


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 2.1% 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 

ES5 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% 14.1

JC1045 33.73 0.8% 0.3

J4 16.81 76.0% 12.8

J5 36.96 73.2% 27.1

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% 7.1

J16 74.29 51.7% 38.4

J17 134.48 43.4% 58.4
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Planning Authorities Interagencv Review 

Terms of Reference 

t Purpose 

Recognizing the urban context of North Oakville, the purpose of the Planning Authorities 
Interagency Review is to allow the Town of Oakville (Town), Region of Halton (Region) and 
Ministry of Municipal Affairs and Housing (MMAH) to 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 an input to the Secondary Plan. This process will include collectively analysing, 
assessing and interpreting available data with respect to potential candidate earth and life 
science areas of natural and scientific interest (ANSI'S), provincially significant wetlands 
(PSW's) and the hydrological significance of the Trafalgar Moraine, as well as woodlots, 
corridors and linkages as other potential elements of the system. 

The Planning Authorities Interagency Review will also include an assessment of the 
preliminary Secondary Plan natural heritage/open space system policy framework to 
detenmine if it reflects the directions in the initial policy framework options and all other final 
approved policy, within the north Oakville urban context. 

2. Location 

The North Oakville lands are located south of Highway 407 and north of Regional 
Road 5 between Ninth Line and the west boundary of the Town of Oakville. 

3. Background 

The Town of Oakville adopted Official Plan Amendment No. 198 (OPA 198) in May 
2002. The Amendment brings the lands in North Oakville into the urban envelope. 
However, no development can occur prior to the preparation of Secondary Plans. 

OPA 198 provides a framework for the preparation of those Secondary Plans. In 
particular, as a basis for the Secondary Plans, a Subwatershed Study must be 
undertaken. The Subwatershed Study is intended, among other matters, to identify 
and evaluate natural features and provide the Town with the foundation for the 
establishment of a natural heritage/open space system for North Oakville. 

To date, in accordance with the policy direction in OPA 198, the Town has, with 
respect to the Subwatershed Study: 
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i) established Terms of Reference which were approved by the Region (which 
also represents the provincial interest in its delegated capacity) and 
Conservation Halton; 

ii) included in the Terms of Reference the identification and assessment of 
wetlands, ANSI's and the associated characteristics of the Trafalgar 
Moraine; 

iii) retained in 2002 an inter-disciplinary team of environmental consultants to 
conduct the Subwatershed Study for all the North Oakville lands and 
adjacent lands as necessary to define extemal connections; 

iv) appointed a Technical Advisory Committee (T AC) to provide input to the 
study on which the Region and Conservation Ha~on each have three 
representatives; 

v) invHed the Ministry of Natural Resources (MNR) to attend the TAC 
meetings. 

Further, in accordance with the policy direction in OPA 198, the Town has also, with 
respect to the Secondary Plan: 

i) retained a multi-disciplinary team of consultants to develop a Secondary 
Plan for the lands east of Sixteen Mile Creek (East Secondary Plan), 
which includes the Subwatershed study team to ensure that the objectives 
of the Subwatershed Plan are integrated into the Secondary Plan; 

ii) approved a work program for the East Secondary Plan which includes a 
charrette which will involve the community in the development of a vision 
and master plan for the area; and, 

iii) will be undertaking the preparation of one or two Secondary Plans for the 
lands west of the Creek (West Secondary Plan(s) using a process similar 
to that used for the lands east of Sixteen Mile Creek. 

Through the Subwatershed Study process, the Town's consultants have collected 
a significant amount of data wHh respect to the natural features and functions of 
the North Oakville lands. The draft Subwatershed Characterization Report for the 
lands east of Sixteen Mile Creek was published in January 2002 and includes the 
data collected to that time for the lands west of the Creek. The fieldwork for this 
area is expected to be completed by May 20, 2003, including additional data 
collection requested by MNR. Data collection for the lands west of Sixteen Mile 
Creek is on going and is expected to be completed by May 20, 2003. 

The following additional information is also available: 

i) The Region through the Five Year Review of its Official Plan has collected 
information on environmentally significant areas (ESA's), and significant 
woodlands; and, 

ii) The Ministry of Natural Resources conducted field work in 2002 with 
respect to certain natural features wHh a focus on the identification of 
provincially significant wetlands, potential candidate life science ANSI's 
and a potential candidate earth science ANSI in North Oakville and/or 
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Milton. MNR is currently conducting addHional fieldwork with respect to 
certain natural features, which will be completed in the spring of 2003. 

4. Interagency Review Composition 

The membership of the Interagency Review will consist of the Planning Approval 
authorHies being the Town, the Region and MMAH. Each Member will appoint a 
senior planning official to act as its representative to the Interagency Review as 
follows: 

i) Town of Oakville - Commissioner of Planning and Development (or 
Delegate); 

ii) Region of Halton - Commissioner of Planning and Public Works (or 
Delegate); 

iii) Ministry of Municipal Affairs and Housing - Assistant Deputy Minister, 
Municipal Services Division (or Delegate). 

The administrative co-ordinator of the Interagency Review will be the Town's 
Commissioner of Planning and Development, while MMAH will facilitate and c0-

ordinate the Province's role throughout the Review through its "one-window" . 
planning service. . 

Conservation Halton and MNR will be Participants in the Interagency Review to 
provide technical advice as set out in Section 5 of the Terms of Reference. Senior 
planning officials may also involve their staff as required to provide advice. 

5. Technical Advisors 

Conservation Halton and MNR will be Participants in the Review and will provide 
advice and assistance in understanding the potential elements of the natural 
heritage/open space system. 

In addition, other Technical Advisors will be participants in the Review and will 
provide advice and assistance as follows: 

i. Town - Consultants for the Subwatershed Study and Secondary Plan; 
and, 

ii. Region -any consultants retained with respect to the update of the 
environmental features for the Five-Year Official Plan Review. 

The technical advisors will also be available, as necessary, for discussions with 
the Members and the other technical advisors. 
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6. Base Data 

All available Technical Data relevant to the Review will be provided by the 
Members as a basis for the Review as follows: 

i) Town - data collected through the Subwatershed Study prior to May 20, 
2003; 

ii) Region - data collected as part of the Five-Year Review of the 
Regional Official Plan prior to May 20, 2003; and, 

iii) MMAH - data collected by MNR prior to May 20, 2003. 

There has already been some reporting on the data collection process made 
available to the public. However, relevant information which has not yet been 
made available will be released at a meeting of the Subwatershed Technical 
Advisory Committee meeting scheduled for May 23, 2003. Provincial information 
will be released by MMAH as part of the ·one window" approach. 

It is not anticipated that any additional technical work will be required beyond the 
work required to prepare the Technical Data. However, if further work is 
determined to be necessary through the Interagency Review, the Town, the 
Region and MMAH will agree to a reasonable formula for sharing any costs 
associated with this additional technical work. 

7. Interagency Review Process 

The Planning Authorities Interagency Review process will be a component of the 
Subwatershed Study It will also serve as an input to Phase" of that Study to the 
tasks related to "Analysis of Conditions· and "Impact Analysis·. In tum, the 
Subwatershed Study and Interagency Review will also serve an input to the 
Secondary Plan Process. (see attached Schedule A: Process Map) 

The purpose of the Planning Authorities Interagency Review is to allow the Town of 
Oakville (Town), Region of Halton (Region) and Ministry of Municipal Affairs and Housing 
(MMAH) to 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 an input to the Secondary Plan .. This process 
will include collectively analysing, assessing and interpreting available data with respect to 
potential candidate earth and life science areas of natural and scientific interest (ANSI'S), 
provincially significant wetlands (PSWs) and the hydrological significance of the Trafalgar 
Moraine, as well as woodlots, corridors and linkages as other potential elements of the 
system. 

The Interagency Review will also include an assessment of the preliminary Secondary 
Plan natural heritage/open space system policy framework to determine if it reflects the 
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directions in the initial policy framework options and all other final approved policy, wHhin 
the north Oakville urban context. 

The analysis, assessment and interpretation of the Technical Data by the 
Members will be carried out in the context of: 

i) the Town's intent to establish a natural heritage/open space system 
within North Oakville through the Subwatershed Study and the 
Secondary Plans, including associated updates of Figures F1 and 
F2 of the Official Plan; 

ii) the Provincial Policy Statement; 

iii) the Regional Official Plan, as amended; 

iv) the Oakville Official Plan; 

v) the desire of the Members to implement within North Oakville the 
Province's smart growth principles of promoting and planning for growth by 
balancing the goals of creating strong communities, building vibrant communHies 
and promoting a clean and healthy environment. 

Any common position developed as part of the Interagency Review, will be 
provided to the Town and its Subwatershed and Secondary Plan consultants as 
input to those studies. This input will provide to the public through the public input 
component of Phase II of the Subwatershed Study in September 2003. It will also 
provide in tum input to the East Secondary Plan. Further, when the work on the 
West Secondary Plan(s) commences, the results of the review will provide, 
through the Subwatershed Study, an input to that process. This input may require 
the reconstitution of the Review team to provide input to the draft Secondary 
Plan(s) for that area. 

It should be noted, however, that while the Members will work toward reaching a 
common posHion, it is possible that there may be no consensus on some or all 
matters. In the event that the Members differ in their conclusions, they will each 
release their individual conclusions through the Subwatershed Study process and 
this information will also be made available as input to the Secondary Plan(s). 

