun-00 Philips Engineering
21.0 |Highway 407 West Section, Freeman Interchange to Oakville Link with Highway 403: Fish and Habitat, 1999 Review of Existing Conditions. Sep-99 SNC Lavalin
22.0 |Joshua’s Creek Watershed Plan Study, Volumes 1 and 2. May-92 MMM & LGL
23.0 |Sale of the Oakville Land Assembly Environmental Study Report. 2000 Ecoplans
24.0 |Master Drainage Plan - Morrison and Wedgewood Creeks Aug-79 Procter and Redfern
25.0 |Stormwater Implementation Study (Osenego/Shannon Creeks) May-95 Cosburn Patterson Wardman
26.0 |Joshua's Creek Floodplain Mapping Study Jul-88 MM Dillon Limited
27.0 |Sixteen Mile Creek Master Drainage Plan (East Tributary) Jan-90 Rand Engineering Corporation
28.0 |Master Drainage Study - Johsua's Creek Upstream of Upper Middle Road Jul-89 Marshall Macklin Monaghan
29.0 |Environmental Impact Assessment - Oakville Waste Disposal Site, Regional Muncipality of Halton 1975 Hydrology Consultants Limited
30.0 |Regional Municipality of Halton - Oakville Landfill Site Hydrogeological Study 1980 MM Dillon and Gartner Lee
31.0 |Closed Oakville Fourth Line Landfille Site 1989/99 Biennial Monitoring Report Jun-00 Jagger Hims Limited
32.0 |Halton Region Official Plan Review - Technical Background Paper #6: Rationale and Methodolgy for Determining Significant Woodlands in the H April 2002 Gartner Lee Limited
33.0 |Halton Region Official Plan Review - Technical Background Paper #7: Environmentally Sensitive Area Update Study April 2002 Mirek Sharp & Region of Halton
34.0 |Halton Region Official Plan Review - Technical Background Paper #8: Update of Significant Wetlands in the Region of Halton June 2002 Region of Halton
35.0 |Halton Region Official Plan Review - Technical Background Paper #9: Update of Areas of Natural and Scientific Interest in the Region of Halton June 2002 Region of Halton
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TABLE B1
NORTH OAKVILLE SUBWATERSHED STUDY
STORAGE TABLE

Mar;iir:ent Ee e:;: Hydraulic Sections Storage (m3) Drainage Area| Cumulative Area (Z:g;f;,\/:k‘:::) Storage per Meter (m*/m) Storage/ Runoff Volume Storagel (l?:;;;gflr\;;l‘luorg)el Length % Flows (m3/s)
z
m REGIONAL | 25YR | 2YR Ha Ha m3 REGIONAL | 25YR | 2YR REGIONAL | 25YR | 2YR REGIONAL | 25YR | 2YR Regional 25 YR 2 YR
Joshua's Creek
JC-1 381.89 X-Sect 9.093-9.418 98140 3540 1310 8.1 920.1 2300285 256.9850 9.2697 | 3.4303 0.0427 0.0015 0.0006 0.1117 0.0040 0.0015 42.90 11.30 3.80
JC-2 819.41 X-Sect 9.418-10.253 74910 6470 2740 10.9 823.7 2059292 91.4194 7.8959 | 3.3439 0.0364 0.0031 0.0013 0.0444 0.0038 0.0016 39.48 10.40 3.50
JC-2 North 10.9 763.7 37.30 9.83 3.30
JC-3 538.92 X-Sect 10.253-10.636 10350 3580 1580 21.7 752.8 1882022 19.2051 6.6429 | 2.9318 0.0055 0.0019 0.0008 0.0102 0.0035 0.0016 36.91 9.72 3.27
JC4 198.50 X-Sect 10.636-10.866 5780 1450 530 2.9 495.9 1239652 29.1191 7.3050 | 2.6701 0.0047 0.0012 0.0004 0.0235 0.0059 0.0022 26.98 7.11 2.39
JC-5 399.00 X-Sect 10.866-11.173 5490 1840 760 11.5 301.7 754362 13.7594 4.6115 | 1.9048 0.0073 0.0024 0.0010 0.0182 0.0061 0.0025 18.59 4.90 1.65
JC-6 710.28 X-Sect 11.173-11.807 9730 3320 1460 17.3 290.2 725555 13.6988 4.6742 | 2.0555 0.0134 0.0046 0.0020 0.0189 0.0064 0.0028 18.06 4.76 1.60
JC-7 607.00 X-Sect 11.807-12.230 5990 1960 840 20.2 272.9 682344 9.8682 3.2290 | 1.3839 0.0088 0.0029 0.0012 0.0145 0.0047 0.0020 17.24 4.54 1.53
JC-8 800.35 X-Sect 12.516-12.664 4960 1290 530 57.6 57.6 144036 6.1973 1.6118 | 0.6622 0.0344 0.0090 0.0037 0.0430 0.0112 0.0046 5.37 1.41 0.48
JC-9 436.30 X-Sect 12.286-13.138 - JC-8 22950 6600 1330 14.4 158.2 395395 52.6014 15.1272 | 3.0484 0.0580 0.0167 0.0034 0.1330 0.0383 0.0077 11.45 3.02 1.01
JC-9 West 34.6 143.8 10.66 2.81 0.94
J10 1018.12 X-Sect 13.138 - 13.144 42730 20760 3630 109.2 109.2 272963 41.9697 20.3906 | 3.5654 0.1565 0.0761 0.0133 0.1538 0.0747 0.0131 4.50 1.20 0.40
JC-11 991.41 X-Sect -12.220-12.241 23090 12740 13420 37.0 37.0 92500 23.2901 12.8504 | 13.5363 0.2496 0.1377 0.1451 0.2518 0.1389 0.1463 1.70 0.46 0.16
JC-12 187.82 X-Sect -10.810-11.041 2580 910 390 6.5 191.2 478088 13.7366 4.8451 2.0765 0.0054 0.0019 0.0008 0.0287 0.0101 0.0043 13.21 3.48 1.1
JC-13 780.45 X-Sect 11.041-11.715 6850 2460 1060 26.2 184.7 461738 8.7770 3.1520 | 1.3582 0.0148 0.0053 0.0023 0.0190 0.0068 0.0029 12.87 3.39 1.08
JC-14 520.77 X-Sect 11.715-11.763 13920 19740 18200 37.0 158.5 396338 26.7299 37.9057 | 34.9485 0.0351 0.0498 0.0459 0.0674 0.0956 0.0882 8.10 2.20 0.80
JC-15 701.93 X-Sect 11.763-11.767 7020 5470 3810 121.5 121.5 303838 10.0010 7.7928 | 5.4279 0.0231 0.0180 0.0125 0.0329 0.0256 0.0179 6.64 1.80 0.66
JC-19 616.75 X-Sect -10.700-11.119 7210 2520 950 28.2 235.2 588026 11.6903 4.0859 | 1.5403 0.0123 0.0043 0.0016 0.0199 0.0069 0.0026 15.42 4.06 1.29
JC-20 700.86 X-Sect 11.119-11.829 10890 3060 1300 82.3 207.0 517553 15.5382 4.3661 1.8549 0.0210 0.0059 0.0025 0.0300 0.0084 0.0036 14.01 3.69 1.18
JC-20A 461.00 X-Sect 11.829-11.832 9880 370 160 124.8 124.8 311878 21.4318 0.8026 | 0.3471 0.0317 0.0012 0.0005 0.0687 0.0026 0.0011 6.80 0.42 0.16
JC-22 799.54 X-Sect -9.306-9.310 18800 1370 650 79.6 79.6 198890 23.5136 1.7135 | 0.8130 0.0945 0.0069 0.0033 0.1182 0.0086 0.0041 6.84 1.80 0.57
JC-27 722.68 X-Section 9 - 12 610 230 100 22.9 22.9 57345 0.8441 0.3183 | 0.1384 0.0106 0.0040 0.0017 0.0147 0.0055 0.0024 1.55 0.42 0.13
JC-27A 300.76 X-Section 1-3 200 60 30 11.5 80.3 200708 0.6650 0.1995 | 0.0997 0.0010 0.0003 0.0001 0.0033 0.0010 0.0005 3.96 1.07 0.34
JC-28 729.04 X-Section 13-17 1410 520 230 11.5 34.4 86018 1.9341 0.7133 | 0.3155 0.0164 0.0060 0.0027 0.0225 0.0083 0.0037 2.10 0.57 0.18
JC-29 203.20 X-Section 17-18 350 140 50 22.9 22.9 57345 1.7224 0.6890 | 0.2461 0.0061 0.0024 0.0009 0.0300 0.0120 0.0043 1.55 0.42 0.13
JC-30 306.79 X-Sect -9.093-9.096 31530 1630 270 8.7 8.7 21868 102.7735 5.3131 0.8801 1.4419 0.0745 0.0123 4.6998 0.2430 0.0402 1.31 0.34 0.11
JC-31 1191.11 X-Section 19 - 23 22390 15750 4190 21.9 21.9 54669 18.7976 13.2230| 3.5177 0.4096 0.2881 0.0766 0.3438 0.2419 0.0643 1.29 0.30 0.10
JC-32 203.69 X-Sect 9.795-9.797 660 250 110 35.0 35.0 87471 3.2402 1.2274 | 0.5400 0.0075 0.0029 0.0013 0.0370 0.0140 0.0062 3.69 0.97 0.31
JC-35 lower 8.7 8.7 1.31 0.34 0.11
JC-35 931.15 X-Sect -9.794-9.795 380 130 60 54 49.2 122924 0.4081 0.1396 | 0.0644 0.0031 0.0011 0.0005 0.0033 0.0011 0.0005 4.77 1.26 0.40
JC-36 788.79 X-Section 4-8 1600 580 280 45.9 45.9 114690 2.0284 0.7353 | 0.3550 0.0140 0.0051 0.0024 0.0177 0.0064 0.0031 2.25 0.53 0.18
East Morrison
MOC-2 1519.94 X-Section 17 - 30 110900 7050 1780 80.3 181.8 454535 72.9635 46383 | 1.1711 0.2440 0.0155 0.0039 0.1605 0.0102 0.0026 8.84 2.32 0.79
MOC-4 949.89 X-Section 3-8 4170 800 150 47.6 205.7 514330 4.3900 0.8422 | 0.1579 0.0081 0.0016 0.0003 0.0085 0.0016 0.0003 9.70 2.55 0.87
MOC-5 1037.98 X-Section 8-16 16880 5300 1760 158.2 158.2 395455 16.2623 5.1061 1.6956 0.0427 0.0134 0.0045 0.0411 0.0129 0.0043 7.97 2.09 0.71
MOC-6 768.36 X-Section 30-40 35030 6630 1900 101.6 101.6 253910 45.5904 8.6287 | 2.4728 0.1380 0.0261 0.0075 0.1796 0.0340 0.0097 5.71 1.50 0.51
West Morrison
MOC-W1 1055.87 X-Section 3-10.75 13890 4000 1660 54.0 231.1 577810 13.1550 3.7883 | 1.5722 0.0240 0.0069 0.0029 0.0228 0.0066 0.0027 8.80 2.40 0.80
MOC-W2 950.71 X-Section 20-22 39860 6260 1420 417 41.7 104350 41.9267 6.5846 | 1.4936 0.3820 0.0600 0.0136 0.4018 0.0631 0.0143 244 0.66 0.22
MOC-W3 1084.71 X-Section 10.75-16 21040 2800 560 20.9 1354 338535 19.3969 2.5813 | 0.5163 0.0622 0.0083 0.0017 0.0573 0.0076 0.0015 5.89 1.61 0.54
MOC-W5 581.39 X-Section 16-19 3880 1600 780 114.5 114.5 286360 6.6736 2.7520 | 1.3416 0.0135 0.0056 0.0027 0.0233 0.0096 0.0047 5.20 1.42 0.47
MOC-W6 170.00 X-Section 19-23 1920 700 310
Munn's Creek
MUN-1 398.00 X-Section 1-6 550 190 90 17.8 17.8 44500 1.3819 0.4774 | 0.2261 0.0124 0.0043 0.0020 0.0311 0.0107 0.0051 1.40 0.38 0.14
MUN-2 349.21 X-Section 3-5 3380 480 160 8.5 59.7 149125 9.6791 1.3745 | 0.4582 0.0227 0.0032 0.0011 0.0649 0.0092 0.0031 2.70 0.73 0.26
MUN-3 545.22 X-Section 5-9 1900 750 370 51.1 51.1 127821 3.4849 1.3756 | 0.6786 0.0149 0.0059 0.0029 0.0273 0.0108 0.0053 2.41 0.65 0.23
Shannon's Creek
SHC-1 524.76 X-Section 3-6 4210 940 440 14.1 84.5 211125 8.0227 1.7913 | 0.8385 0.0199 0.0045 0.0021 0.0380 0.0085 0.0040 3.60 0.90 0.30
SHC-2 576.49 X-Section 6-8 1330 430 200 14.1 70.4 175938 2.3070 0.7459 | 0.3469 0.0076 0.0024 0.0011 0.0131 0.0042 0.0020 3.14 0.78 0.26
SHC-3 928.85 X-Section 8-11 2650 690 310 56.3 56.3 140750 2.8530 0.7429 | 0.3337 0.0188 0.0049 0.0022 0.0203 0.0053 0.0024 2.66 0.66 0.22
16 Mile Creek
16WA-1 434.95 X-Section 3-6 2940 680 250 6.3 88.0 219925 6.7593 1.5634 | 0.5748 0.0134 0.0031 0.0011 0.0307 0.0071 0.0026 3.60 0.90 0.30
16WA-1A 231.78 X-Section 6-9 1280 400 170 6.3 81.7 204216 5.5225 1.7258 | 0.7335 0.0063 0.0020 0.0008 0.0270 0.0085 0.0036 3.41 0.85 0.28
16WA-2 314.79 X-Section 10-12 610 190 90 6.3 25.1 62836 1.9378 0.6036 | 0.2859 0.0097 0.0030 0.0014 0.0308 0.0096 0.0046 1.41 0.35 0.12
16WA-3 299.75 X-Section 12-14 690 230 50 6.3 18.9 47127 2.3019 0.7673 | 0.1668 0.0146 0.0049 0.0011 0.0488 0.0163 0.0035 1.13 0.28 0.09
16WA-4 399.97 X-Section 14-18 710 623 120 12.6 12.6 31418 1.7751 1.5579 | 0.3000 0.0226 0.0198 0.0038 0.0565 0.0496 0.0095 0.84 0.21 0.07
16WA-5 68.64 X-Section 19-20 370 120 60 6.3 50.3 125671 5.3904 1.7482 | 0.8741 0.0029 0.0010 0.0005 0.0429 0.0139 0.0070 2.37 0.59 0.20
16WA-6 954.97 X-Section 20-25 2280 720 330 18.9 44.0 109963 2.3875 0.7539 | 0.3456 0.0207 0.0065 0.0030 0.0217 0.0069 0.0031 2.14 0.54 0.18
16WA-7 554.05 X-Section 25-29 1170 360 160 12.6 25.1 62836 21117 0.6498 | 0.2888 0.0186 0.0057 0.0025 0.0336 0.0103 0.0046 1.41 0.35 0.12
16WA-8 449.34 X-Section 29-34 1510 490 220 12.6 12.6 31418 3.3605 1.0905 | 0.4896 0.0481 0.0156 0.0070 0.1070 0.0347 0.0156 0.84 0.21 0.07
SMA-1 703.07 X- Section 1-7 4700 1660 630 22.8 383.0 957450 6.6850 2.3611 0.8961 0.0049 0.0017 0.0007 0.0070 0.0025 0.0009 16.40 4.10 1.10
SMA-2 1023.90 X-Section 26-30 4860 1580 600 171 2121 530325 4.7466 1.5431 0.5860 0.0092 0.0030 0.0011 0.0090 0.0029 0.0011 10.53 2.63 0.71
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NORTH OAKVILLE SUBWATERSHED STUDY