Further, where a common position has not been achieved at the {;ompletion of the 
Review (for the lands east of Sixteen Mile Creek and for the lands west of Sixteen 
Mile Creek respectively), H is recognized that each Member will take whatever 
steps they deem appropriate, in accordance with their individual responsibilities as 
set out in legislation and policy. In any event, upon completion of the Review for 
the lands east of Sixteen Mile Creek and the lands west of Sixteen Mile Creek 
respectively, MNR will identify any provincially significant natural heritage features 
and areas within the North Oakville area in accordance with their responsibilities 
as set out in legislation and policy. 
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8. Interagency Review Schedule 

The focus of the Interagency Review will be between May and August 2003 (See 
Schedule A: Process Map). The conclusions of the review with respect to policy 
framework options will be included in the draft Phase II Subwatershed Study 
Report to be released for public review and comment in September 2003. This 
information will also be available as input to the East Secondary Plan charrelle. 
Prior to finalization of the results of the Review, the Members will carry out an 
assessment of the natural heritage/open space system policy framework of the 
preliminary Secondary Plan, taking into account submissions from the public, as 
well as other information arising from the Subwatershed and Secondary Plan 
processes. 

9. OPA 198 

It is recognized by the Members that the approval of OPA 198 at this time is 
appropriate, with the assessment of the Technical Data being conducted through 
the Subwatershed Study and Secondary Plan(s) and the Members will support the 
purpose and role of the Interagency Review at the Ontario Municipal Board. 

The Members acknowledge and respect that OPA 198 is under appeal and before 
the OMB and they undertake to amend and modify the terms of this Interagency 
Review so as to respect any determination of the OMB. 
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Phase I 
Action 

Public 

Schedule 

Phase II 
Action' 

Public 

Schedule 

PROCESS MAP: DEVELOPMENT 
NATURAL HERITAGE/OPEN SPACE SYSTEM - MAY 16,2003 

Meeting Subwatershed Interagency Phase II 

Technical Advisory Review Technical Subwatershed 

Committee ('''I' AC") Meetings TAC & Public 
Open House 

.~ 
r 

Data Review Interagency Data Policy Option 
Delivery Development 

Review Report 
Phase I 

f .1 
Public & Stakeholder Written Public & 
Advisory Committee Stakeholder SAC 

("SAC") Data Inout 

June 2003 By June 30, 2003 June - mid-August 2003 
mid-August -

mid-September 2003 

MNR 
Preliminary Secondary Preliminary Secondary Plan 

~ 
Identification 

Secondary Plan Plan including Secondary Plan TACMeeting Provo Sig. Nat. 
Charrette Subwatershed Phase Review and Area 

-+ r-+ ill f--+ Workshops + Interagency Review 
Interagency 

Review Report 
Technical Meetings Phase II 4 Secondary Plan Interagency 

Review Report 
Phase I 

~ 

Public & Public & Public & Public & 
SAC SAC SAC SAC 

September 17 - 24, 2003 January 2004 February 2004 March 2004 April - June 2004 

.' . . , 
, ., 
, 

'Note: When the work on the West Secondary Plan(s) commences, the results of the review will provide, through the Subwatershed Study, an input to that process. This input 
may require the reconstitution of the Review team to provide input to the draft Secondary Plan(s) for that area. 
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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 Planning Authorities Interagency Review Phase I Report 

As you are aware, 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, with technical assistance from the Ministry of Natural Resources 
and Conservation Halton, "to 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 al/ be input to the Secondary Plan." Once the preliminary 
Secondary Plan(s) are completed which reflect theSubwatershed Study work to date, the IAR 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 framework. 

In accordance with the Terms of Reference of the Planning Authorities Interagency Review (lAR), 
attached is the Phase I Report which is to serve as input to the Subwatershed Study. 

The report outlines the process followed by the IAR, including the Guiding Principles which formed 
the basis for the Review. lt 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 Terms 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 policy framework 
approach. 

That policy 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 dependent on a 
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 to buffers and with respect to 
transportation 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 Regional Municipality of Ha~on Town of Oakville 
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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 technical level "to 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. "This report outlines the results of the IAR. 

1.2 NATURAL HERITAGE AND WATER RESOURCES 

The IAR process focused on the identification of a sustainable natural heritage system, with an 
emphasis on natural features such as wetlands, woodlands, ANSI's/ESA's and wildlife habitat. The 
IAR 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 valley 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 heritage/open space system will further 
enhance the connectivity of the system. 

1.3 REVIEW AREA 

The area which is the subject of the IAR is known as "North Oakville". It is bounded by: 

i) 
ii) 
iii) 
iv) 

North 
East 
South 
West 

Highway 407 
Ninth Line 
Regional Road 5 (Dundas Street) 
Tremaine Road. 

1.4 REPORT OUTLINE 

The report reflects the three areas explored by the IAR and is comprised of the following sections: 
i) Section 2 Guiding Principles 
ii) Section 3 Natural Heritage Features Review 
iii) Section 4 Policy Framework Approach. 
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2. GUIDING PRINCIPLES 

2.1 INTRODUCTION 

This section outlines the background to the IAR and the Guiding Principles on which the Review 
was based. 

2.2 BACKGROUND 

The Town of Oakville has placed a pri9rity 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. It 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 intended to establish the linked natural heritage/open space system. 

While the Town has the responsibility for developing the linked natural heritage/open space 
system, it has always been recognized that the Ministry of Municipal Affairs and Housing, and the 
Region of Halton, as planning author~ies, with input from the Ministry of Natural Resources and 
Conservation Halton, also have important roles in the determination of the components of the 
system and the related policy framework. 

The need to provlde 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 Moraine. On April 22, 2002, 
Council adopted a resolution, which states that: 

"That the Town support and continue to explore the potential for an interagency assessment of the 
Trafalgar Moraine, in conjunction with the Province of Ontario, Region of Halton and Conservation 

. Halton." 

The interagency review was also referenced in the preamble to the motion adopting Official Plan 
Amendment No. 198 on May 29,2002. 

Since those actions of Council, the Province carried out additional field research in North Oakville 
which was completed in the spring of 2003. It was determined therefore, that the best timing for 
the start of 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 Terms of Reference establish the IAR process as a component of Phase II of the 
Subwatershed Study. In turn 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 IAR 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 aU other final approved policy, within 
the North Oakville urban context. 

2.4 GUIDING PRINCIPLES 

The initial step in the IAR 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 design a natural heritage/open space system (the ·system") that reflects North 
Oakville's urban context as envisioned in Regional Plan Amendment No.8 and OPA 198. 

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

3. To recognize that form and function will vary throughout the system, and activities will vary 
accordingly. . 

4. To take into account environmental, social and economic values in developing the system. 

5. To create Town policies through this process that will recognize the existing provincial 
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 to 
implement 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 green lands system is illustrated in Map 1. Some 
of the key features identified include: 
i) the Niagara Escarpment; 
ii) the north-south linkages along the stream corridors 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, 

iii) 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 InteresVEnvironmental1y 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 available data, without any analysis. It incorporates the following features: 

i) wetlands; 
iO woodlands; 
iii) 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 

3.4.1 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 diversity, 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 will maintain 
the key natural heritage features to protect the diversity and function of the natural 
environment of the area ensuring its sustainability as North Oakville develops 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 appropriate, 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 Oakville. 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 
lan~ 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: 

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

ii) Size - Sufficient size to protect interior habitat; 
iii) 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 designation, including the Trafalgar Moraine candidate earth science 
ANSI; and, 

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

3.4.3 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 heritage/open space system being proposed 
for North Oakville. 

3.4.4 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 require: 

D the protection of various hydrologically significant wetlands; 
ii) the protection of significant rivers, streams and associated valleys; and, 
iii) 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 '~ighr 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 IAR, based on this above understanding 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 life science ANSI's. 
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3.4.5 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 ecological benefits. 

Woodlots and wetlands not included 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 development (e.g. incorporation 
into a park, school or stormwater pond site) and would perform minor environmental (e.g. 
seasonal value for migration land aesthetic functions. 
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4. POLICY FRAMEWORK APPROACH 

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 Provincial Policy Statement and 
generally conforms with the Regional Official Plan. 

4.2 EXISTING POLICY FRAMEWORK 

4.2.1 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 prohibHed 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 H has been demonstrated that there 
will be no negative impacts on the natural features or the ecological functions for which the 
area is identified. 

It should also be noted that Section 2.3.3 states: 

"The diversHy of natural features in an area, and the natural connections between them 
should be maintained, and improved where pOSSible." 

With respect to water quality and quantHy, it should also be noted that the Provincial Policy 
Statement states in Section 2.4: 
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"The quality and quantity of ground water and surface water and the function of sensitive 
ground water recharge/discharge areas, aquifers and headwaters will be protected or 
enhanced." 

4.2.2 Region of Halton Official Plan 

The Regional Plan is based on a Regional Structure, which is categorized into three 
functional systems (Part II, 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 Environmentally Sensitive Areas. 

The policies for the Greenlands System are found in Part III, Section D. The goal of the 
Greenlands System (Section D1b) 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 opportunities for recreation." . 

The Regional Plan designates on Map 1 lands in North Oakville along Sixteen Mile Creek 
and Joshua's Creek as .Greenlands A and B. 

The Regional. Plan also directs in Part IV, Section A4b4 that trees should be recognized 
and protected as a renewable natural resource and, specifically provides: 

"A4b4(e) Discourage development proposals from locating within Woodlots and Forests. 

A4b4(f) Require that all development proposals, to the maximum degree possible, 
preserve existing trees and plant additional trees in accordance with good forestry 
management practice. 

A4b4(g) Require all development proposals to submit, at the time of initial application, an 
inventory of trees on site and at subsequent stages of the application, a tree saving and 
planting plan." 

The Five Year Review. of the Regional Official Plan which is currently underway is intended 
to add Significant Woodlarids 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. 

4.2.3 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 green lands system be created: 
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''To create a green lands system of parkland, open spaces and natural areas which 
preserves the integrity of the natural environment, enhances urban form, improves the 
quality of life and provides for the diversity of recreational opportunities while minimizing 
the disruption of natural features." 

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

"The plan enVisages an integrated Greenlands system which provides a continuous 
linkage between parks, open spaces, natural areas and the waterfront." 

This direction is implemented through Section 4.3.2 e) which 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 wfih 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 identHied on Schedules "F1" and "F2" and specific 
policies are provided for each type of feature· in Part D, Section 4.3.2. 

4.3 PROPOSED POLICY FRAMEWORK APPROACH 

4.3.1 General 

The Terms of Reference for the IAR indicated that th~ purpose of the Review was "to 
develop options for a common policy framework". However, while options were 
considered, a c.onsensus 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 

I 

of Oakville Official Plan. However, the policies would also reflect the specific. 
circ!)mstances of North Oakville. The policy framework provides direction with respect to 
"core" areas. and linkages, as well as features outside the natural heritage/open space 
system. 

4.3.2 Core Areas 

The "core" areas, including any 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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4.3.3 Linkages 

In addition, to "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 wHh respect to 
each linkage, recognizing that they must be of sufficient size and character to ensure the 
functionality 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. 

4.3.4 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. 

4.3.5 Hydrological Features 

Additional policies will be developed for watercourses and other features to be protected 
for hydrological reasons, recognizing that the protection of these features wnl 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 prohibited in any identHied floodplains and areas 
with erosion hazards. 

4.3.6 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. 

4.3.7 Transportation and Utility Corridors 

North Oakville is to be developed as a "ransit friendly" community. Transit systems 
operate most effectively and efficiently with a grid systern of roads. As a consequence, it 
may be necessary to allow additional transportation and/or utility corridors to cross the 
"core" areas provided the need for the project has been demonstrated and there is no. 
reasonable alternative 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 corridors shall be kept to 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 is 
narrowest and along the edges of cores wherever possible in order to minimize 
fragmentation; 

iii) 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 preparation 

of an Environmental Impact Statement, or an Environmental Assessment where 
required. 

It will also be necessary to allow transportation andlor utility corridors to cross linkages. 
The crossings of linkages may be considered through the Secondary Plan process subject 
to criteria i), iii) and iv) above. In addition, the implications of the potential transitwayalong 
Highway 407 will be considered through the Subwatershed and Secondary Plan 
processes. 
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PLANNING AUTHORITIES INTERAGENCY REVIEW 
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Background 

The Planning Authorities Interagency Review (JAR) process allows an opportunity for the 
Ministry of Munidpal 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, to reach a common position on a natural heritage and open space system suitable 
within the urban context of North Oakville. 

The JAR process had two phases: 

1. Phase I was "to 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 OakvUle, and reflect provindal smart growth principles for 
input to the SUbwatershed Study, which in tum will all be Input to the Secondary Plan. H 

(JAR Terms of Reference, March ~ 2005) 
2. Phase IT was to "indude an assessment of the preliminary [draft] Secondary Plan natural 

heritage and open space system policy framework [and mapping] to determine if it 
reflects the directions in the Initial policy framework options and all other final approved 
policy, within the north Oakville urban context". (JAR Terms of Reference, March ~ 
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 
planning area, dated April 12, 2006 (Figure NOW 3 &. NOE3), which illustrates the 
general configuration 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, 2006, for 
those lands east of Sb<teen Mile Creek, which includes polides 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 JAR members that the secondary plan to be prepared for the lands 
west of Sixteen Mile Creek (I.e. NOW - North Oakville West) will contain a similar natural 
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heritage policy framework as has been developed for the draft NOE Secondary Plan, dated April 
12, 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 noted in the foregoing in the context of the six guiding 
prindples developed through the Phase I process. The result of this review Is outlined in the 
following table. 

Guiding Prindples Analysis 
1. To design a natural heritage/open • Rgure NOW 3 and NOE 3 for the North Oakville 

space system (the "system") that planning area provides a linked natural heritage 
reflects North Oakville's urban system within an urban context. 
context as envisioned in Regional • The draft poliCies and mapping for NOE allow 
Plan Amendment No.8 and OPA 198. appropriately limited road and utmty crossings. 

• The draft polides for NOE allow appropriately 
limited uses within the natural heritage system. 

2. To use a systems approach to arrive • A systems approach was used to develop the 
at a viable, functioning system that natural heritage system, which includes the 
Includes all key natural features protection of core preserve and linkage preserve 
within an urban context. 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 • Rgure NOW 3 and NOE 3 for the North Oakville 
will 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. 
• 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 heritclge system. 

4. To take Into account enVironmental, • All values appear to have been appropriately 
social and economic values in considered. 
develoPing the 

5. To create Town policies through this • Regard has been given to Section 2 of the 1997 
process that will recognize the Provindal Policy Statement in drafting the NOE 
existing provincial policy policies. 
framework but will also be reflective • The draft NOE policies appropriately reflect the 
of the agreed upon principles of the direction of the IAR to provide for a natural 
Interagency Review. heritage system within an urban context. 
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Guiding Principles AnalYsis 
6. In developing the system, 0 The draft NOE policies appropriately recognize 

consideration needs to be given to that the natural heritage system lands need not 
the ability of the Town to to be purchased by any public agendes or that 
implement the system they are free or open to the public. 

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

Conclusion 

Based on the foregoing, the JAR members have concluded that the proposed natural heritage 
system generally shown on Figure NOW 3 and NOE 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 prindples resulting from the Phase I exercise. 
This conclusion has been reached on the review of the documents referenced in this report. 

Bruce Singb h, MOP, RPP 
Manager, Planning Projects, 
Ministry of Municipal Affairs 
and Housing 
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ane Oohecy, M RPP 
Director, Planning and 
Transportation Services, 
Regional Municipality of 
Halton 

Peter Cheatiey, MOP, RPP 
Director, Planning Services 
Division 
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THE CORPORATION OF THE TOWN OF OAKVILLE 
OFFICES OF THE PURCHASING DEPARTMENT 
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PROPOSAL FOR CONSULTING SERVICES TO UNDERTAKE SUBWATERSHED 
STUDIES ON BEHALF OF THE TOWN OF OAKVILLE 

PROPOSAL NO. PROP-4-2002 . 
SECTION 11- DETAILED INFORMATION 

Terms of Reference 
for the 

North Oakville Creeks Subwatershed Studies 

January 2002 

PART 1 - OVERVIEW 

Issues 

The impacts of current and future development and changes in land use within the 
areas of Town of Oakville, north of Dundas Street, are of concern. 

The purpose of this project is to develop a subwatershed plan that allows sustainable 
development while ensuring maximum benefits to the natural and human environments 
on a watershed basis. The subwatershed areas of study include the Joshua's Creek, 
Morrison Creek, Munn's Creek, Shannon Creek, Osenego Creek arid Sixteen Mile 
Creek. Specifically, the following issues with respect to environmental and downstream 
impacts from development must be addressed. 

How can the serviCing of existing development and expansion infrastructure of future 
development take place such that: 

1) The aquatic habitat in the creeks within the subwatershed areas are maintained 
or where possible, enhanced 

2) Discharges from proposed land uses to the receiving watercourses do not 
degrade the existing levels of biological diversity and productivity, nor adversely 
impact on stream forms 

3) Any necessary alteration to the stream systems within the subwatershed 
incorporates the objectives of achieving natural stable channel form and 
appropriate habitat characteristics 

4) All proposed development is planned and implemented to optimized compatibility 
with the natural features and their associated functions as well as recreational, 
cultural resources and features. 
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Groundwater resources and functions are maintained and, if possible, enhanced, 
including investigation of flow paths and maintenance of these paths where 
required, considering the aquatic habitat requirements of the stream. 

6) The quality of groundwater is not adversely impacted by proposed SWM 
measures (Le. infiltration basins) and/or proposed land use. Any proposed 
servicing does not detrimentally lower the water table or adversely effect the 
groundwater resources. 

7) Stormwater runoff is controlled to ensure that Peak Flow Rates and associated 
flood levels are not increased as a result of the proposed development. 

8) That existing watercourses, of any form, are identified, reviewed in sufficient 
detail that appropriate polices are established to protect and enhance them. 

9) The prolonged discharge from detention facilities does not increase downstream 
peak flows or channel erosion Stormwater management considerations for 
quality treatment and protection of stream morphology. 

10) That areas downstream are not negatively impacted through the implementation 
of the recommended stormwater management best management practices. 

Study Goals and Objectives 

The objective of the Subwatershed Plans is to provide an overall strategic framework for 
resource management within each of the subwatershed areas and the reaches of the 
various Creeks. The study must provide sufficient detail to support the completion of 
Secondary Plan ServiCing studies. Future Neighbourhood (Le. Secondary Plan level) 
and any future site specific stormwater and groundwater management plans will 
implement these strategic objectives in the development of the lands designated for 
urban use. 

The specific goals and objectives of the Subwatershed Plan are: 

1) Goal 

• To minimize the threat to life and the destruction of property and natural 
resources from flooding, and preserve (or re-establish, where possible) 
natural floodplain hydrologic functions. 

Objectives 

• To ensure that runoff from developing and urbanizing areas is controlled 
such that it does not increase the frequency and intensity of. flooding at the 
risk of threatening life and property. 

• To adopt appropriate land use controls and development standards to 
prevent development in natural flood hazard and erosion hazard areas 
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• To ensure that new development incorporates the most appropriate 
development form and mitigation measures necessary to optimize 
compatibility with natural features and their associated functions 

2) Goal 

• To restore, protect, and enhance water quality and associated aquatic 
resources and water supplies for watercourses, including their associated 
hydrologic and hydrogeologic functions, within the subwatershed areas. 