TABLE B1

STORAGE TABLE

Mar;iir:ent Ee e:;t: Hydraulic Sections Storage (m3) Drainage Area| Cumulative Area ;:3;1":2‘;‘:) Storage per Meter (m*/m) Storage/ Runoff Volume Storage/ (l?:;;;gflr\;;l‘luorg)el Length % Flows (m3/s)
z
m REGIONAL 25YR 2YR Ha Ha m3 REGIONAL 25YR 2YR REGIONAL 25YR 2YR REGIONAL 25YR 2YR Regional 25 YR 2YR
SMA-3 165.09 X-Section 30-32 3550 1100 390 8.6 195.0 487515 21.5030 6.6629 2.3623 0.0073 0.0023 0.0008 0.0441 0.0137 0.0048 9.89 2.47 0.66
SMA-4 748.59 X-Section 33-37 15000 2580 600 29.8 186.4 466110 20.0376 3.4465 0.8015 0.0322 0.0055 0.0013 0.0430 0.0074 0.0017 6.00 1.60 0.60
SMA-5 489.51 X-Section 38-40 780 250 90 19.0 19.0 47375 1.5934 0.5107 0.1839 0.0165 0.0053 0.0019 0.0336 0.0108 0.0039 1.08 0.29 0.11
SMA-6 606.14 X-Section 41-43 4280 1380 490 137.7 137.7 344342 7.0611 2.2767 0.8084 0.0124 0.0040 0.0014 0.0205 0.0066 0.0023 4.78 1.27 0.48
SMA-6a 140.00 X-Section 43-45 23950 3350 450 129.6 129.6 324092 171 23.9286 | 3.2143 0.0739 0.0103 0.0014 0.5278 0.0738 0.0099 4.57 1.22 0.46
SMA-7 738.14 X-Section 8-13 1140 390 140 22.8 148.1 370175 1.5444 0.5284 0.1897 0.0031 0.0011 0.0004 0.0042 0.0014 0.0005 8.04 2.01 0.54
SMA-8 919.89 X-Section 14-15, 21-25 2710 980 390 68.3 125.3 313225 2.9460 1.0653 0.4240 0.0087 0.0031 0.0012 0.0094 0.0034 0.0014 7.09 1.77 0.48
SMA-9 496.16 X-Section 16-20 2970 850 310 57.0 57.0 142375 5.9860 1.7132 0.6248 0.0209 0.0060 0.0022 0.0420 0.0120 0.0044 3.93 0.98 0.26
SMB-1 152.62 No Flow Data 18.0 81.0 202375 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 No Model
SMB-2 225.69 No Flow Data 9.0 27.0 67458 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 No Model
SMB-3 321.53 No Flow Data 18.0 18.0 44972 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 No Model
SMB-4 620.39 No Flow Data 36.0 36.0 89944 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 No Model
SMC-1 718.13 X-Section 1 -11 960 350 150 13.8 57.6 144025 1.3368 0.4874 0.2089 0.0067 0.0024 0.0010 0.0093 0.0034 0.0015 2.27 0.59 0.17
SMC-2 253.62 X-Section 11-14 1580 950 630 4.6 43.8 109469 6.2297 3.7457 2.4840 0.0144 0.0087 0.0058 0.0569 0.0342 0.0227 1.85 0.48 0.14
SMC-3 127.39 X-Section 14-15 2020 1370 1110 7.8 39.2 97950 15.8572 10.7546 | 8.7136 0.0206 0.0140 0.0113 0.1619 0.1098 0.0890 1.70 0.44 0.13
SMC-4 466.35 X-Section 19-23 300 110 50 15.7 15.7 39180 0.6433 0.2359 0.1072 0.0077 0.0028 0.0013 0.0164 0.0060 0.0027 0.86 0.22 0.07
SMC-5 174.59 X-Section 16-18 170 60 30 15.7 15.7 39180 0.9737 0.3437 0.1718 0.0043 0.0015 0.0008 0.0249 0.0088 0.0044 0.86 0.22 0.07
Glen Oak Creek
GO-1 | 768.01 X-Section 3-8 4830 940 390 47.2 47.2 117975 | 6.2890 | 1.2239 0.5078 0.0409 | 0.0080 0.0033 0.0533 0.0104 0.0043 2.20 0.59 0.21
Taplow Creek
TCA1 246.35 X-Section 3-4.5 4540 150 50 4.8 33.7 84200 18.4288 0.6089 0.2030 0.0539 0.0018 0.0006 0.2189 0.0072 0.0024 1.50 0.41 0.14
TC-2 1239.47 X-Section 4.5-12 1910 720 320 19.2 28.9 72171 1.5410 0.5809 0.2582 0.0265 0.0100 0.0044 0.0214 0.0080 0.0036 1.34 0.37 0.12
TC-2A 562.48 X-Section 12-15 460 170 80 9.6 9.6 24057 0.8178 0.3022 0.1422 0.0191 0.0071 0.0033 0.0340 0.0126 0.0059 0.59 0.16 0.05
McCraney Creek
MC-1 950.24 X-Section 3-11 530 330 140 0.0 106.0 264900 0.5578 0.3473 0.1473 0.0020 0.0012 0.0005 0.0021 0.0013 0.0006 5.70 1.50 0.60
MC-1 North 20.0 75.9 4.44 117 0.47
MC-2 1087.49 X-Section 11-17 5440 1690 790 40.1 55.9 139636 5.0023 1.5540 0.7264 0.0390 0.0121 0.0057 0.0358 0.0111 0.0052 3.53 0.93 0.37
MC-3 268.87 X-Section 17-19 3210 1290 700 15.8 15.8 39425 11.9387 4.7978 2.6035 0.0814 0.0327 0.0178 0.3028 0.1217 0.0660 1.37 0.36 0.14
MC-4 1191.63 X-Section 4.5-34 13310 1450 730 30.1 30.1 75158 11.1696 1.2168 0.6126 0.1771 0.0193 0.0097 0.1486 0.0162 0.0082 2.22 0.58 0.23
14 Mile Creek
14E-1 243.28 X-Section 3-6 4020 1470 550 41 253.6 633975 16.5245 6.0425 2.2608 0.0063 0.0023 0.0009 0.0261 0.0095 0.0036 10.90 2.90 1.00
14E-2 409.53 X-Section 6-8.5 2110 630 180 8.1 152.8 381886 5.1523 1.5384 0.4395 0.0055 0.0016 0.0005 0.0135 0.0040 0.0012 7.45 1.98 0.68
14E-2A 605.61 X-Section 8.5-12 4570 1530 660 16.3 144.6 361539 7.5461 2.5264 1.0898 0.0126 0.0042 0.0018 0.0209 0.0070 0.0030 7.15 1.90 0.66
14E-3 636.49 X-Section 12-13 1550 500 170 4.1 128.3 320843 2.4352 0.7856 0.2671 0.0048 0.0016 0.0005 0.0076 0.0024 0.0008 6.54 1.74 0.60
14E-3 North 41 89.0 4.97 1.32 0.46
14E-3A 109.29 X-Section 32-39 4320 1340 540 41 85.0 212449 39.5279 12.2610 | 4.9410 0.0203 0.0063 0.0025 0.1861 0.0577 0.0233 4.80 1.28 0.44
14E-4 860.08 X-Section 13.5-22 4140 1530 690 35.2 35.2 88047 4.8135 1.7789 0.8023 0.0470 0.0174 0.0078 0.0547 0.0202 0.0091 2.48 0.66 0.23
14E-5 419.38 X-Section 39-43 3000 1030 450 80.9 80.9 202275 7.1534 2.4560 1.0730 0.0148 0.0051 0.0022 0.0354 0.0121 0.0053 4.63 1.23 0.42
14E-6 433.80 X-Section 23-25 3220 850 400 8.1 96.8 241915 7.4227 1.9594 0.9221 0.0133 0.0035 0.0017 0.0307 0.0081 0.0038 5.29 1.41 0.49
14E-7 791.72 X-Section 25-31 3010 1010 450 24.4 88.6 221567 3.8018 1.2757 0.5684 0.0136 0.0046 0.0020 0.0172 0.0058 0.0026 4.95 1.32 0.45
14E-8 166.97 X-Section 31 - 31.4 8260 1360 260 41 64.2 160524 49.4703 8.1452 1.5572 0.0515 0.0085 0.0016 0.3082 0.0507 0.0097 3.89 1.04 0.36
14E-8A 375.40 Outside Study Area 60.1 60.1 150350 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 3.70 0.99 0.34
14E-9 389.84 X-Section 1-8 990 300 130 274 43.1 107825 2.5395 0.7695 0.3335 0.0092 0.0028 0.0012 0.0236 0.0071 0.0031 1.20 0.32 0.11
14E-10 472.64 X-Section 8-13 910 470 340 15.7 15.7 39345 1.9254 0.9944 0.7194 0.0231 0.0119 0.0086 0.0489 0.0253 0.0183 0.56 0.15 0.05
14W-1 120.66 X-Section 3-4 880 120 50 2.7 316.4 790986 7.2932 0.9945 0.4144 0.0011 0.0002 0.0001 0.0092 0.0013 0.0005 14.70 3.90 1.20
14W-1A 572.34 X-Section 4-6 1390 500 250 8.9 313.7 784298 2.4286 0.8736 0.4368 0.0018 0.0006 0.0003 0.0031 0.0011 0.0006 14.61 3.88 1.19
14W-2 297.03 X-Section 17-18 1530 430 170 14.0 254.5 636356 5.1511 1.4477 0.5723 0.0024 0.0007 0.0003 0.0081 0.0023 0.0009 12.49 3.31 1.02
14W-3 768.68 X-Section 24-25 1580 500 180 14.7 192.3 480663 2.0555 0.6505 0.2342 0.0033 0.0010 0.0004 0.0043 0.0014 0.0005 10.12 2.68 0.83
14W-4 354.52 X-Section 25-28 820 170 40 4.9 167.4 418383 2.3130 0.4795 0.1128 0.0020 0.0004 0.0001 0.0055 0.0011 0.0003 9.12 242 0.74
14W-5 177.16 Outside Study Area 2.7 93.6 233875 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 5.89 1.56 0.48
14W-5A 505.30 Outside Study Area 16.5 16.5 41235 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 1.60 0.43 0.13
14W-5B 684.90 Outside Study Area 74.3 74.3 185768 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 4.96 1.32 0.40
14W-6 227.75 X-Section 28-30 2460 890 310 3.3 68.9 172250 10.8012 3.9077 1.3611 0.0143 0.0052 0.0018 0.0627 0.0227 0.0079 4.69 1.24 0.38
14W-7 419.07 Outside Study Area 9.9 65.6 164014 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 4.52 1.20 0.37
14W-8 345.12 Outside Study Area 55.7 55.7 139305 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 4.00 1.06 0.33
14W-9 157.38 X-Section 18-19 2240 550 230 4.9 48.3 120673 14.2331 3.4947 1.4614 0.0186 0.0046 0.0019 0.1179 0.0290 0.0121 3.59 0.95 0.29
14W-9A 167.88 X-Section 19-19.5 390 160 80 4.9 43.4 108415 2.3231 0.9531 0.4765 0.0036 0.0015 0.0007 0.0214 0.0088 0.0044 3.31 0.88 0.27
14W-10 649.88 X-Section 19.5 - 23 1400 490 210 20.3 38.5 96158 2.1543 0.7540 0.3231 0.0146 0.0051 0.0022 0.0224 0.0078 0.0034 3.03 0.80 0.25
14W-10A 371.68 Outside Study Area 18.2 18.2 45450 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 1.73 0.46 0.14
14W-11 609.72 X-Section 6-11 10530 2630 1350 12.0 50.3 125650 17.2701 4.3134 2.2141 0.0838 0.0209 0.0107 0.1374 0.0343 0.0176 3.70 0.98 0.30
14W-11A 356.17 X-Section 11-16 6710 810 360 6.0 38.3 95750 18.8396 2.2742 1.0108 0.0701 0.0085 0.0038 0.1968 0.0238 0.0106 3.02 0.80 0.25
14W-12 732.73 X-section 3-5, 5.5-5.75 14930 2820 1130 17.3 409.6 1024075 20.3757 3.8486 1.5422 0.0146 0.0028 0.0011 0.0199 0.0038 0.0015 19.20 5.20 1.80
14W-13 941.05 X-Section 20-24 2800 940 440 25.8 25.8 64464 29754 0.9989 0.4676 0.0434 0.0146 0.0068 0.0462 0.0155 0.0073 2.41 0.65 0.23
NorthOak_storagetable(Aug8).xls
2 8/28/2006 12:32 PM