Objectives 

• Protect stream morphological and fluvial character; restore, where 
appropriate and feasible, sinuosity; maintain physical habitat attributes 
(pools, riffles etc.), diversity and fluvial processes (bedload transport, 
energy reduction through sinuosity, etc.); and prevent increase in erosion 
and deposition, through maintenance of hydrological regime. 

• To prevent the accelerated enrichment of streams and contamination of 
waterways from runoff containing nutrients, pathogenic organisms, organic 
substances, and heavy metals and toxic substances. 

• To maintain or restore a natural vegetative canopy along streams where 
required to ensure that mid-summer stream temperatures do not exceed 
tolerance limits of desirable aquatic organisms. 

• To minimize the disturbance of the streambed and prevent streambank 
erosion and, where practical, to restore eroding streambanks to a natural 
or stable condition. 

• To restore, rehabilitate, or enhance water quality and associated 
resources through the implementation of appropriate Best Management 
Practices on the land. 

• To ensure that hydrogeologic functions are preserved and maintained and 
take full advantage of stream and groundwater dischargelbaseflow 
enhancement opportunities. 

• To maintain and enhance the aquatic habitat. 

• To minimize disturbance of wetlands, preserving and/or enhancing the 
habitat and functions they provide. 

• Provide appropriate buffers to wetlands, watercourses, and valley lands to 
maintain or enhance their biological health and meet objectives of long 
term sustainability of these features. 
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3) Goal 

• To restore, protect, develop and enhance the natural heritage, historic, 
cultural, recreational, and visual amenities of rural and urban stream 
corridors. 

Objectives 

• To ensure that environmental resource constraints are fully considered in 
establishing land use pattems in the subwatershed. 

• To ensure that existing wildlife linkages are preserved and that 
opportunities for improving these linkages are considered/implemented as 
part of any future development. 

• To retain, preserve or maintain natural heritage features (Le. open space 
and visual amenities) in urban and rural areas· by establishing and 
maintaining greenbelts along stream corridors and adjacent natural areas 
and maintaining linkage between these areas. 

• To ensure that development in the stream corridor is consistent with the 
historical and cultural character of the surroundings and reflects the need 
to protect visual amenities. 

• To ensure that the recreational and fisheries potential of a stream corridor 
are developed to the fullest extent practicable. 

The Study Approach 

The Subwatershed Studies will include: 

Watershed Synopsis 

a. Assessing the existing and potential subwatershed resources (physical, natural, 
social and economic). 

b. Determining the existing and future land uses, per OPA 198. Relating the proposed 
land use to subwatershed resources. 

c. Identifying existing and future problems and opportunities to correct these problems. 

Identification of Subwatershed Opportunities and Tamets 

d. Setting targets to be met and identifying opportunities, which will be developed. 

e. Establishment of constraint and opportunity mapping 
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Watershed Plan Development and Evaluation 

f. Developing several scenarios to meet the long term subwatershed goals and 
objectives. 

g. Evaluating the effectiveness of the various subwatershed plans in meeting the 
subwatershed objectives, targets and enhancement opportunities. 

Final Plan Subwatershed Plan 

h. Recommending a subwatershed plan and developing implementation strategies and 
frame work for subsequent studies; example Stormwater and Groundwater 
Management Plans. 

i. Providing for a monitoring and evaluation program to ensure the plan's success and 
to verify that predicted performance is achieved and to allow for adaptive 
management response. 

Future site specifiC Stormwater and Groundwater Management Studies completed as . 
part of the Secondary Planning Process will describe in detail the specific measures 
which will be undertaken to implement the management objectives and meet the targets 
and further opportunities defined in the Subwatershed Plan. 

PART 11- STUDY ORGANIZATION 

General 

The study will generally follow the process described in the document, "Subwatershed 
Planning" (MOE, MNR 1993) and must also be consistent with the goals, objectives and 
targets of the Watershed Plans where they have been completed subject to updating 
requirements of such plans to meet current guidelines and design criteria. 

The Region and the Town have policies in place specifically related to watershed and 
subwatershed planning. The study will conform to Sections A3b2 and A3b5 of the 
Regional Official Plan in addition to Part C, 1 0.5(d) of the Town of Oakville Official Plan. 

Relationship to Secondary Planning 

It is intended that the Subwatershed Study be completed prior to or in conjunction with 
the preparation of the Secondary Plans for this area to determine and mitigate any 
impacts of the proposed development on the natural resources and provide protection 
against the natural hazards of flooding and erosion. As such, the Subwatershed Study 
must provide technical support to the secondary plans land use planning process. The 
Subwatershed study · must outline the preferred stormwater and environmental 
management strategy for the Secondary Plan Area. The Secondary Plan Studies must 
evaluate in greater detail the implementation of the recommended plan in order to 
facilitate the land use and infrastructure planning process . 
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Environmental Assessment Act 

The subwatershed planning process may lead to recommendations which include works 
or undertakings that are subject to the Environmental Assessment Act. The intent of the 
EA Act is to provide for the protection, conservation and wise management of the 
environment through planning and informed decision-making. Successful planning 
under the EA Act consists of five key features: 

• consult with all affected parties; 
• consider a reasonable range of alternatives to the undertaking and altemative 

methods of implementation; 
• consider all aspects of the environment; 
• systematically evaluate the environmental effects of each alternative considered; 
• provide clear complete documentation. 

The fundamental EA principles shall be incorporated into the subwatershed planning 
process. The information developed through this planning process should satisfy 
Phases 1 and 2 of the Municipal Engineers Association (MEA) Class EA requirements. 
The consultant should review the types of projects that could be anticipated as a result 
of the subwatershed plan and determine what specific Class EA requirements will need 
to be incorporated in the plan. The steps are as follows: evaluate alternatives to 
projects; select preferred options; and incorporate documentation of Class EA 
requirements into the subwatershed plan 

Canadian Environmental Assessment Act (CEAA) 

The preferred management strategies, will also need to be consistent with the 
requirements of the Federal Fisheries Act and the "no net loss" policy. It is intended that 
the subwatershed plan will provide general criteria for construction activities, facilities 
and structures which will impact, or could, potentially impact, upon fish habitat. 
Notwithstanding, the direction outlined within this plan, final design plans may still 
require approval by the various regulating agencies, however the adherence to the 
design criteria outlined herein will facilitate both planning and design, as well as ultimate 
agency review. 

Public Participation 

a) In order to obtain public input on the formation and evaluation of various water 
management plans, the consultant will hold three Public Meetings during the 
course of the study, as follows. 

i) - Notification of the study. 
- Review of subwatershed Goals and Objectives, work program. 
- To be held during the Background Report review period. 

ii) - Review of management Objectives and Plan alternatives and review of 
background data collection 

- To be held during the Characterization Report review period. 
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iii) - Review of evaluated alternatives and preferred Plan. 
- To be held during the Draft Final Report review period. 

The public meetings will take the form of Open Houses and public meetings. 

Technical Advisory Committee 

The TAC will be chaired by the Town and have the following representation: 

- Town -4, includes Chairperson 
- Conservation Halton - 3 

Region-3 
Stakeholder Advisory Committee - 2 
Landowners - 2 . 

The TAC meetings will be made available to the general public for attendance 
purposes. The Landowners and Stakeholder Advisory Committee members will 
have 'observer' status. 

Geographic Information Systems 

It is expected that data and mapping will be organized and developed with the use of 
GIS. ARC/INFO is preferred for mapping and figures. All files are to be prepared in 
"DXF" format, or as specified by the Town's Manager of GIS Services. All digital 
information, data, sketches, drawings and reports generated by the consultant for the 
purpose of this study shall become the property of the Town of Oakville, Conservation 
Halton and the Region of Halton. All new data being incorporated into the GIS shall be 
at a scale of 1:10,000 or larger. 

Reports 

a) After carrying out the background review, the Consultant will prepare a 
Background Report which will cover all data sources of information. 

b) After carrying out the initial inventories and assessment, the Consultant will 
prepare a Characterization Report. This report will contain but not be limited to: 

- watershed hydrogeology report 
- watershed hydrology (existing) 
- floodplain mapping 
- existing and future land use 
- flood and erosion problems 

natural heritage features identification and evaluation 
- fishery inventory and fish habitat assessment 
- water quality evaluation 



Page 13 of 35 

- summary of applicable Provincial and Municipal policies that will aid in 
achieving subwatershed goals and objectives 

- list of alternatives/measures that are considered to mitigate potential adverse 
impacts 

c) After carrying out the Characterization Report the Consultant will prepare an 
Interim Report. This report will detail the following: 

- Impact of future development (Water Quality and Quantity - flooding and 
erosion) 
Development of alternate mitigation measures 
Detailed evaluation of the various mitigation measures 

- Preliminary Recommendations for preferred management measures 
- diskettes of model inpuUoutput 

d) The Consultant will prepare and distribute the Final Report. The Final Report will 
consist of: 

- the General Report which describes the final Subwatershed Plan and 
Implementation and Monitoring Strategy 

- the Technical Report which documents the study findings and describes in 
detail the Plan and Implementation and Monitoring components 

- Technical Appendix Reports documenting each of the detailed Inventory and 
Assessment Studies. 

- One digital copy of all GIS mapping collected or developed in the preparation 
of the subwatershed plan (.eOO or shape file format (ARC/INFO, ArcView» 

- All documents and supporting data collection, analysis and models to be 
supplied to the Town in digital format 
Licensed copies of the Hydrologic and Hydraulic models including all 
inpuUoutput data to be supplied to the Town and Conservation Halton 

e) Report Distribution 

One copy of each interim report will be prepared for each member 
of the Advisory Team. 