TABLE B1
NORTH OAKVILLE SUBWATERSHED STUDY
STORAGE TABLE

Mar;iir:ent Ee e:;: Hydraulic Sections Storage (m3) Drainage Area| Cumulative Area (Z:g;f;,\/:k‘:::) Storage per Meter (m*/m) Storage/ Runoff Volume Storage/ (l?:;;;gflr\;;l‘luorg)el Length % Flows (m3/s)
z

m REGIONAL 25YR 2YR Ha Ha m3 REGIONAL 25YR 2YR REGIONAL 25YR 2YR REGIONAL 25YR 2YR Regional 25 YR 2YR
14W-14 1614.84 X-Section 14-17,11.75-12,12.5-13 16110 4690 1980 18.5 144.2 360464 9.9763 2.9043 1.2261 0.0447 0.0130 0.0055 0.0277 0.0081 0.0034 8.77 2.38 0.82
14W-14 South 6.2 6.2 0.83 0.22 0.08
14W-15 813.23 X-Section 17-19 1900 660 300 125.7 125.7 314200 2.3364 0.8116 | 0.3689 0.0060 0.0021 0.0010 0.0074 0.0026 0.0012 7.92 2.14 0.74
14W-16 165.84 X-Section 6-7 1810 590 270 5.8 216.2 540501 10.9143 3.5577 1.6281 0.0033 0.0011 0.0005 0.0202 0.0066 0.0030 11.89 3.22 1.1
14W-16A 690.09 X-Section 7-9 6010 1810 730 23.1 210.4 526093 8.7090 2.6229 1.0578 0.0114 0.0034 0.0014 0.0166 0.0050 0.0020 11.65 3.16 1.09
14W-17 217.93 X-Section 10-10.5 360 110 40 155.1 155.1 387833 1.6519 0.5048 | 0.1835 0.0009 0.0003 0.0001 0.0043 0.0013 0.0005 9.27 2.51 0.87
14W-17A 140.60 X-Section 11-11.5 140 50 30 32.3 32.3 80629 0.9958 0.3556 | 0.2134 0.0017 0.0006 0.0004 0.0123 0.0044 0.0026 2.85 0.77 0.27
14W-18 373.12 X-Section 38-44 950 380 170 4.9 10.2 25508 2.5461 1.0185 0.4556 0.0372 0.0149 0.0067 0.0998 0.0399 0.0179 1.12 0.30 0.09
14W-19 606.80 Outside Study Area 121 32.3 80800 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 2.66 0.70 0.22
14W-19A 346.51 Outside Study Area 5.3 5.3 13250 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 0.68 0.18 0.06
14W-20 764.85 X-Section 31-37 890.0 330.0 150.0 14.9 14.9 37153 1.1636 0.4315 | 0.1961 0.0240 0.0089 0.0040 0.0313 0.0116 0.0053 1.48 0.39 0.12
14W-20A 461.00 Outside Study Area 20.2 20.2 50500 0.0000 0.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 Not in Model 1.87 0.50 0.15

|:|--> Green Reach |:|-—> Not in Study Area :l-—> New Reaches for flows only.

NorthOak_storagetable(Aug8).xls
3 8/28/2006 12:32 PM



MEETING AGENDA
OAKVILLE NORTH SUBWATERSHEDS STUDY
TOWN OF OAKVILLE

Technical Advisory Committee (TAC)
Meeting No.1

Friday, May 3, 2002

9:30 a.m. — 12:30 p.m.

Oakville Town Hall

Trafalgar Room

1.0 Introduction of Study Team Members and TAC
2.0 Role of the TAC

3.0 Overview of Scope of Work
- Work Plan
- Flow Chart

4.0 Summary of Progress to Date
- Environmental (Dave Stephenson)
- Hydrogeology (Dave Sawicki)
- Hydrology (Carrie Curtis)
- Geomorphology (John Parish)

5.0  Background Information (What is available)
- Reports
- Modelling
- Field Data
6.0  Next Steps
7.0  Discussion of Potential TAC Watershed Bus Tour (Dates/Availability)
8.0  Public Process

9.0  Question and Answer Session

10.0  Adjourn



Oakville North Subwatersheds Study
East of 16 Mile Creek

TAC Meeting No. 2

Oakville Town Hall

June 20, 2002 — 1:30 p.m

Agenda Items

1. Background Information
2. Review of Work to Date and Preliminary Findings
= Environmental
= Geomorphology
= Hydrogeology
= Hydrology

3. Data Transfer/Data Sharing

4. Discussion of Issues

5. Bus Tour for Councilors

6. Discussion of Table of Contents for Existing Conditions/Background Review Report
7. Next Steps

Handouts

1. TAC Meeting No. 1 Revised Meeting Minutes

2. Progress Update

3. List of Background Information Collected to Date
4

Key Issues



Oakyville North Subwatersheds Study
East of 16 Mile Creek
TAC Meeting No. 3
Qakville Town Hall
September 10, 2002
Time: 9:00 a.m — 12:00 p.m.

Agenda Items

1. Review of Work to Date

= Environmental

= Geomorphology

=  Hydrogeology

= Hydrology

Data Transfer/Data Sharing

Status Report From Developers Group
Discussion of Issues

Draft Report Comments and Timing
Public Meeting

Status of the Oakville North - West Study
Next Steps

e A R

Handouts

1. Progress Update



OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE
TOWN OF OAKVILLE

AGENDA

Time: Wednesday, November 20/02, 9:00 a.m. — 12:00 noon

Place: Town of Oakville

Item

1. Review of past minutes
- Information received and not received

2. Data Sharing for east side

3. Overview and Discussion of Report and characterization findings
- Discussion on opportunities and constraints

4. Feedback from Open House
5. Discussion of “Vision” for Oakville North and recap of Objectives
6. Discuss work plan for West Side

- Field work

- Monitoring

- Data for background review

- Air quality

7. Next meeting

8. Other business
- Secondary Planning Process

9. Adjourn

Ray Tufgar
RHT/sk
G:\21907-01\21907 Agenda Nov. 20.doc

Time

9:00

9:15

9:25

10:30
10:45

11:15

11:40

11:45




OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE MEETING NO. 5

AGENDA

DATE: Thursday, January 23, 2003
TIME: 9:00 a.m. to 12 noon
PLACE: Trafalgar Room, OQakville Town Hall

Items for Discussion:

1.0 Welcome and Introductions (John Kwast)
-Review of minutes (Ray Tufgar/Roslyn Kostyk)

2.0 Vision and Objectives (Ray Tufgar)
-Recap / update

3.0  Background reports list (Roslyn Kostyk)

4.0  Overview of Analysis Approach (Ray Tufgar)
- Links to Secondary Plan Process

5.0 Analysis Discussion & Study Update — East and West Side (Study Team)
- Classification System

-Streams
e Geomorphology
e Aquatic
e Hydrology, hydraulics
e Environmental

-Terrestrial

e Woodlots
e Wetlands
e Linkages

6.0  Other Issues
-Report issues and comments
-Biosolids
-Status of parallel studies
e Region Servicing Studies (Doug Corbett/Carolyn Hart)
e Developer’s Studies (Nancy Mather)
e Other Studies (?)
-Additional Field Work

7.0  Public Meeting
8.0  Other Items
9.0  Next Meeting

10.0 Adjourn



OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE MEETING NO. 6

AGENDA

DATE: Friday, May 23, 2003

TIME:

10:00 a.m. to 12 noon

PLACE: Committee Room No. 1, Oakville Town Hall

Items for Discussion:

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Welcome and Introductions (John Kwast)
Inter-Agency Review Process (David Cash/Liz Howson)
Presentation of data from Ministry of Natural Resources (John Pisapio)

Review of Meeting Minutes (Roslyn Kostyk-Lusk)
- Update on Status of Subwatershed Study — East and West

Next Steps (Ray Tufgar)

Next TAC Meeting — tentatively scheduled for Thursday, September 4, 2003
(9-12 pm)

Next Public Open House — tentatively scheduled for evening of Thursday,
September 4, 2003

Adjourn



OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE MEETING NO. 7

AGENDA

DATE: Thursday, September 4, 2003
TIME: 9:30 a.m. to 12 noon
PLACE: Committee Room No. 1, Oakville Town Hall

Items for Discussion:

1.0 Welcome and Introductions (John Kwast)

2.0  Inter-Agency Review Process (David Cash)

3.0  Review of Meeting Minutes (Roslyn Lusk)

4.0  Update on Status of Subwatershed Studies — East and West

- Terrestrial (Dave Stephenson/Ray Tufgar)
e Woodlots
e Wetlands
e Linkages
- Streams (John Parish/Dave Stephenson/Roslyn Lusk)
Geomorphology
Aquatic
Hydrology, hydraulics
Environmental

5.0  Presentation of Draft Analysis Report (Ray Tufgar)
6.0  Next Steps (Ray Tufgar)

7.0 Other Issues

-Report issues and comments

-Status of parallel studies

e Secondary Plan East of 16 Mile Creek(Liz Howson/Ray Tufgar)
Secondary Plan West of 16 Mile Creek (Rob Thun)
Developer’s Studies
Other Studies (?)

8.0  Next TAC Meeting — schedule a tentative date
9.0  Public Open House —Thursday, September 4, 2003 (4pm to 8pm)

10.0 Adjourn



OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE MEETING NO. 8

AGENDA

DATE: Wednesday, December 17, 2003
TIME: 1:30 p.m. to 4 p.m.
PLACE: Trafalgar Room, OQakville Town Hall

Items for Discussion:

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Welcome and Introductions (John Kwast)
Inter-Agency Review Update (Peter Cheatley)
Update on Comments Received on Subwatershed Study Reports (Ray Tufgar)

Update on Status of Subwatershed Analysis Report
- Terrestrial (Dave Stephenson/Ray Tufgar)

e Woodlots

e Wetlands

e Linkages

- Streams

Fisheries (Rob Steele)
Water Quality (Don Weatherbe)
Geomorphology (John Parish)
Hydrology, hydraulics (Ray Tufgar/Chris Doherty)
Hydrogeology (Dave Sawicki)

Outline of Management Strategy Framework (Ray Tufgar)
Next Steps (Ray Tufgar)
Next TAC Meeting — schedule a tentative date

Adjourn



OAKVILLE NORTH SUBWATERSHED STUDY
TECHNICAL ADVISORY COMMITTEE MEETING NO. 9

AGENDA

DATE: Thursday, February 12, 2004
TIME: 9:00 a.m. to 12 p.m.
PLACE: Committee Room 1, Oakville Town Hall

Items for Discussion:

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Welcome and Introductions (John Kwast)
Inter-Agency Review Update
Update on Comments Received on Subwatershed Study Reports (Ray Tufgar)

Update on Draft Management Strategy Report
Natural Heritage Strategy
- Terrestrial (Dave Stephenson/Ray Tufgar)
e Woodlots
e Wetlands
e Linkages
- Streams
e Fisheries (Rob Steele)
e Geomorphology (John Parish)
e Hydrology/Hydraulics (Ray Tufgar/Chris Doherty)
e Hydrogeology (Dave Sawicki)
- Stormwater Management
e Quantity Control (Ray Tufgar/Chris Doherty)
e (Quality Control (Don Weatherbe)

Outline of Implementation Plan (Ray Tufgar)
Next Steps (Ray Tufgar)
Next TAC Meeting — schedule a tentative date

Adjourn



COUNCILLOR’S SUBWATERSHED TOUR
MONDAY, OCTOBER 21, 2002 (2:00 pm — 5:00 pm)

Tour starts at Oakville Town Hall

General Comments:

Creek)

All headwater stream systems except for 16 Mile Creek

Relatively flat at lower end

More variation in topography at upstream end

Generally till soils

Terrestrial features are distributed across the site

Streams exhibit similar conditions, some have more defined valleys (ie. Joshua’s

All streams dried up during the late summer

e Some stream sections have well defined riparian corridors
e Some agricultural impacts on streams — loss of riparian corridor, straightening of

watercourse

e Streams are typically stable but some erosion exists
Different variations in wood lot descriptions
e Wildlife movement occurs both east-west within site, as well as north-south along

the stream corridors

Aquatic health in the streams is generally poor but improves south of Dundas Street
e Surface depressions with no outlet distributed across site
Significant farming practices

Location Number

Site Description

Narrative

Morrison Creek
East

Provides a moderately well defined stream and valley system
Drains approximately 612 hectares

Riparian corridor exists along lower section

Channelized section behind gas station

On-line pond on west tributary

Stream is intermittent

Agriculture has impacted upper sections of stream (ploughed
through)

Creek bed is primarily muck, silt — some limited gravel
sections

Morrison Creek West

Moderately well defined stream and valley section — not as
pronounced as Morrison East

Drains approximately 93 hectares

Riparian corridor exists along lower section

Small cattail marsh and pond just above Dundas Street.

Some gravel and associated stream

Habitat limited to reach below 6" Line

Good riparian cover in lower sections of watercourse
Impacted by agriculture above 6™ Line — riparian corridor lost
Some marsh areas in upper part of watershed

On-line ponds downstream of Dundas Street

Location Number

Site Description

Narrative




COUNCILLOR’S SUBWATERSHED TOUR
MONDAY, OCTOBER 21, 2002 (2:00 pm — 5:00 pm)

2t03

Travelling along
Dundas from 6™ Line
to Neyagawa
(passing Munn’s
Creek and Shannon’s
Creek)

Crossing Shannon’s and Munns’ Creeks

Not as well defined as rest

Drainage areas are approximately 171 and 91 hectares
respectively

Impacted by agriculture and generally a lack of riparian cover
Some on-line ponds on each

Each connect to marsh areas

Downstream section of Shannon’s Creek is enclosed

3 (deboard bus for
walking tour)

16 Mile Creek

Two main tributaries to Sixteen Mile Creek

Drains approximately 814 hectares in total

Valley and associated topographic relief provides for entirely
different physical stream conditions (fluvial geomorphology)
Both streams are quite steep and have a valley system at the
lower reaches

Both are deepening with time

They generally lack riparian cover, and there has been some
straightening in the past

Both are typically bedrock and cobble streams with some
silted portions

On-line ponds are located on each

The south stream originates in a wooded area

3to4

Travelling along
Dundas from 16 Mile
Creek to Tremaine
Road

Crossing over 14 Mile Creek, McCraney Creek, Taplow and
Glen Oaks Creeks

Similar conditions to creeks east of 16 Mile Creek
Headwaters segment of each

14 Mile Creek is the most well defined stream and valley
system of all — similar to Joshua’s Creek

Terrestrial features are distributed across the site

4t05

Near 403
Headwaters of 14
Mile Creek
Travelling North
along Tremaine to
Site of “centroid of
Trafalgar Moraine”

In the headwater area for 14 Mile Creek

Near the centroid of the Trafalgar Moraine

Different topography to west of Tremaine than to East of
Tremaine




COUNCILLOR’S SUBWATERSHED TOUR
MONDAY, OCTOBER 21, 2002 (2:00 pm — 5:00 pm)

Location Number

Site Description

Narrative

5t06 Travelling East along | ¢ Between 14 Mile Creek and Glen Oaks / Taplow Creeks
Lower Base Line to | ¢  Close to divide between Creek systems
Bronte Road. South
on Bronte Road to
Dundas. West on
Dundas to
Neyagawa. North on
Neyagawa to
tributary into North
Park
e South stream to 16 Mile Creek
e Well defined stream and valley at downstream end
) ) e Large woodlot of headwater to 16 Mile Creek tributary —
6 (deboard bus for Tributary into Norj[h Sugar Maple and Beech deciduous forest, to Oak and' Hickory
walking tour) Park — South 16 Mile deciduous forest. Some marsh areas. Some rare species or
Creek habitats

Landfill site downstream — being monitored to ensure that
stream is not impacted upon

North on Neyagawa

Upper headwater portions of Morrison Creek and tributary to
16 Mile Creek

e  More relief in topography

o B\lggi}[aig};orpe. e Sections have been altered by agricultural uses

6o 7 Burhamthorp e‘(’; o6 | ® Some on-line ponds for private use
Line. Northon 6" | ® Note that some landowners have left buffers along the streams
Line to Moore o Surface depressions with no visible outlets
Reservoir. e Note farm with cattle access to stream
e Location of rainfall gauge
- e Location of one of the boreholes
7 Moore Reservoir e Oak — hardwood wood lot behind reservoir
e Located at very top of drainage divide
e Similar to west of 6™ Line
e  Within headwaters of Joshua’s Creek and East Morrison
Creek
th
TravelL$0u‘f[h on6 e Crossing headwater tributaries of East Morrison Creek
ine to .
Burnhamthorpe. East *  On-line pond
7t08 on Burhamthorpe o Buffers along streams
past Joshua’s C?g ok |® Across Trafalgar Road — crossing headwaters of Joshua’s
tributaries Creek

Note the areas with depressions that hold runoff
Some landowners have left buffers
Buttonbush Swamp area that we will look at is to the south




COUNCILLOR’S SUBWATERSHED TOUR

MONDAY, OCTOBER 21, 2002 (2:00 pm — 5:00 pm)

Location Number

Site Description

Narrative

Travel East along

At Location #8 — White Elm lowland deciduous forest — main
tributary to Joshua’s

Burnhamthorpe to 9" | ®  Travelling adjacent to Joshua’s Creek
R 10 9 Line. Southon 9" | e Some small tributaries cross under 9" Line to Joshua’s Creek
Line to Dundas. e Pass cultural savannah
West on Dundas to | ¢  Contains rare species or habitat
Joshua Creek. e Pass Glen Oaks Memorial Gardens
e  White Oaks Golf Club straddles Joshua’s Creek
e Joshua’s Creek has approximate drainage of 610 hectares
e Well defined valley and stream system
e The valley and riparian system makes up a large woodlot that
extends to Burnhamthorpe (cultural savannah and cultural
. meadow)
9 (Stop) “gllll:s gsls{zu(i?sl f e  One Buttonbush Swamp area drains to Joshua’s Creek
Creek) e Some sections of Joshua’s Creek have been channelized
e Stream has significant reaches with silt-muck along the invert,
but there are reaches of cobble and stone
e There is evidence of some groundwater contribution, however
intermittent. Watercress was observed in one location
e Crossing from Joshua’s Creek to East Morrison Creek
West along Dundas . .
to Trafalgar Road. e  Cultural meadow and White Elm deciduous forest near
North on Trafalgar Trafalgar Road
9t0 10 g
Road to Church
adjacent to
Buttonbush Swamp
e A number of Buttonbush Swamp areas located within study
area
o This one is adjacent to a bulrush mineral swamp, a silver-
10 (deboard bus for maple mineral deciduous swamp, and a cultural meadow
walking tour) Buttonbush Swamp | ¢  Man-made pond within the area
e Part of a fairly large area comprised of a variety of upland and
lowland areas
e Some rare species / habitat in the area
10 to Oakville Town | Travel south down
Hall Trafalgar Road to | N/A

Oakville Town Hall






















Technical Advisory Committee (including Observers)

Member Affiliation

John Kwast Town of Oakville
Robert Thun Town of Oakville
Peter Cheatley Town of Oakville
Janis Olbina Town of Oakville
Doug Corbett Halton Region
Carolyn Hart Halton Region
Heather Malcolmson Halton Region

Ray Guther Conservation Halton

Dave Featherstone

Conservation Halton

Brenda Axon

Conservation Halton

Mary Trudelle SAC

Gerard Chaisson SAC

Lynne Gough Gough Consulting

Colin McGregor Trinison Management Corp.
Nancy Mather Stantec Consulting

Dave Stephenson

Natural Resource Solutions

Dave Sawicki

Morrison Environmental

John Parish

Parish Geomorphic

Ray Tufgar

Totten Sims Hubicki







FLUVIAL GEOMORPHOLOGY SUMMARY

Stream - Reach # North Oakville West 14W-1

Location: Upstream of Dundas Street, east of Bronte Road
Length surveyed: 497m

Number of cross-sections: 10

Date of Survey: 27-Nov-02

Controlling Factors
Geology / Soils: Queenston Shale, Halton Till

Modifying Factors

Surrounding Land Use; Scrubland

General Riparian Vegetation; Mainly tall herbs and grasses with EIm, Willow,and Apple trees
Existing Channel Disturbances Dundas Street crossing

Woody Debris: None to major

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 2.37-4.74 3.81
Bankfull Depth (m} 0.25-0.51 0.34
Width / Depth 7.42-11.38 11.38
Wetted Width (m) 0.37-2.84 1.33
Water Depth (m) 0.04-0.34 0.12
Width / Depth 7.18 - 27.95 12.76
Entrenchment (m) 6.76-16.24 9.41
Entrenchment Ratic 1.59-3.43 2.48
Manning's n 0.035
Top of Bank Monitoring Cross-section - 14W-1
Width (cm)
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PARISH Geomorphic Ltd.