Copies of the Final Report will be distributed as follows: 

- fifteen copies each of the General Report and Technical Report. 

Meetings 

The Consultant will allow for at least six Project Team meetings and three formal 
presentations: 

- start up 
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- presentation of work plan 
- presentation of the background review, including a walking tour of the study 

area 
- evaluation of the plan alternatives 
- presentation of the Characterization Report 
- presentation of the Interim Report 
- presentation of the plan alternatives 
- presentation of Final Report 
- final report presentation to the Subwatershed Study Team 
- final report presentation to municipal council 

Summary of Study Components 

Each component is summarized in two parts. The first portion of the summary deals 
with the background review and assessment work. The second portion deals with the 
scenario testing and formulation of the final plan. 

Hydrology 

A detailed hydrologic model should be developed and calibrated for the sub-watershed 
for the existing, and future development scenario. The model should be a continuous, 
deterministic, hydrologic model, approved by the Technical Advisory Committee, with 
strong physical representation of surface runoff, base flows, and surface groundwater 
interaction. At the completion of the study the conSUltant will be required to supply the 
Town of Oakville and Conservation Halton, with a licensed version of the hydrologic 
model, including program documentation, along with all digital input files, if required. 

The subwatershed physical feature mapping such as subwatershed boundary, 
watercourses, drainage swales and wetland features should be verified, and sub basins 
determined to establish nodes at points of interest. The intent of the modeling is t6 
provided the details required for subdivision planning. The model should be calibrated to 
provide comparable flows at the sub basin outlet to those determined in the previous 
watershed studies. The model input parameters should be compared to the previous 
watershed stUdies and modified to represent the more detailed subwatershed model. 
Calibration of the hydrologic model should be based on both specific storm events, and 
low flow measurements. Model calibration will have to be completed to the satisfaction 
of the Technical Advisory Committee. 

Revise hydrology to reflect future development condition scenarios. Investigate the 
impact of post development flows and volumes on flood levels, stream erosion and base 
flows. Optimize scenarios to reduce adverse affects, incorporate water conservation 
techniques and develop enhancement opportunities. 

Undertake an erosion potential analysis based on the erosion data collected to 
understand the erosion processes that are occurring, identify areas which are highly 
prone to erosion or where structures may be at risk, and determine the threshold flows 
for erosion at strategic points in the subwatershed. 
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Flood Plain Management 

Update the flood hydrology for the future condition. Where necessary update existing 
flood lines using updated future flow rates. Identify areas subject to flood damage and 
the consequences of flooding, Identify erosion susceptible areas. Identify flow and 
volume constraints. Determine base flows and drought characteristics of stream 
discharge. Floodplain mapping for all areas of future development will be required. 

It will be necessary to develop flood lines for all watercourses not currently included in 
the existing flood plain mapping which are located in any areas where future 
development will occur, where the upstream drainage areas are greater than Y2 half 
square mile (125 hal. This analysis should be completed in accordance with the 
standards set out in the FDRP program based on the flows resulting from the ultimate 
development scenario. The U.S. Army Corps of Engineers HEC II back water model or 
HEC RAS model is acceptable for the hydraulic analysis. For tributaries which have 
drainage areas less than Y2 square mile (125 hal floodplain mapping may not be 
required, however alternate methods to ensure adequate hydraulic capacity may be 
required. 

Hydrogeology 

The goals of the subwatershed study with respect to hydrogeology include the following 
components. 

Conceptual Model 

To establish a geological and hydrogeological conceptual model for the 
subwatershed, determining the key characteristics of the bedrock and overburden 
systems and their function in terms of controlling groundwater movement, 
availability, and quality in the subwatershed. An integral component is to assess 
the interaction between the groundwater system and the surface water system and 
to determine the overall role or function of this interaction in an ecosystem context. 
Particular reference to the Trafalgar Moraine will be a integral component of the 
model and field investigations (drilling/monitoring) will be necessary to confirm the 
functions of this feature. 

Mapping 

Map regional groundwater flows and quality in the subwatershed. Identify existing 
recharge-discharge zones to maintain/enhance baseflow and instream water 
temperature. Identify suitable sites for urban stormwater infiltration to avoid 
contamination of the groundwater table. Identify areas of potential recharge to the 
regional groundwater aquifer. Determine potential groundwater storage available. 
Determine the groundwater contribution to maintaining the existing natural areas 
(wetlands, environmentally sensitive areas, Trafalgar Moraine, etc.). 
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Protection and Mitigation Measures 

Determine the impact of wells and other development on groundwater levels. 
Generate development scenarios that incorporate infiltration opportunities and 
water conservation techniques to enhance or maintain groundwater levels and 
quality. 

Water Quality 

Assess the existing water quality of the reaches of the various creeks. Note existing 
sources of pollution and recommend remedial action. Investigate the impact of existing 
urban development. Identify opportunities for water quality enhancement, where 
possible. 

Recommend water quality objectives based on stream use: aesthetics, fishery. 
Prescribe practices and techniques to maintain/enhance, where possible the water 
quality. Assess development scenarios against water quality objectives. Establish a 
water quality monitoring program to monitor progress. 

Stream Morphology 

One of the objectives is to protect stream morphological and fluvial character; restore, 
where appropriate and feasible, sinuosity; maintain physical habitat attributes (pools, 
riffles etc.), diversity and fluvial processes (bedload transport, energy reduction through 
sinuosity, etc.); and prevent increase in erosion and deposition, through maintenance of 
hydrological regime. 

Characterize each reach of the subwatershed using the Rosgen classification system 
and, based on the morphological attributes of each channel reach, determine the 
physical and biological health of the watercourses. 

This study component would also include provision of recommendations relating to 
watercourse system attributes to provide guidance for open space blocks and design 
guidance for the stream rehabilitation opportunities. 

Fish and Aquatic Habitats 

Initial assessment work would include existing habitat assessment, spawning survey, 
benthic inventory and fisheries inventory. Identification of stream baseflow sources and 
investigation of opportunities for baseflow and habitat enhancement. Identify current 
sources of degradation. The consultant would work closely with Conservation Halton 
and the Ministry of Natural Resources when carrying out this assessment work. 

Set targets to ensure maintenance or enhancement, where possible, of stream baseflow 
and temperatures. Recommend practices and techniques to achieve or exceed targets. 
Applying recommended practices and techniques, investigate the impact of proposed 
urban development scenarios. 
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Natural Heritage Areas 

Identify the wetlands, wood lots, wildlife travel corridors, wildlife habitat areas as well as 
any Areas of Natural and Scientific Interest (ANSI's) and Environmentally Sensitive 
Areas (ESA's) that may be located within or adjacent to the study area. Identify the 
relationships between the wildlife and the natural areas. Identify the resource 
management role of the existing wetlands and woodlots in flood attenuation, wildlife 
habitat, water quality enhancement. Confirm boundaries of natural heritage areas. 

Review previous evaluation methodologies and provide recommendations for 
appropriate evaluation methodologies for use in the subwatershed study as necessary. 

Set detailed technical objectives and targets for appropriate preservation, protection and 
enhancement of natural features and their functions, which will need to be met" by 
proposed development. Specify the best management practices that should be 
considered to meet these targets. The function served by the natural areas should be 
protected or enhanced, where possible, by the proposed management practices. 

Investigate the impact of urban development. Recommend practices and techniques to 
mitigate development impacts and restore the natural ecosystem. 

Relationships Between Study Components 

Define relationships between study area components required for the description of the 
overall subwatershed system. 

Assess the impacts of different plans on these relationships. 

Land-Water Management 

Determine existing and future land use, as per OPA 198. Relate proposed land use to 
subwatershed resources. Identify isolated resource areas and opportunities to link 
isolated areas to main corridors. 

Comment on land use scenarios that will meet future land use needs and minimize 
impacts on the environment, particularly the environment along the stream corridors. 

Implementation and Monitoring Plan 

Recommend an implementation strategy, including phasing, cost sharing; pubic 
awareness program development, public land acquisition, enforcement and updating. 
Recommend a monitoring program to measure the plan's success. . 

Part 111- Tasks To Be Carried Out 

The work to be carried out for each major study component is described in detail in the 
following section. 
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1. Background Review 

a) Background information on the study area will be collected from all 
available sources and by field inspection. Including but not restricted to the 
following: 

Hydrology 

- Previous subwatershed studies and stormwater management studies 
- aerial photos 
- topographic and photo base maps 
- flow records, high water marks, precipitation 
- water use 

Hydrogeology 

- regional ground water studies (technical reports, pump tests, quality data, etc.) 
- carryout drilling, installation of groundwater level monitoring equipment and data 

collection/analysis, as necessary to provide sufficient information to verify 
understanding of the hydrogeologic functions and nature of the Trafalgar Moraine 

- soils reports 
- surficial soils and quaternary geology of area (Le. Trafalgar Moraine) 
- existing well records, levels and quality 

reports of contamination 
- complaint files (MOE) 

Natural Heritage and Aquatic Habitat 

- wetland evaluation and assessments and review/utilization of any available 
evaluations completed by the Ministry of Natural Resources and Conservation 
Authority. 

- fisheries inventories assessment 
- water quality assessment 
- Trafalgar Moraine 
- identify potential pollution point sources to the stream, Le. storm outfalls, old dump 

sites 
- identify enhancement opportunities for all environmental components 
- Review of previous study evaluation methodologies and based on consultation with 

stakeholders, provide recommendations for any necessary revisions to the previous 
evaluation methodology for use in the subwatershed study and additional 
information needs. 