Bank Characteristics

500

Range Average
Bank Height (m) 06-1.8 1
Bank Angle (degrees’ 8 - 68 47.1
Root Depth (cm) 9-24 14.9
Protected by vegetation (% 10-90 66.1
Amount of undercut (cm 11-34 16.5
Banks with undercuts (% 30
Materials Soil shear strength (kg/cmz)
cl 0.47
clivfs 0.41
cl/siivfs  * 0.42 * dominant material
cl/silfs 0.40
cl/si 0.38
cl/silcs 0.33
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.18 %
Inter-Pool Gradient 0.22 %
Inter-Riffle Gradient 2.70 %
Riffle Gradient 1.17 %
Riffle Length 13.63 m
Riffle-Pool Spacing 20.75 m
Max Pool Depth 0.72 m
14 W-1 Long Profile
Distance (m)
0 50 100 150 200 250 300 350 400 450
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PARISH Geomorphic Ltd.




Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)
Sub-pavement

Part. Size

cl
si
vfs
fs
ms
cs
vecs

Particle Sizes (cm)

17

13.7

8.4
7.0
4.7
6.2

D10
D50
D84
D90

Range
X 15-14
Y 15-9
z 05-7
Maximum  0.25-9

Median 0.10-3.0
Minimum 0.0-0.25

% of subpavement on site
37.8

NaN

0.006

15
2.6

5-95

Part. Size
P

lcm

2cm

3cm

4cm

5cm

Pebble Counts

Average
5.95
4.48
2.88

3.43

0.95

0.09
43

% of subpavement on site

5.2

0

O O oo

Total Percent

100 T

Substrate Particle Size Distribution based on Pebble Counts

90 = Total %

—l— Cumulative %

N
)
S
S
\%

.001-.0049

.02-.049

.2-.49

.60-.79

1.2-1.59
2.4-3.19
4.8-6.39
9.6-12.79

Particle Size (cm)

19.2-25.59
38.4-51.19

102.4-204.79

> 409.6

Cumulative Percent

PARISH Geomorphic Ltd.




Field Observations

Site 1 has an eroded right bank with exposed Willow tree roots.

The banks of Site 2 contain dune grasses.

Site 3 has a right bank that is higher and more vertical with the thalweg by it.

Site 4 is at the top of a riffle containing a mid channel vegetation bar with stagnant water towards right bank.
Site 5 is a pool area with eroded vertical faced banks.

Site 6 is at the bottom of a pool on a bend with a higher right bank than the left bank.
Site 7 is a the top of a riffle and contains mid channel grasses.

Site 8 is a pool area with a fine substrate.

Site 9 is a riffle area on a bend with the thalweg flowinf towards the right bank.

Site 10 is within a riffle with herbs and grass laying across the channel.

PARISH Geomorphic Ltd.



FLUVIAL GEOMORPHOLOGY SUMMARY

Stream - Reach # North Oakville West 16 WA-1
Location: Upstream of Dundas Street

Length surveyed: 59.25 meters
Number of cross-sections: 10

Date of Survey: 21-Jul-03
Controlling Factors
Geology / Sails: Halton Till

Modifying Factors

Surrounding Land Use: Scrublanc

General Riparian Vegetation: Tall and short herbs and grasses, some shrubs and tree
Existing Channel Disturbances: Dundas Street crossini

Woody Debris: none to minor

Cross-Sectional Characteristics

Range Average

Bankfull Width (m) 1.29-2.55 1.87
Bankfull Depth (m) 0.21-0.32 0.26
Width / Depth 4.45-11.18 7.47
Wetted Width (m) n/a n/a

Water Depth (m) n/a n/a

Width / Depth n/a n/a

Entrenchment (m) 6.76-21.65 15.54
Entrenchment Ratic 4.59-13.12 8.11
Manning's r 0.035

Top of Bank Monitoring Cross-section - 16 WA-1

Width (cm)
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60
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Bank Characteristics

Range
Bank Height (m) 0.35-1.50
Bank Angle (degrees 9-90
Root Depth (cm) 3-22
Root Density (1=Low - 5=High) 1-4
Protected by vegetation (% 5-30
Amount of undercut (cm 11-32
Banks with undercuts (%
Materials Torvane values (kg/cm2
cl/si 0.24
cl * 0.31
silvfs 0.10
si/vfs/cl 0.15

Planform Characteristics
Long Profile (avg)

Average

0.60

53.0

10.3

24 (Category)
8.3
17

25%

* = dominant material

Bankfull Gradient 0.66 %
Inter-Pool Gradient n/a %
Inter-Riffle Gradient n/a %
Riffle Gradient n/a %
Riffle Length n/am
Riffle-Pool Spacing n/am
Max Pool Depth n/am
North Oakville West 16WA-1 Long Profile
Distance (m)
-1.45 T T
D 10 20 30 40 50 60
LI . |
-1.65 -
| |
| |
4
-1.85
E
5 AR SV I
.§ -2.05 A
w
-2.25 —| == Profile L eft bankfull
m  Right Bankfull B Ground Shot
as I N O
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Substrate Characteristics

Particle Shape (cm) Range Average
X 2-26 10.92
Y 1.5-22 7.8
z 0.5-10.5 2.72

Hydraulic Roughness (cm

Maximum 1-8 5.05
Median  0.25-1.0 0.53
Minimum 0 0
Embeddedness (%) 20-100 52.00
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 100.00 P --
si -- lcm --
vfs -- 1.5cm --
fs -- 2cm --
ms -- 3cm --
cs -- 4cm --
ves -- bedrock --

Particle Sizes (cm)
Pebble Counts

D10 Nan
D50 0.36
D90 3.53
Substrate Particle Size Distribution based on Pebble Counts
100 + - 100
90 + = Total % 190
i 0,
80 | —l— Cumulative % 180
o
70 + + 70
E 8
8 60 A +60 &
P
& 50 +50 S
ol IS
g 40 - t40 =
= 30 +30 E
20 + + 20 ©
10 + + 10
0 - R e e 0
N O O OO O O O O O O O O O O O O O O O O O O O O O X
88888 I8 Ila23508838e835a83
veaf887BBgResdes IR T3] T
S g8 ° R T I ST R N
8 S — A4 N ™M 4 o < m
: =T
Particle Size (cm)
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Field Observations

- Dry channel

- Exposed clay till subpavement
- Exposed treet roots

- Vertical, eroded banks

- Dense vegetation on banks

- Island formation

PARISH Geomorphic Ltd.



FLUVIAL GEOMORPHOLOGY SUMMARY

Joshua Creek - JC-13

Location:

Length surveyed: 173.0m
Number of cross-sections: 10
Date of Survey: June 7/02

Controlling Factors
Geology / Sails:

Modifying Factors
Surrounding Land Use:
General Riparian Vegetation;
Existing Channel Disturbances
Woody Debiris:

Cross-Sectional Characteristics

underlain by Glacial Till

grass meadow and scrub forest

tall herbaceous vegetaition, shrubs, trees
the reach appears straightened

minor woody debris

Downstream of Burnhamthorpe Road between Trafalgar Road and Ninth Line

Range Average
Bankfull Width (m) 2.06-5.0 2.92
Bankfull Depth (m) 0.159-0.324 0.24
Width / Depth 6.75-27.30 13.00
Wetted Width (m) 0.63-2.6 1.34
Water Depth (m) 0.019-0.213 0.09
Width / Depth 5.49-124.74 31.80
Entrenchment (m) 6.58-9.42 8.15
Entrenchment Ratic 1.58-4.16 2.97
Manning's r 0.03
Top of Bank Monitoring Cross-section - JC-13
Width (cm)
0 100 200 300 400 500 600 700
0
10 -
20 +
30 1
S
O 40
e
Q 50
a
60 -
70 - June 7/02
go | | =™ —Nov 15/02
July 9/03
90 y
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Hydrology

Measured Discharge (cms)

Bank Characteristics

0.03 (upstream end of reach at road crossing)

Range
Bank Height (m) 0.4-1.5
Bank Angle (degrees 13-80
Root Depth (cm) 4.0-15
Root Density (1=Low - 5=High) n/a
Protected by vegetation (% 40-90
Amount of undercut (cm 12
Banks with undercuts (% 5%
Materials Torvane values (kg/cm2
clivfs/si 0.24
sl/silvfs 0.32
*clay 0.32
cl/cs 0.24
clivfs 0.3
cl/si 0.34
vcs/cs/cl 0.23
cl/cs/si 0.15
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.65 %
Inter-Pool Gradient 0.59 %
Inter-Riffle Gradient 0.88 %
Riffle Gradient 3.34 %
Riffle Length 296 m
Riffle-Pool Spacing 8.78 m
Max Pool Depth 0.25 m
Substrate Characteristics
Particle Shape (cm) Range
X 2.0-19
Y 1.0-12
z 0.5-6
Hydraulic Roughness (cm
Maximum 0-6
Median 0-15
Minimum 0-0.3
Embeddedness (%) 20-100

Average
0.7
39.5
8.3
n/a (Ranking)
76.5
12

* = dominant material

Average
5.26
3.76
1.74

1.9
0.4
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

Particle Sizes (cm)

318
17.3
5
11.4
1.8
10.5
11.8

D10
D50
D90

Part. Size
P

lcm
1.5cm
2cm
3cm
4cm
5cm

Pebble Counts
< 0.0002

0.083

1.16

6.4
3.2
0
0.5
0.5
0
0

% of subpavement on site

Total Percent

N
)
S
S
\%

Substrate Particle Size Distribution based on Pebble Counts

.001-.0049

.02-.049

.2-.49

.60-.79

1.2-1.59
2.4-3.19
4.8-6.39
9.6-12.79
19.2-25.59

Particle Size (cm)

I Total %
—— Cumulative %

38.4-51.19

102.4-204.79

> 409.6

- 100

Cumulative Percent

Field Observations
- narrow entrenched channel

- straight sections
- dense grasses on some banks
- deposition in the centre o fthe channel at some cross-sections
- water was turbid

- grasses in channel

- channel splitting observed
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FLUVIAL GEOMORPHOLOGY SUMMARY

Joshua Creek - JC3

Location: main channel of Joshua Creek upstream of Dundas, northwest of cemetery

Length surveyed: 180m
Number of cross-sections: 10
Date of Survey: June 6/02

Controlling Factors
Geology / Sails: underlain by Glacial Till

Modifying Factors

Surrounding Land Use: scrubforest

General Riparian Vegetation; tall herbaceous vegetation, shrubs, trees
Existing Channel Disturbances none

Woody Debiris: moderate amount of woody debris

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 3.58-7.86 4.99
Bankfull Depth (m) 0.204-0.516 0.31
Width / Depth 7.54-38.53 17.90
Wetted Width (m) 0.95-3.37 2.39
Water Depth (m) 0.038-0.341 0.14
Width / Depth 6.74-71.05 28.93
Entrenchment (m) 12.58-22.86 17.17
Entrenchment Ratic 2.31-4.45 3.58
Manning's r 0.033
Top of Bank Monitoring Cross-section: JC-3
Width (cm)
0 100 200 300 400 500 600 700
0
10 -
20 +
-\
—
T 30 1 N M~ 7 N
&)
< 40 A \
o}
8 50 1
60 | June 2/02 -~
= =Nov 15/02
70 -
July 9/03
80
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Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Materials
*cl/si
cl/silvfs
silvis/cl
cl/fs/vfs
cl/ts

clivs

clay
cl/siffs

Planform Characteristics
Long Profile (avg)

Bankfull Gradient

Inter-Pool Gradienti
Inter-Riffle Gradient

Riffle Gradient

Riffle Length

Riffle-Pool Spacing

Max Pool Depth

Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)

0.27
0.37
0.27
0.35
0.22
0.14
0.30
0.18

Range
0.4-1
12.0-84
7.0-46

40-85
5.0-18
40

Torvane values (kg/cm2

0.70 %
125 %
0.95 %
4.84 %

4.68
8.91
0.32

N < X

Maximum

Median

Minimum

m
m
m

Range
5.5-25
4.0-22

0.3-8

0.3-22
0-2
0-5

5-100

Average
0.6
51.8
17.1
(Ranking)
71.3
11.9

* = dominant material

Average
13
9.5
241

6.5
1.2
0.2
34
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

2.3
3.2
3.2
5.9
2.3
6.4
6.8

Particle Sizes (cm)