- Carry out any necessary additional inventory of flora and fauna to address any 
information gaps noted during the background review of previous studies and 
inventories. 
Identify ANSI's and ESA's 
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Municipal Land Use Planning 

- existing and future land use 
- Official Plans and Zoning By-laws 
- Population projections, population densities 
- Planning and development studies 
- Existing and future transportation corridors 

Engineering 

- existing and future servicing corridors 

The background review will include all relative reports and information sources. 

b) 

c) 

d) 

e) 

f) 

g) 

The consultant will layout a frame work for the organization, management 
and presentation of resource data. 

The consultant will identify all wetlands, ponds, drainage paths, and 
defined watercourses using aerial photos and field inspections. DUring the 
field inspections, the Consultant will also observe and comment ori 
existing land uses, vegetative cover, quantity of flow, wildlife and fish 
habitat and pollution sources. 

Data deficiencies should be identified and requirements for field 
monitoring of specific parameters or characteristics to augment the data 
base should be made. Standards will have to be specified for collection of 
additional data. Additional field data shall be collected where necessary 
and added to the existing databases such that the level of detail will 
support the decision making process of the subwatershed study. 

Consideration should be given to post development monitoring 
requirements when sighting locations of additional stations. Additional 
data requirements identified by field survey. 

The consultant will prepare a base map of the study area which can be 
used throughout the study to overlay subwatershed attributes and plan 
components. 

After carrying out the review, the Consultant will prepare a background 
report which will : . 

- summarize the findings of the review; 
-formulate an issue and problem statement; 
-prepare a detailed work plan for the study. 

The background report should be prepared in such a way that it can be used as 
introductory chapters in the final study report (see Schedule A). 
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h) the consultant will work closely with the Technical Advisory Committee 
chairman and members of other on-going studies. 

2. Analysis 

Hydrology and Hydraulics 

This subwatershed plan will recommend an array of runoff control measures to 
be carried out in Secondary Plan and Subdivision Plan Level Studies to ensure 
that downstream peak flows are not increased, and do not cause downstream 
channel erosion and that stormwater runoff is appropriately treated to meet 
water quality targets. The recommendations will need to be defined in sufficient 
detail to support completion of the subsequent secondary planning level stUdies. 
Tasks to be carried out by the Consultant are: 

a) The Consultant will, based on background information and field 
investigation provide a recommendation for the appropriate number of 
streamflow gauges for review and approval by the Technical Steering 
Committee. The consultant will initiate the streamflow monitoring program 
as early as possible in the study process and continue the monitOring 
program throughout the duration of the study. The method of flow 
measurement will be confirmed during the start-up stage and may consist 
of: 

- continuous flow gauging and recording, 
- local rainfall recording 
- staff gauges with local high flow observers, 
- collection of high water and debris line data following high flow events, 
- seasonal instream measurement of spot baseflow, particularly in 

conjunction with water quality sampling and fish and benthic sampling. 

b) The hydrology study will be undertaken in accordance within appropriate 
Engineering Standards. 

c) Return frequency flows will be determined based on the existing pre­
development condition. Post-development storm flows will be developed 
for the proposed future land use scenarios for both uncontrolled conditions 
and with the recommended stormwater management controls in-place . 

Retum period flood estimates will be made using continuous simulation 
and frequency analysis for a minimum of 30 years of data. . 
The effectiveness of stormwater management mitigation plans must be 
confirmed through continuous simulation results and frequency analysis 
for both peak flow control and erosion mitigation performance. The 
preferred plan will also be tested relative to the Municipal design storms 
along with several historical events including the Regional Event. 
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d) It is required that an appropriate hydrologic watershed model be used for 
all subwatershed areas. The model should be a continuous, deterministic, 
hydrologic model, approved by the Technical Steering Committee, with 
strong physical representation of surface runoff, base flows, and surface 
groundwater interaction The Consultant is to ensure the model accounts 
for the following processes: 

- soil infiltration 
- soil moisture 
- channel storage 
- full seasonal effects (snow accumulation and melt) 

e) The watershed model of the existing condition will be verified with 
available flow records and high water marks and streamflow/rainfall data 
collected during the study. 

f) The results of the predevelopment modeling will be used to set targets for 
outflow control rates which will be provided and return period flow rates at 
key locations and are all weighted flow rates for smaller development 
areas. 

g) The Consultant will assess the impact of development on stream peak 
flows, cumUlative excess shear and flow duration. 

In addition to these initial scenarios, the Consultant must be prepared as part of 
the testing of alternative plans, to test the sensitivity of flows and volumes to 
variations in land use density and best management practices. 

h) 

Erosion 

Flood plain mapping will be extended where necessary and existing 
flood lines within the subwatershed revised using updated future flow rates. 
Floodplain mapping for all area of future development will be required. It 
will be necessary to develop flood lines for all watercourses not currently 
included in the existing flood plain mapping which are located in any areas 
where future development will occur, where the upstream drainage areas 
are greater than % half square mile (125 ha). This analysis should be 
completed in accordance with the standards set out in the FDRP program 
based on the flows resulting from the ultimate development scenario. The 
U.S. Army Corps of Engineers HEC II back water model or HEC RAS 
model is acceptable for the hydraulic analysis. For tributaries which have 
drainage areas less than % square mile (125 ha) floodplain mapping may 
not be required, however alternate methods to ensure adequate hydraulic 
capacity may be required. 

a) The Consultant will identify, by field inspection, sites where bank erosion is taking 
place or could potentially occur. 
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b) The Consultant will estimate erosive velocities and identify, using the hydraulic 
study results, sites that may be subject to erosion under existing and post­
development conditions and will undertake a flow duration exceedance analysis 
based on existing, future,and ultimate conditions. 

c) The Consultant will identify flow constraints, which may avoid or reduce future 
bank and bed erosion problems. 

Hydrogeologv 

The purpose of this assessment is to: 

a) determine the groundwater contribution to baseflow and to the natural systems 
(wetlands, etc.); 

b) determine the quality of groundwater resources; 

c) determine potential changes in groundwater quantity and quality due to any 
proposed development; 

d) determine the impact on groundwater levels relating to private wells; 

e) determine how to protect groundwater quality from degradation by surface 
activities or artificial recharge; 

f) determine recharge and discharge areas; 

g) identify those recharge sites which are suitable for urban stormwater infiltration 
(i.e. avoid contamination of regional groundwater table); 

h) identify areas suitable for recharge to the regional groundwater table; 

i) determine the storage available in the groundwater aquifer. 

In order to meet these objectives, the consultant will: 

j) review and assess all available information on the hydrogeology of the area 

k) using existing information, prepare geologic mapping of the . aquifer system 
together with appropriate cross-sections; 

I) outline data deficiencies and estimate the cost of additional drilling and sampling 
required to remedy these deficiencies; 
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m) prepare hydrogeologic mapping including aquifer distribution, recharge and 
discharge areas, potentiometric surfaces, flow directions, cross-sections, existing 
problem areas and permit holders; 

n) calculate water budget and aquifer characteristics; 

0) in conjunction with the findings from the Hydrology section, determine the 
groundwater contribution to maintaining baseflow and to maintaining the natural 
systems (wetlands, etc.); 

p) set targets for infiltration runoff to maintain or enhance baseflows. 

q) sample and describe groundwater quality in the aquifer system; 

r) determine the effect of existing and proposed municipal wells on ground water 
and surface water quality, quantity and stream baseflow; 

s) determine what areas are susceptible to ground water contamination and 
recommend what land use or management practices should be apply to these 
areas; 

t) identify opportunities for urban stormwater infiltration (avoid contamination of 
regional ground water table); 

u) Recommend a long term monitoring program to evaluate the effectiveness of the 
plan recommendation and allow for adaptive management response. 

Stream Morphology 

Characterize each reach of the subwatershed using the Rosgen classification system 
and, based on the morphological attributes of each channel reach, determine t\1e 
physical and biological health of the watercourses as well as providing guidance for 
necessary spatial considerations for the stream and rehabilitation opportunities. 

Recommend a long term monitoring program to evaluate the effectiveness of the plan 
recommendation and allow for adaptive management response. 

Water Quality Assessment and Monitoring 

The water quality monitoring and assessment tasks associated with this study 
include: 

a) assessment of the existing stream water quality and setting realistic long 
term objectives compatible with stream use: aesthetics, and targeted fish 
habitat; 
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b) recommend appropriate volumetric requirements and other design criteria 
for stormwater management facilities (Le. source and end-of pipe - as 
appropriate); 

c) identify pollution sources, loading and source control measures, both short 
term and long term for urban and rural areas; 

d) recommend a long term water quality monitoring program to measure the 
plan's success, verify performance and allow for adaptive management 
response; 

e) evaluate the impact of the subwatershed reservoirs or ponds have upon 
the stream water quality and temperature. Where necessary, recommend 
remedial measures. 

Natural Heritage Assessment (Environmentally Sensitive Policy Areas, 
Wetlands of Provincial Significance, Regulated Areas, Watercourses) 

The Consultant will: 

a) Review previous studies on the natural heritage areas. 

b) Identify wetlands, woodlots, wildlife corridors, wildlife habitat areas and 
Areas of Natural and Scientific Interest (ANSI's) and Environmentally 
Sensitive Areas (ESA's) that may be located within or adjacent to the 
study area. 

c) Define relationships between wildlife and natural areas. 

d) Where necessary to ensure appropriate level of knowledge/documentation 
complete inventory of the vegetative and wildlife resources of each area, 
confirm previous findings; 

e) In conjunction with the Hydrology and Hydrogeology section, determine 
the water needs of these natural systems and appropriate buffers. 

f) Identify the circumstances, which promote the observed resources. Set 
targets and recommend practices to ensure their maintenance . or 
enhancement, where possible. 

g) Investigate the impact of the existing and proposed land use changes, 
municipal wells, and servicing are having and will have on these natural 
areas. Suggest practices and techniques to maintain the natural 
resources. 

h) Investigate opportunities to restore and enhance natural heritage areas in 
strategic locations. 
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i) Identify opportunities to link isolated natural areas to the main corridors. 