D10
D50
D90

Part. Size
P

lcm
1.5cm
2cm

3cm

4 cm

5cm

Pebble Counts
0.0007

0.56
6.51

5.9
5.5
2.7
1.4
n/a
n/a
n/a

% of subpavement on site

Total Percent

<.0002
.0002-.0009

Substrate Particle Size Distribution based on Pebble Counts

.001-.0049
.005-.019
.02-.049

.05-.19

.2-.49
.50-.59

.60-.79
.80-1.19
1.2-1.59
1.6-2.39
2.4-3.19
3.2-4.79
4.8-6.39
6.4-9.59

9.6-12.79
12.8-19.19
19.2-25.59
25.6-38.39
38.4-51.19
51.2-102.39
102.4-204.79
204.8-409.59

I Total %

—l— Cumulative %

+70
+ 60
+ 50
+ 40
+30

r 100
r 90
r 80

Cumulative Percent

+ 20
+ 10

Particle Size (cm)

> 409.6
BEDROCK

Field Observations
- grasses in channel

- high flow channel observed on different sides of the channel along reach
- bedrock exposed at several cross-sections

- significant bank erosion
- macrophytes in channel
- vegetation growing on mid-channel deposit
- sections very depositional
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FLUVIAL GEOMORPHOLOGY SUMMARY

Morrison Creek - MOC-4

Location:

Length surveyed: 169 m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Sails:

Modifying Factors
Surrounding Land Use:
General Riparian Vegetation;
Existing Channel Disturbances
Woody Debiris:

Cross-Sectional Characteristics

North of Dundas Road at Trafalgar Road

underlain by Glacial Till

agricultural land

tall grasses and herbs, shrubs and trees

culvert at upstream end, previously straightened
minor

Range Average
Bankfull Width (m) 2.45-3.69 3.14
Bankfull Depth (m} 0.212-0.347 0.26
Width / Depth 9.18-17.41 12.25
Wetted Width (m) 0.59-2.0 1.29
Water Depth (m) 0.33-0.101 0.06
Width / Depth 10.11-51.47 25.72
Entrenchment (m) 11.69-20.53 14.19
Entrenchment Ratic 3.17-7.12 4.61
Manning's r 0.033
Top of Bank Monitoring Cross-section - MOC-4 (re-established)
Width (cm)
0 50 100 150 200 250 300 350 400
O L L L L L L L L
10 1
20 1

Depth (cm)
S w
o o
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o
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Hydrology

Measured Discharge (cms)

Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Materials
*clay

cl/si

si/cl

Planform Characteristics
Long Profile (avg)

Bankfull Gradienti

Inter-Pool Gradienti
Inter-Riffle Gradient

Riffle Gradient

Riffle Length

Riffle-Pool Spacing

Max Pool Depth

Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)

0.55

Range
0.4-1.2
19-61
7.0-25
1.0-3.0
20-80

Torvane values (kg/cm2

0.28
0.26
0.27

0.60 %
274 %
0.74 %
245 %
6.08 m
195 m
0.12 m

Range
3-315
2.0-19
0.25-4

N < X

Maximum 0-8
Median 0-0.5

Minimum 0
20-100

Average
0.6
34.3
15.5
24 (Ranking)
46.8
0
0%

* = dominant material

Average
8.18
5.64
1.46

2.2
0.1

76.6
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

72.5 P
13.8 lcm
1.3 1.5cm
0 2cm
0 3cm
0 4cm
0 5cm
bedrock

Particle Sizes (cm)

Pebble Counts

D10 <0.0002
D50 0.00052
D90 1.02

0

tmoooooo

Part. Size % of subpavement on site

Total Percent

<.0002

Substrate Particle Size Distribution based on Pebble Counts

I Total %
—l— Cumulative %

r 100
r 90
r 80
r 70
+ 60
+ 50
r 40
r 30
r 20
+ 10

.001-.0049
.02-.049
.2-.49
.60-.79
1.2-1.59
2.4-3.19
4.8-6.39 1
9.6-12.79
19.2-25.59

Particle Size (cm)

38.4-51.19

102.4-204.79

> 409.6

Cumulative Percent

Field Observations
subpavement - large, chunky pieces of shale surrrounded by silt and clay

- shale within silt and clay

- in channel vegetation was dense (cattails)
- banks exposd below bankfull
- exposed tree roots along portions of the reach

poorly defined morphology
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-1 at bank erosion.

Photo 2. Reach JC-1 at bank erosion.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-2 at golf course.

Photo 2. Reach JC-2 at wide pool.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-3 at bank erosion.

Photo 2. Reach JC-3 at channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-4 with fallen and leaning trees.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-5 with accretion on point bars.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-6 with formation of chutes.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-7 general channel conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-8 densely vegetated channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-9 grassed channel between agricultural fields.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-10 grassed channel between agricultural fields.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-11 straight channel with evidence of cattle grazing.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-12 depression in field.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-13 with slumping banks.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-19 with leaning and fallen trees.

Photo 2. Reach JC-19 in woodlot.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-20 with poor bed morphology.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-21 — dry, grassed channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-22 general channel conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-25 vegetated swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-30 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-2 general conditions at upstream extent of reach.

Photo 2. Reach MOC-2 at Trafalgar Road.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-4 densely vegetated channel.

Photo 2. Reach MOC-4 densely vegetated channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W3 agricultural drain.

Photo 2. Reach MOC-W3 agricultural drain.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-1 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-2 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-3 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W1 looking downstream from 6" Line culvert.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W2 looking upstream from 6" Line.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14W-17 and 14W-16a looking downstream from Tremaine.

Photo 2. Reach 14W-17 and 14W-17a looking downstream from Tremaine.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 2. Reach JC-35 looking downstream towards golf course.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-31 looking upstream from Dundas ditch.

Photo 2. Reach JC-31 looking upstream at swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-32 looking upstream at sight.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-36 general conditions.

Photo 2. Reach JC-36 looking upstream.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach JC-36 looking downstream.

Photo 4. Reach JC-36 banks and substrate.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-1 bank erosion.

Photo 2. Reach SMA-1 valley wall contact.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-2 general conditions.

Photo 2. Reach SMA-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach SMA-2 at culvert.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-4 general conditions.

Photo 2. Reach SMA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach SMA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-5 general conditions.

Photo 2. Reach SMA-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-6 general conditions.

Photo 2. Reach SMA-6 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 2. Reach SMA-7 general conditions.

Photo 3. Reach SMA-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-8 general conditions.

Photo 2. Reach SMA-8 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-9 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-1 general conditions.

Photo 2. Reach SMB-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-2 general conditions.

Photo 2. Reach SMB-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-3 general conditions.

Photo 2. Reach SMB-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-4 general conditions.

Photo 2. Reach SMB-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-1 general conditions.

Photo 2. Reach SMC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-2 general conditions.

Photo 2. Reach SMC-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-3 general conditions.

Photo 2. Reach SMC-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14W-11 downstream portion of reach

Photo 2. Reach 14W-11 large pool.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach 14W-11a looking upstream at 407.

Photo 4. Reach 14W-11a looking upstream at 407.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 5. Reach 14W-11 looking upstream (mid-reach).
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-1 looking downstream towards pond.

Photo 1. Reach 14E-2 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-4 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-6 looking upstream.

Photo 2. Reach 14E-6 looking upstream.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-7 general conditions.

Photo 2. Reach 14E-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-1 general conditions.

Photo 2. Reach MC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach MC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-3 general conditions - swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-4 general conditions.

Photo 2. Reach MC-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-1 general conditions.

Photo 2. Reach 16 WA-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach 16 WA-1A general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-6 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-7 general conditions.

Photo 2. Reach 16WA-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-8 collapsed culvert.

Photo 8. Reach 16 WA-8 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach GO-1 (formerly GO-10) general conditions.
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FLUVIAL GEOMORPHOLOGY SUMMARY

Sixteen Mile Creek Trib. - SMA-4

Location: upstream of Neyagawa Drive across from the landfill
Length surveyed: 157.5m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Sails: underlain by Glacial Till

Modifying Factors

Surrounding Land Use: deciduous forest

General Riparian Vegetation; Short grass, tall herbs, shrubs, and trees (Maple, Oak, Hickory)
Existing Channel Disturbances culvert

Woody Debiris: large amount of organic debris

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 2.67-7.8 4.58
Bankfull Depth (m) 0.177-0.309 0.26
Width / Depth 9.11-44.07 18.79
Wetted Width (m) 0.43-1.75 0.90
Water Depth (m) 0.01-0.078 0.05
Width / Depth 10.86-43.00 21.48
Entrenchment (m) 19.78-36.20 25.18
Entrenchment Ratic 3.05-9.61 5.84
Manning's r 0.033
Top of Bank Monitoring Cross-section - SMA-4
Width (cm)
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Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Range
0.4-1.3
11.0-70
8.0-53
2.0-4.0
10.0-70.0
10.0-20.0

Materials Torvane values (kg/cm2
*cl/si 0.26
si 0.11
si/cl 0.17
clay 0.41
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.55 %
Inter-Pool Gradient 0.68 %
Inter-Riffle Gradient 0.96 %
Riffle Gradient 3.34 %
Riffle Length 427 m
Riffle-Pool Spacing 9.04 m
Max Pool Depth 0.13 m
Substrate Characteristics
Particle Shape (cm) Range
X 2.5-26
Y 1.5-15
z 0.5-2.5
Hydraulic Roughness (cm
Maximum 0-14
Median 0-3
Minimum 0-0.3
Embeddedness (%) 30-100
Sub-pavement
Part. Size % of subpavement on site
cl 64.4
si 2.8
vfs 1.7
fs 2.2
ms 2.2
cs 3.3
ves 5

Part. Size
P

lcm
1.5cm
2cm

3cm

4 cm

5cm

Bdr.

Average
0.8
32.6
214
2.7 (Ranking)
32.8
15
10%

* = dominant material

Average
7.58
5.13
1.44

3.7

0.8

0.1
65.5

% of subpavement on site

5

11

0

11

0
0
0

111
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Particle Sizes (cm)

Pebble Counts

D10 < 0.0002
D50 0.29
D90 4.57

Substrate Particle Size Distribution based on Pebble Counts

[ Total %
—l— Cumulative %

Total Percent
a1
o

+70
160
150
+ 40
130

r 100
r 90

+ 80

Cumulative Percent

+ 20
+ 10
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Particle Size (cm)

38.4-51.19
51.2-102.39
102.4-204.79
204.8-409.59

> 409.6
BEDROCK

Field Observations

vegetaion (herbaceous material) in the channel

high flow channel behind right bank

coarse material was embedded in clay/silt, some coarse material was shale
large chunks of shale on bed at some cross-sections

stagnant water at some locations
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FLUVIAL GEOMORPHOLOGY SUMMARY

Stream - Reach # North Oakville West 14W-1

Location: Upstream of Dundas Street, east of Bronte Road
Length surveyed: 497m

Number of cross-sections: 10

Date of Survey: 27-Nov-02

Controlling Factors
Geology / Sails: Queenston Shale, Halton Till

Modifying Factors

Surrounding Land Use: Scrubland

General Riparian Vegetation; Mainly tall herbs and grasses with EIm, Willow,and Apple trees
Existing Channel Disturbances Dundas Street crossing

Woody Debiris: None to major

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 2.37-4.74 3.81
Bankfull Depth (m) 0.25-0.51 0.34
Width / Depth 7.42-11.38 11.38
Wetted Width (m) 0.37-2.84 1.33
Water Depth (m) 0.04-0.34 0.12
Width / Depth 7.18 - 27.95 12.76
Entrenchment (m) 6.76-16.24 9.41
Entrenchment Ratic 1.59-3.43 2.48
Manning's r 0.035
Top of Bank Monitoring Cross-section - 14W-1
Width (cm)
0 40 80 120 160 200 240 280 320 360 400 440 480 520
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Bank Characteristics

500

Range Average
Bank Height (m) 06-1.8 1
Bank Angle (degrees’ 8 - 68 47.1
Root Depth (cm) 9-24 14.9
Protected by vegetation (% 10-90 66.1
Amount of undercut (cm 11-34 16.5
Banks with undercuts (% 30
Materials Soil shear strength (kg/cmz)
cl 0.47
clivfs 0.41
cl/siivfs  * 0.42 * dominant material
cl/silfs 0.40
cl/si 0.38
cl/silcs 0.33
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.18 %
Inter-Pool Gradienti 0.22 %
Inter-Riffle Gradient 2.70 %
Riffle Gradient 1.17 %
Riffle Length 13.63 m
Riffle-Pool Spacing 20.75 m
Max Pool Depth 0.72 m
14 W-1 Long Profile
Distance (m)
0 50 100 150 200 250 300 350 400 450
-2 L L L L L L L L L L L L L
-2.5 4
E
§ 5
L
-3.5 1
-4
—&— Profile Water Left Bankfull Right Bankfull
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Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)
Sub-pavement

Part. Size

cl
Si
vfs
fs
ms
cs
vcs

Particle Sizes (cm)

37.8
17
13.7
8.4
7.0
4.7
6.2

D10
D50
D84
D90

Range
X 15-14
Y 15-9
z 05-7
Maximum  0.25-9

Median 0.10-3.0
Minimum 0.0-0.25

% of subpavement on site

NaN

0.006

15
2.6

5-95

Part. Size
P

lcm

2cm

3cm

4 cm

5cm

Pebble Counts

Average
5.95
4.48
2.88

3.43

0.95

0.09
43

% of subpavement on site

5.2

0

O O oo

Total Percent

100 T

Substrate Particle Size Distribution based on Pebble Counts

90 = Total %

—l— Cumulative %

AN
)
S
S
\%

.001-.0049

.02-.049

.2-.49

.60-.79

1.2-1.59
2.4-3.19
4.8-6.39
9.6-12.79

Particle Size (cm)

19.2-25.59
38.4-51.19

102.4-204.79

> 409.6

Cumulative Percent
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Field Observations

Site 1 has an eroded right bank with exposed Willow tree roots.