Fishery Inventory and Fish Habitat Assessment 

Upon consultation with the Conservation Halton and the Ministry of Natural Resources, 
the consultant will compile existing fisheries data and carry out the following additional 
studies. 

a) Fish habitat assessment of the main channel and all tributaries in accordance 
with the appropriate standards. 

b) Any necessary spawning surveys as determined based on the background 
review and initial fieldwork. 

c) Benthic inventory at representative stations. Compile a list of aquatic 
invertebrates present at time of sampling. Usually collected by surber sampler, 
seine net and dip net. 

d) Fisheries inventory at representatives stations. List of fish species present at the 
time of sampling. 

e) Identify existing habitat features which are critical for maintenance of the 
existing fishery using information obtained in a). 

f) Identify existing habitat features which may be presently limiting fish production 
(e.g. Elevated temperatures, sedimentation). 

g) Using the information obtained, suggest opportunities from enhancement of fish 
production as development proceeds. (e.g. infiltration of stormwater, removal of 
onstream ponds or structures, placement of spawning gravel over upwelling 
areas) 

h) Examine fisheries problems and opportunities created under a variety of 
subwatershed development scenarios. 

i) Through interaction with other disciplines develop a preferred approach which 
documents habitat maintenance/enhancements. 

3. Formation and Evaluation of Subwatershed Management Plans 

Watershed Synopsis 

a) The consultant will summarize the targets, constraints and opportunities 
identified in the subwatershed Synopsis: 

land use targets and constraints 
recreation targets and constraints 

- flood flow and volume constraints for flood and erosion control 
constraints on urban development to meet flows and volume 
targets 

- susceptibility of groundwater to contamination from urban 

potential recharge and discharge zones to maintain/enhance 
baseflow and water temperature in the stream 
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- existing sources of pollution and corresponding remedial action 
- water quality targets based on stream use 
- constraints on urban development to maintainlenhance water 

quality 
- circumstanGes which promote the target fish species 
- constraints on urban development to enhance fish habitat . 
- natural heritage areas (wetlands, environmentally sensitive areas, 

stream corridors, regulated areas, ANSls, ESA's) 

Watershed Targets and Opportunities 

b) The Consultant will consolidate the list of targets and constraints to fulfill 
the subwatershed Goals and Objectives. 

Plan Development 

c) using constraint analysis, develop a stream corridor management 
boundary for the streams within the subwatersheds. The stream corridor 
should be determined so as to include natural, cultural and historic 
features where protection and preservation is important to meet the goals 

. and objectives of the study. Features to be included are floodplains, 
wetlands, erosion prone areas, significant wildlife areas, ecologically 
important areas and stream or waterway related recreational areas. 

d) The Consultant will prepare a list of Conservation Practices, based on 
applicable Federal, Provincial, Watershed and Municipal policies, 
guidelines, and objectives, which address stream flow, water quality, 
wetlands, fisheries, soil erosion and general resource conservation 
requirements. (This list is intended to be used as a guide and starting 
point in formulating alternative plan components). 

e) The Consultant will investigate alternative measures and techniques to 
address targets and constraints for flooding, erosion, water quality, natural 
resources and fish habitat under present and future conditions. These 
measures may include: 

- the identified conservation practices and variations on them 
- programs and works to address existing problems 
- considerations for type, denSity, and location of development 
- works to be incorporated during individual site development 
- centralized works to be implemented prior to development; 

f) The Consultant will combine various measures and techniques to 
formulate alternative plans which will meet the Subwatershed Plan Goals 

, -
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Final Sub watershed Plan 

g) the Consultant will evaluate and compare each of the plans. The 
evaluation will be based upon: 

a) how well the Study's goals and objectives are met; 
b) environmental impacts of each plan (physical, natural and social). 

h) Review and analyze applicable Provincial, Regional and Municipal plans 
and policies to ensure that any recommended subwatershed management 

. plans are consistent with the existing plans and policies. 

i) Recommend a preferred plan. 

4. Implementation Plan 

The ConSUltant will recommend an implementation strategy for the plan which 
will ensure that the Management Objectives will be met. The implementation 
strategy will include but not be limited to: 

- phasing of required works 
- public awareness program 
- reflecting the appropriate implementations and directions in Secondary Plans, 

Zoning By-laws and Draft Plans 
- directions to development proponents on site-specific stUdies and 

assessments 
- available plan review mechanisms such as conditions of subdivision draft plan 

approval, site plan control 
- enforcement measures such as Zoning, Fill Regulations, Site Plan 

Agreements and corresponding responsibilities for inspection 
- enhancement programs 
- timing and responsibilities for further study 
- recommend additional plans and studies (e.g. Secondary Plan Level Studies) 

and Terms of Reference thereof 

5. Monitoring 

a) The Consultant will recommend a monitoring program to evaluate the 
effectiveness of the plan recommendation and allow for adaptive 
management response, The monitoring will include: 

- short and long term station network for streamflow, groundwater, water 
quality, fish and benthic surveys, as well as stream form, and natural heritage 
features. 

, ' . " .• ,1 -, __ .$. _ _ _ 

Ij . ... ,.-j " ~ •• djjj:::J ..... , . .... - "' ("' ""' •• .:; - . -

- sources of long term funding 
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follow-up and enforcement responsibilities tied in with implementation 
strategy 

- monitoring of fish habitat features 

6. Project Timing 

The Background Report is anticipated to be completed approximately 2 months 
following the study commencement. 

The timing of the Subsequent Reports will be subject to, status of data collection (i.e. 
rainfall and streamflow), status of the available background data and need to undertake 
field work assessments. 
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LIST OF PREVIOUS STUDIES/REPORTS 

Hydrogeological Assessment Report, Trafalgar Moraine, Town of Oakville, 
December 2001, prepared by Morrison Environmental Ltd. 

North Oakville Natural Heritage Inventory and Analysis, LGL Limited et al. aI. , 
May 1999 (prepared for the Town of Oakville) 

Subwatershed Impact Study Sub-Basin 7B Joshua's Creek, Marshall Macklin 
Monaghan, March 1999 (prepared for Bayshire Investments Limited) 

Halton Aquifer Management Plan, Phase 1 Report, Background Hydrogeology, 
February 1996 

Sixteen Mile Creek Watershed Plan, prepared in support of the Halton Urban 
Structure Plan, February 1996 

West Oak Trails Subwatershed Impact Study for Taplow Creek, McCraney Creek 
and the East Branch of Fourteen Mile Creek, Final Report, Cosburn Patterson 
Mather Limited et. aI., May 1995 

West Oak Trails, Subwatershed Impact Study for Taplow Creek, McCraney 
Creek and the East Branch of fourteen Mile Creek, Final Report, Cosburn · 
Patterson Mather Limited et. aI., May 1995 (prepared for the Town of Oakville) 

Sixteen Mile Creek Watershed Plan, Technical Report # 2, Evaluation of 
Potential Development Impacts, prepared in support of the Sixteen Mile Creek 
Watershed Plan and the Halton Urban Structure Plan, February 1995 

Sixteen Mile Creek Watershed Plan, Technical Report # 3, Regional 
Hydrogeology, prepared in support of the Sixteen Mile Creek Watershed Plan 
and the Halton Urban Structure Plan, February 1995 

Sixteen Mile Creek Watershed Plan, Technical Report # 4, Natural Environment, 
prepared in support of the Sixteen Mile Creek Watershed Plan and the Halton 
Urban Structure Plan, February 1995 

Joshua's Creek Watershed Plan, Marshall Macklin Monaghan Limited, 1992 

Appendices for Glen Oak Creek Subwatershed Impact Management Study, UMA 
Engineering, Draft, June 1992 (prepared for the Town of Oakville) 

Fourteen Mile Creek, McCraney Creek Watershed Planning Study, Triton 
Engineering Services Ltd. et al. aI., February 1992, Town of Oakville 

Geology and Water Resources of the East and Middle Oakville (.;reeKs, IHU 
Representative Drainage Basin, (Oakville), Ontario Ministry ofthe Environment, 
1979a 
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A Hydrogeologic Study of Environmentally Sensitive Areas in the Region of 
Halton, Ecologistics Limited and Conestoga-Rovers Ltd., 1977 (prepared for the 
Halton Region Conservation Authority, Regional Municipality of Halton, Grand 
River Conservation AuthQrity and the Credit River Conservation Authority) 



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
3
 or 0.077ha-m and additional storage can 

easily 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 area. 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
3
/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
3
/s/ha 1.68 m

3
/s 

100 year 0.015 m
3
/s/ha 0.57 m

3
/s 

50 year 0.014 m
3
/s/ha 0.54 m

3
/s 

25 year 0.012 m
3
/s/ha 0.46 m

3
/s 

10 year 0.009 m
3
/s/ha 0.34 m

3
/s 

5 year 0.007 m
3
/s/ha 0.27 m

3
/s 

Pond Release Rates: 

2 year 0.004 m
3
/s/ha 0.15 m

3
/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 

Number 

Area 

ha 

Average 

Depth 

m 

Volume 

m
3
 

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
3
 

   0.057ha-m 

Ponds    

21 0.036 1.0 360.0 

20 0.041 1.0 410.0 

    

  Total 770.0m
3
 

   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 AA5).  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 AA5  

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 D50 (m) 0.0000052 

Bed Material D84 (m) 0.0053 

Manning’s n at Bankfull 0.033 

Average Bankfull Velocity (ms
-1

) 0.96 

Average Bankfull Discharge (m
3
s

-1
) 0.78 

Flow competence (ms
-1

) @ D50 0.018 

Flow competence (ms
-1

) @ D84 0.43 

Tractive Force at Bankfull (Nm
-2

) 15.30 

Critical Shear (Nm
-2

) 7.20
*
 

Stream Power per Unit Width (Wm
-2

) 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  

• WM-1 Area = 38.22 Ha 

• Estimated Natural Infiltration = 40 mm/yr (from Analysis Report 

• 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 

Area % 

Impervious 

Impervious 

Area 

Infiltration 

Volume 

  ha ha   ha m
3
/yr 

Light Employment 45 17.20 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
3
/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
3
/yr through Halton Till =  9234m

3
/yr 

    0.1 m/yr  

    = 92340m
2
  

    = 9.2ha   

Calculation of area need to infiltrate 9200m
3
/yr through fine to medium sand 

(such as a sand filter)   

      

 9234m
3
/yr = 46170m

2
   

 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 

Total 

Area 

Area runoff 

coef 

Runoff 

Volume 

- 1000 

m3 

Conc TP 

mg/L 

TP 

Load 

Kg/yr 

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 AA8). 