The banks of Site 2 contain dune grasses.

Site 3 has a right bank that is higher and more vertical with the thalweg by it.

Site 4 is at the top of a riffle containing a mid channel vegetation bar with stagnant water towards right bank.
Site 5 is a pool area with eroded vertical faced banks.

Site 6 is at the bottom of a pool on a bend with a higher right bank than the left bank.
Site 7 is a the top of a riffle and contains mid channel grasses.

Site 8 is a pool area with a fine substrate.

Site 9 is a riffle area on a bend with the thalweg flowinf towards the right bank.

Site 10 is within a riffle with herbs and grass laying across the channel.

PARISH Geomorphic Ltd.



FLUVIAL GEOMORPHOLOGY SUMMARY

Stream - Reach # North Oakville West 16 WA-1
Location: Upstream of Dundas Street

Length surveyed: 59.25 meters
Number of cross-sections: 10

Date of Survey: 21-Jul-03
Controlling Factors
Geology / Sails: Halton Till

Modifying Factors

Surrounding Land Use: Scrublanc

General Riparian Vegetation: Tall and short herbs and grasses, some shrubs and tree
Existing Channel Disturbances: Dundas Street crossini

Woody Debris: none to minor

Cross-Sectional Characteristics

Range Average

Bankfull Width (m) 1.29-2.55 1.87
Bankfull Depth (m) 0.21-0.32 0.26
Width / Depth 4.45-11.18 7.47
Wetted Width (m) n/a n/a

Water Depth (m) n/a n/a

Width / Depth n/a n/a

Entrenchment (m) 6.76-21.65 15.54
Entrenchment Ratic 4.59-13.12 8.11
Manning's r 0.035

Top of Bank Monitoring Cross-section - 16 WA-1

Width (cm)
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280

N =
o o

Depth (cm)
w
o

40
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50 m— == July 21/03
Nov 20/03
60
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Bank Characteristics

Range
Bank Height (m) 0.35-1.50
Bank Angle (degrees 9-90
Root Depth (cm) 3-22
Root Density (1=Low - 5=High) 1-4
Protected by vegetation (% 5-30
Amount of undercut (cm 11-32
Banks with undercuts (%
Materials Torvane values (kg/cm2
cl/si 0.24
cl * 0.31
silvfs 0.10
si/vfs/cl 0.15

Planform Characteristics
Long Profile (avg)

Average

0.60

53.0

10.3

24 (Category)
8.3
17

25%

* = dominant material

Bankfull Gradient 0.66 %
Inter-Pool Gradient n/a %
Inter-Riffle Gradient n/a %
Riffle Gradient n/a %
Riffle Length n/am
Riffle-Pool Spacing n/am
Max Pool Depth n/am
North Oakville West 16 WA-1 Long Profile
Distance (m)
-1.45 T T
10 20 30 40 50 60
LI . |
-1.65 -
| |
| |
4
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E
H TN R
8 205 |
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w
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ot I N O

PARISH Geomorphic Ltd.




Substrate Characteristics

Particle Shape (cm) Range Average
X 2-26 10.92
Y 1.5-22 7.8
z 0.5-10.5 2.72

Hydraulic Roughness (cm

Maximum 1-8 5.05
Median  0.25-1.0 0.53
Minimum 0 0
Embeddedness (%) 20-100 52.00
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 100.00 P --
si -- lcm --
vfs -- 1.5cm --
fs -- 2cm --
ms -- 3cm --
cs -- 4cm --
ves -- bedrock --

Particle Sizes (cm)
Pebble Counts

D10 Nan
D50 0.36
D90 3.53
Substrate Particle Size Distribution based on Pebble Counts
100 + - 100
90 + = Total % 190
i 0,
80 | —l— Cumulative % 180
o
70 + + 70
E 8
8 60 A +60 &
P
& 50 +50 S
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g 40 - t40 =
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: =T
Particle Size (cm)
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Field Observations

- Dry channel

- Exposed clay till subpavement
- Exposed treet roots

- Vertical, eroded banks

- Dense vegetation on banks

- Island formation

PARISH Geomorphic Ltd.



FLUVIAL GEOMORPHOLOGY SUMMARY

Joshua Creek - JC-13

Location:

Length surveyed: 173.0m
Number of cross-sections: 10
Date of Survey: June 7/02

Controlling Factors
Geology / Sails:

Modifying Factors
Surrounding Land Use:
General Riparian Vegetation;
Existing Channel Disturbances
Woody Debiris:

Cross-Sectional Characteristics

underlain by Glacial Till

grass meadow and scrub forest

tall herbaceous vegetaition, shrubs, trees
the reach appears straightened

minor woody debris

Downstream of Burnhamthorpe Road between Trafalgar Road and Ninth Line

Range Average
Bankfull Width (m) 2.06-5.0 2.92
Bankfull Depth (m) 0.159-0.324 0.24
Width / Depth 6.75-27.30 13.00
Wetted Width (m) 0.63-2.6 1.34
Water Depth (m) 0.019-0.213 0.09
Width / Depth 5.49-124.74 31.80
Entrenchment (m) 6.58-9.42 8.15
Entrenchment Ratic 1.58-4.16 2.97
Manning's r 0.03
Top of Bank Monitoring Cross-section - JC-13
Width (cm)
0 100 200 300 400 500 600 700
0
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Hydrology

Measured Discharge (cms)

Bank Characteristics

0.03 (upstream end of reach at road crossing)

Range
Bank Height (m) 0.4-1.5
Bank Angle (degrees 13-80
Root Depth (cm) 4.0-15
Root Density (1=Low - 5=High) n/a
Protected by vegetation (% 40-90
Amount of undercut (cm 12
Banks with undercuts (% 5%
Materials Torvane values (kg/cm2
clivfs/si 0.24
sl/silvfs 0.32
*clay 0.32
cl/cs 0.24
clivfs 0.3
cl/si 0.34
vcs/cs/cl 0.23
cl/cs/si 0.15
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.65 %
Inter-Pool Gradient 0.59 %
Inter-Riffle Gradient 0.88 %
Riffle Gradient 3.34 %
Riffle Length 296 m
Riffle-Pool Spacing 8.78 m
Max Pool Depth 0.25 m
Substrate Characteristics
Particle Shape (cm) Range
X 2.0-19
Y 1.0-12
z 0.5-6
Hydraulic Roughness (cm
Maximum 0-6
Median 0-15
Minimum 0-0.3
Embeddedness (%) 20-100

Average
0.7
39.5
8.3
n/a (Ranking)
76.5
12

* = dominant material

Average
5.26
3.76
1.74

1.9
0.4
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

Particle Sizes (cm)

318
17.3
5
11.4
1.8
10.5
11.8

D10
D50
D90

Part. Size
P

lcm
1.5cm
2cm
3cm
4cm
5cm

Pebble Counts
< 0.0002

0.083

1.16

6.4
3.2
0
0.5
0.5
0
0

% of subpavement on site

Total Percent

N
)
S
S
\%

Substrate Particle Size Distribution based on Pebble Counts

.001-.0049

.02-.049

.2-.49

.60-.79

1.2-1.59
2.4-3.19
4.8-6.39
9.6-12.79
19.2-25.59

Particle Size (cm)

I Total %
—— Cumulative %

38.4-51.19

102.4-204.79

> 409.6

- 100

Cumulative Percent

Field Observations
- narrow entrenched channel

- straight sections
- dense grasses on some banks
- deposition in the centre o fthe channel at some cross-sections
- water was turbid

- grasses in channel

- channel splitting observed

PARISH Geomorphic Ltd.




FLUVIAL GEOMORPHOLOGY SUMMARY

Joshua Creek - JC3

Location: main channel of Joshua Creek upstream of Dundas, northwest of cemetery

Length surveyed: 180m
Number of cross-sections: 10
Date of Survey: June 6/02

Controlling Factors
Geology / Sails: underlain by Glacial Till

Modifying Factors

Surrounding Land Use: scrubforest

General Riparian Vegetation; tall herbaceous vegetation, shrubs, trees
Existing Channel Disturbances none

Woody Debiris: moderate amount of woody debris

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 3.58-7.86 4.99
Bankfull Depth (m) 0.204-0.516 0.31
Width / Depth 7.54-38.53 17.90
Wetted Width (m) 0.95-3.37 2.39
Water Depth (m) 0.038-0.341 0.14
Width / Depth 6.74-71.05 28.93
Entrenchment (m) 12.58-22.86 17.17
Entrenchment Ratic 2.31-4.45 3.58
Manning's r 0.033
Top of Bank Monitoring Cross-section: JC-3
Width (cm)
0 100 200 300 400 500 600 700
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Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Materials
*cl/si
cl/silvfs
silvis/cl
cl/fs/vfs
cl/ts

clivs

clay
cl/siffs

Planform Characteristics
Long Profile (avg)

Bankfull Gradient

Inter-Pool Gradienti
Inter-Riffle Gradient

Riffle Gradient

Riffle Length

Riffle-Pool Spacing

Max Pool Depth

Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)

0.27
0.37
0.27
0.35
0.22
0.14
0.30
0.18

Range
0.4-1
12.0-84
7.0-46

40-85
5.0-18
40

Torvane values (kg/cm2

0.70 %
125 %
0.95 %
4.84 %

4.68
8.91
0.32

N < X

Maximum

Median

Minimum

m
m
m

Range
5.5-25
4.0-22

0.3-8

0.3-22
0-2
0-5

5-100

Average
0.6
51.8
17.1
(Ranking)
71.3
11.9

* = dominant material

Average
13
9.5
241

6.5
1.2
0.2
34
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

2.3
3.2
3.2
5.9
2.3
6.4
6.8

Particle Sizes (cm)

D10
D50
D90

Part. Size
P

lcm
1.5cm
2cm

3cm

4 cm

5cm

Pebble Counts
0.0007

0.56
6.51

5.9
5.5
2.7
1.4
n/a
n/a
n/a

% of subpavement on site

Total Percent

<.0002
.0002-.0009

Substrate Particle Size Distribution based on Pebble Counts

.001-.0049
.005-.019
.02-.049

.05-.19

.2-.49
.50-.59

.60-.79
.80-1.19
1.2-1.59
1.6-2.39
2.4-3.19
3.2-4.79
4.8-6.39
6.4-9.59

9.6-12.79
12.8-19.19
19.2-25.59
25.6-38.39
38.4-51.19
51.2-102.39
102.4-204.79
204.8-409.59

I Total %

—l— Cumulative %

+70
+ 60
+ 50
+ 40
+30

r 100
r 90
r 80

Cumulative Percent

+ 20
+ 10

Particle Size (cm)

> 409.6
BEDROCK

Field Observations
- grasses in channel

- high flow channel observed on different sides of the channel along reach
- bedrock exposed at several cross-sections

- significant bank erosion
- macrophytes in channel
- vegetation growing on mid-channel deposit
- sections very depositional
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FLUVIAL GEOMORPHOLOGY SUMMARY

Morrison Creek - MOC-4

Location:

Length surveyed: 169 m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Sails:

Modifying Factors
Surrounding Land Use:
General Riparian Vegetation;
Existing Channel Disturbances
Woody Debiris:

Cross-Sectional Characteristics

North of Dundas Road at Trafalgar Road

underlain by Glacial Till

agricultural land

tall grasses and herbs, shrubs and trees

culvert at upstream end, previously straightened
minor

Range Average
Bankfull Width (m) 2.45-3.69 3.14
Bankfull Depth (m} 0.212-0.347 0.26
Width / Depth 9.18-17.41 12.25
Wetted Width (m) 0.59-2.0 1.29
Water Depth (m) 0.33-0.101 0.06
Width / Depth 10.11-51.47 25.72
Entrenchment (m) 11.69-20.53 14.19
Entrenchment Ratic 3.17-7.12 4.61
Manning's r 0.033
Top of Bank Monitoring Cross-section - MOC-4 (re-established)
Width (cm)
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Hydrology

Measured Discharge (cms)

Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Materials
*clay

cl/si

si/cl

Planform Characteristics
Long Profile (avg)

Bankfull Gradienti

Inter-Pool Gradienti
Inter-Riffle Gradient

Riffle Gradient

Riffle Length

Riffle-Pool Spacing

Max Pool Depth

Substrate Characteristics

Particle Shape (cm)

Hydraulic Roughness (cm

Embeddedness (%)

0.55

Range
0.4-1.2
19-61
7.0-25
1.0-3.0
20-80

Torvane values (kg/cm2

0.28
0.26
0.27

0.60 %
274 %
0.74 %
245 %
6.08 m
195 m
0.12 m

Range
3-315
2.0-19
0.25-4

N < X

Maximum 0-8
Median 0-0.5

Minimum 0
20-100

Average
0.6
34.3
15.5
24 (Ranking)
46.8
0
0%

* = dominant material

Average
8.18
5.64
1.46

2.2
0.1

76.6
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Sub-pavement
Part. Size

cl
Si
vfs
fs
ms
cs
vcs

% of subpavement on site

72.5 P
13.8 lcm
1.3 1.5cm
0 2cm
0 3cm
0 4cm
0 5cm
bedrock

Particle Sizes (cm)

Pebble Counts

D10 <0.0002
D50 0.00052
D90 1.02

0

tmoooooo

Part. Size % of subpavement on site

Total Percent

<.0002

Substrate Particle Size Distribution based on Pebble Counts

I Total %
—l— Cumulative %

r 100
r 90
r 80
r 70
+ 60
+ 50
r 40
r 30
r 20
+ 10

.001-.0049
.02-.049
.2-.49
.60-.79
1.2-1.59
2.4-3.19
4.8-6.39 1
9.6-12.79
19.2-25.59

Particle Size (cm)

38.4-51.19

102.4-204.79

> 409.6

Cumulative Percent

Field Observations
subpavement - large, chunky pieces of shale surrrounded by silt and clay

- shale within silt and clay

- in channel vegetation was dense (cattails)
- banks exposd below bankfull
- exposed tree roots along portions of the reach

poorly defined morphology

PARISH Geomorphic Ltd.




North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-1 at bank erosion.

Photo 2. Reach JC-1 at bank erosion.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-2 at golf course.

Photo 2. Reach JC-2 at wide pool.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-3 at bank erosion.

Photo 2. Reach JC-3 at channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-4 with fallen and leaning trees.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-5 with accretion on point bars.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-6 with formation of chutes.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-7 general channel conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-8 densely vegetated channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-9 grassed channel between agricultural fields.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-10 grassed channel between agricultural fields.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-11 straight channel with evidence of cattle grazing.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-12 depression in field.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-13 with slumping banks.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-19 with leaning and fallen trees.

Photo 2. Reach JC-19 in woodlot.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-20 with poor bed morphology.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-21 — dry, grassed channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-22 general channel conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-25 vegetated swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-30 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-2 general conditions at upstream extent of reach.

Photo 2. Reach MOC-2 at Trafalgar Road.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-4 densely vegetated channel.

Photo 2. Reach MOC-4 densely vegetated channel.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W3 agricultural drain.

Photo 2. Reach MOC-W3 agricultural drain.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-1 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-2 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SHC-3 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W1 looking downstream from 6" Line culvert.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MOC-W2 looking upstream from 6" Line.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14W-17 and 14W-16a looking downstream from Tremaine.

Photo 2. Reach 14W-17 and 14W-17a looking downstream from Tremaine.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 2. Reach JC-35 looking downstream towards golf course.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-31 looking upstream from Dundas ditch.

Photo 2. Reach JC-31 looking upstream at swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-32 looking upstream at sight.

PARISH Geomorphic Ltd. Page 31



North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach JC-36 general conditions.

Photo 2. Reach JC-36 looking upstream.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach JC-36 looking downstream.

Photo 4. Reach JC-36 banks and substrate.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-1 bank erosion.

Photo 2. Reach SMA-1 valley wall contact.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-2 general conditions.

Photo 2. Reach SMA-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach SMA-2 at culvert.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-4 general conditions.

Photo 2. Reach SMA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach SMA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-5 general conditions.

Photo 2. Reach SMA-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-6 general conditions.

Photo 2. Reach SMA-6 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-7 general conditions.

PARISH Geomorphic Ltd. Page 42



North Oakville Subwatersheds Photo Appendix
2002-05

Photo 2. Reach SMA-7 general conditions.

Photo 3. Reach SMA-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-8 general conditions.

Photo 2. Reach SMA-8 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMA-9 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-1 general conditions.

Photo 2. Reach SMB-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-2 general conditions.

Photo 2. Reach SMB-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-3 general conditions.

Photo 2. Reach SMB-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMB-4 general conditions.

Photo 2. Reach SMB-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-1 general conditions.

Photo 2. Reach SMC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-2 general conditions.

Photo 2. Reach SMC-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-3 general conditions.

Photo 2. Reach SMC-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach SMC-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14W-11 downstream portion of reach

Photo 2. Reach 14W-11 large pool.

PARISH Geomorphic Ltd. Page 1



North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach 14W-11a looking upstream at 407.

Photo 4. Reach 14W-11a looking upstream at 407.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 5. Reach 14W-11 looking upstream (mid-reach).
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-1 looking downstream towards pond.

Photo 1. Reach 14E-2 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-4 swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-6 looking upstream.

Photo 2. Reach 14E-6 looking upstream.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 14E-7 general conditions.

Photo 2. Reach 14E-7 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-1 general conditions.

Photo 2. Reach MC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach MC-1 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-3 general conditions - swale.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach MC-4 general conditions.

Photo 2. Reach MC-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-1 general conditions.

Photo 2. Reach 16 WA-1 general conditions.

PARISH Geomorphic Ltd. Page 13



North Oakville Subwatersheds Photo Appendix
2002-05

Photo 3. Reach 16 WA-1A general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-2 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-3 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-4 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-5 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-6 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16 WA-7 general conditions.

Photo 2. Reach 16WA-7 general conditions.

PARISH Geomorphic Ltd. Page 20



North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach 16WA-8 collapsed culvert.

Photo 8. Reach 16 WA-8 general conditions.
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North Oakville Subwatersheds Photo Appendix
2002-05

Photo 1. Reach GO-1 (formerly GO-10) general conditions.
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FLUVIAL GEOMORPHOLOGY SUMMARY

Sixteen Mile Creek Trib. - SMA-4

Location: upstream of Neyagawa Drive across from the landfill
Length surveyed: 157.5m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Sails: underlain by Glacial Till

Modifying Factors

Surrounding Land Use: deciduous forest

General Riparian Vegetation; Short grass, tall herbs, shrubs, and trees (Maple, Oak, Hickory)
Existing Channel Disturbances culvert

Woody Debiris: large amount of organic debris

Cross-Sectional Characteristics

Range Average
Bankfull Width (m) 2.67-7.8 4.58
Bankfull Depth (m) 0.177-0.309 0.26
Width / Depth 9.11-44.07 18.79
Wetted Width (m) 0.43-1.75 0.90
Water Depth (m) 0.01-0.078 0.05
Width / Depth 10.86-43.00 21.48
Entrenchment (m) 19.78-36.20 25.18
Entrenchment Ratic 3.05-9.61 5.84
Manning's r 0.033
Top of Bank Monitoring Cross-section - SMA-4
Width (cm)
0 100 200 300 400 500 600 700
O | | | | | | |
5 -
10 +
15 A
€ 20 -
L
< 25 4
% 30 +
(a)
35 1 June 12/02
40 1 | — —nNov 15/02
45 July 9/03
50
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Bank Characteristics

Bank Height (m)

Bank Angle (degrees

Root Depth (cm)

Root Density (1=Low - 5=High)
Protected by vegetation (%
Amount of undercut (cm
Banks with undercuts (%

Range
0.4-1.3
11.0-70
8.0-53
2.0-4.0
10.0-70.0
10.0-20.0

Materials Torvane values (kg/cm2
*cl/si 0.26
si 0.11
si/cl 0.17
clay 0.41
Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.55 %
Inter-Pool Gradient 0.68 %
Inter-Riffle Gradient 0.96 %
Riffle Gradient 3.34 %
Riffle Length 427 m
Riffle-Pool Spacing 9.04 m
Max Pool Depth 0.13 m
Substrate Characteristics
Particle Shape (cm) Range
X 2.5-26
Y 1.5-15
z 0.5-2.5
Hydraulic Roughness (cm
Maximum 0-14
Median 0-3
Minimum 0-0.3
Embeddedness (%) 30-100
Sub-pavement
Part. Size % of subpavement on site
cl 64.4
si 2.8
vfs 1.7
fs 2.2
ms 2.2
cs 3.3
ves 5

Part. Size
P

lcm
1.5cm
2cm

3cm

4 cm

5cm

Bdr.

Average
0.8
32.6
214
2.7 (Ranking)
32.8
15
10%

* = dominant material

Average
7.58
5.13
1.44

3.7

0.8

0.1
65.5

% of subpavement on site

5

11

0

11

0
0
0

111
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Particle Sizes (cm)

Pebble Counts

D10 < 0.0002
D50 0.29
D90 4.57

Substrate Particle Size Distribution based on Pebble Counts

[ Total %
—l— Cumulative %

Total Percent
a1
o

+70
160
150
+ 40
130

r 100
r 90

+ 80

Cumulative Percent

+ 20
+ 10

40 -

30

20 +

10 -

07 }—}
N e R e s e o e e s e I e R B o )
8§88 g g ST~ amwo o~ dn 0
834 7T rTHdAd oo T T NRY O 2N LR
- T T L N O M ® O N O S N oo s TOF Sl
vV a4 49 o - TR d N m g © Q@ XN ©

8 8 < o d o
8 @ 4 -

Particle Size (cm)

38.4-51.19
51.2-102.39
102.4-204.79
204.8-409.59

> 409.6
BEDROCK

Field Observations

vegetaion (herbaceous material) in the channel

high flow channel behind right bank

coarse material was embedded in clay/silt, some coarse material was shale
large chunks of shale on bed at some cross-sections

stagnant water at some locations
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Top of Bank Monitoring Cross-section - 14W-1
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Top of Bank Monitoring Cross-section - 14W-1
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Photo 4w.1 Single Piezometer

Photo 4.4 Shale Outcrop Along Fourteen Mile Creek.
Groundwater was observed discharging to the creek
from the base of the outcrop.




Photo 4W.2

Photo 4.5 Mini-piezometer Nest




Photo E.1 Oblique Photo of much of the study area.
(Note intersection of Tremaine Road and Dundas Street in foreground and gently sloping fluted Till Plain).



Photo E.2 Sixteen Mile Creek Valley Looking South From Highway 407
(Note the exposed horizontally layered red shale of the Queenston Formation)



Photo E.3 Shale Exposed in Fourteen Mile Creek Valley



Photo E.4 Fourteen Mile Creek Valley North of Dundas
Note the alluvium in the stream valley, and the shale pieces indicating the creek bed is on bedrock



Legend

2151 MOE well number
B Dug well
®  Dirilled overburden well
¢  Drilled bedrock well
A Cross section
Monitoring well nest
Mini-piezometer location

Reference: Planning Services Department, Corporate Drafting & Design Office, Town of Oakuville.
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WELL LOCATION MAP

North Oakville Creeks East of Sixteen Mile Creek

Subwatershed Study
Oakville, Ontario
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