Table AA8 

Calculation of Loading Target 

Oakville North Pollutant Loading Model  Test Catchment WM 1 

    
Uncontrolled 

Loadings   

Land Use Area 

- ha 

Runoff 

coefficient 

Runoff 

Volume 

- 1000 

m3 

TSS 

EMC 

mg/L 

TSS Load 

- tonnes 

TP 

EMC- 

mg/L 

Total 

Phosphorus 

Load - 

Kg/yr 

        

Light Employment 17.20 0.755 102 70 7.14 0.3 30.58 

Transition 4.97 0.740 29 70 2.02 0.3 8.66 

Character Area 5.35 0.670 28 70 1.97 0.3 8.44 

Residential 7.26 0.690 39 91 3.58 0.36 14.16 

Core 3.44 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 

Total 

Area 

Area % 

Impervious 

Impervious 

Area 

Imp. 

Area 

Runoff 

coeff. 

Pervious 

area -     

ha 

Pervious 

Area 

Runoff 

Coeff 

Combined 

Runoff 

Coefficient 

  ha ha   ha         

Light 

Employment 
45 17.20 70 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 
14 5.35 60 3.21 

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 

impervious 

    60.4   

        

 

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 

area % of 

Impervious 

Area 

% of 

Rootops 

drain to 

Pervious 

Adjust-

ment to 

Imp 

Area  

% 

Reducti

on 

Adju-

sted 

Imp 

area 

Adjusted 

Pervious 

area 

Modified 

Combined 

Runoff 

Coefficient 

Run-

o-ff 

Volu

me - 

1000 

m
3
 

Volume 

reduction 

1000 m
3
 

                  

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 if 

Preceded by 

Infiltration/retention 

controls 

Performance as stand-

alone unit 

  

TSS End 

of Pipe 

Efficiency 

% 

TP End of 

Pipe 

Efficiency 

% 

Area 

Applied 

- % 

TSS Load 

Reduction 

- Tonnes  

TP Load 

Reduction  

Kg 

TSS Load 

Reduction 

- Tonnes 

TP Load 

Reduction 

- 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 

Reduction 

Kg/yr 

% of 

target 

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 

Reduction 

Kg/yr 

% of 

target 

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 

Infiltration/retention 

Case 2 

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
2
 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
2
 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) 

 

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

• Add additional infiltration or surface retention measures. 

• 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
3
, 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. 

 

 

 



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                  Final Report on Joshua's Creek Watershed Plan Study Volume 2: Technical Appendices May-92 Marshall Macklin Monaghan

10.0                Joshua'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                Addendum 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                Fourteen 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 Regional Municipality of Halton 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

Oakville North Subwatersheds Study

List of Reports
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Figure B1 (b)

North Oakville- Storage Table Data
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Figure B1 (a)

North Oakville- Storage Table Data
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Management 

Reach

Reach 

Length
Hydraulic Sections Drainage Area Cumulative Area

Runoff Volume 

(250mm x Area)

m REGIONAL 25YR 2YR Ha Ha m3 REGIONAL 25YR 2YR REGIONAL 25YR 2YR REGIONAL 25YR 2YR Regional 25 YR 2 YR

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

JC-4 198.50 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 1.11

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 5.4 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

MOC-2 1519.94 X-Section 17 - 30 110900 7050 1780 80.3 181.8 454535 72.9635 4.6383 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

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 41.7 41.7 104350 41.9267 6.5846 1.4936 0.3820 0.0600 0.0136 0.4018 0.0631 0.0143 2.44 0.66 0.22

MOC-W3 1084.71 X-Section 10.75-16 21040 2800 560 20.9 135.4 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

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

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

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 2.1117 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 17.1 212.1 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

Joshua's Creek

East Morrison

West Morrison

Shannon's Creek

Munn's Creek

TABLE B1
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Reach 
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Hydraulic Sections Drainage Area Cumulative Area

Runoff Volume 

(250mm x Area)
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Joshua's Creek
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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

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

TC-1 246.35 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

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 1.17 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 4.1 253.6 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 4.1 89.0 4.97 1.32 0.46

14E-3A 109.29 X-Section 32-39 4320 1340 540 4.1 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 4.1 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 27.4 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 2.42 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 2.9754 0.9989 0.4676 0.0434 0.0146 0.0068 0.0462 0.0155 0.0073 2.41 0.65 0.23

Taplow Creek

McCraney Creek

Glen Oak Creek
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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 1.11

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 12.1 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 --> New Reaches for flows only.
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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 



Oakville North Subwatersheds Study 

East of 16 Mile Creek 

TAC Meeting No. 3 

Oakville 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 

2. Data Transfer/Data Sharing 

3. Status Report From Developers Group 

4. Discussion of Issues 

5. Draft Report Comments and Timing 

6. Public Meeting 

7. Status of the Oakville North - West Study 

8. Next Steps 

 

 

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 Time 

 

1. Review of past minutes 9:00 

 - Information received and not received  

   

2. Data Sharing for east side 9:15 

   

3. Overview and Discussion of Report and characterization findings 9:25 

 - Discussion on opportunities and constraints  

   

4. Feedback from Open House 10:30 

   

5. Discussion of “Vision” for Oakville North and recap of Objectives 10:45 

   

6. Discuss work plan for West Side 11:15 

 -  Field work  

 -  Monitoring  

 -  Data for background review  

 -  Air quality  

   

7. Next meeting 11:40 

   

8. Other business 11:45 

 -  Secondary Planning Process  

   

9. Adjourn  

   

 

 

 

Ray Tufgar 
RHT/sk 
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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, Oakville 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  

• Geomorphology 

• Aquatic 

• Hydrology, hydraulics 

• Environmental 

 -Terrestrial 

• Woodlots 

• Wetlands 

• Linkages 

 

6.0       Other Issues 

-Report issues and comments 

-Biosolids 

-Status of parallel studies 

• Region Servicing Studies (Doug Corbett/Carolyn Hart) 

• Developer’s Studies (Nancy Mather) 

• 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 Welcome and Introductions (John Kwast) 

 

2.0 Inter-Agency Review Process (David Cash/Liz Howson) 

 

3.0 Presentation of data from Ministry of Natural Resources (John Pisapio) 

 

4.0 Review of Meeting Minutes (Roslyn Kostyk-Lusk) 

- Update on Status of Subwatershed Study – East and West 

 

5.0       Next Steps (Ray Tufgar) 

 

6.0 Next TAC Meeting – tentatively scheduled for  Thursday, September 4, 2003         

(9-12 pm) 

 

7.0 Next Public Open House – tentatively scheduled for evening of Thursday, 

September 4, 2003 

 

8.0 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) 

• Woodlots 

• Wetlands 

• 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 

• 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, Oakville Town Hall 

            

Items for Discussion: 

 

1.0 Welcome and Introductions (John Kwast) 

 

2.0 Inter-Agency Review Update (Peter Cheatley) 

 

3.0 Update on Comments Received on Subwatershed Study Reports (Ray Tufgar) 

 

4.0 Update on Status of Subwatershed Analysis Report 

- Terrestrial (Dave Stephenson/Ray Tufgar) 

• Woodlots 

• Wetlands 

• Linkages 

- Streams 

• Fisheries (Rob Steele)  

• Water Quality (Don Weatherbe) 

• Geomorphology (John Parish) 

• Hydrology, hydraulics (Ray Tufgar/Chris Doherty) 

• Hydrogeology (Dave Sawicki) 

 

 

5.0 Outline of Management Strategy Framework (Ray Tufgar) 

 

6.0 Next Steps (Ray Tufgar) 

 

7.0 Next TAC Meeting – schedule a tentative date 

 

8.0 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 Welcome and Introductions (John Kwast) 

 

2.0 Inter-Agency Review Update 

 

3.0 Update on Comments Received on Subwatershed Study Reports (Ray Tufgar) 

 

4.0 Update on Draft Management Strategy Report 

Natural Heritage Strategy 

- Terrestrial (Dave Stephenson/Ray Tufgar) 

• Woodlots 

• Wetlands 

• Linkages 

- Streams 

• Fisheries (Rob Steele)  

• Geomorphology (John Parish) 

• Hydrology/Hydraulics (Ray Tufgar/Chris Doherty) 

• Hydrogeology (Dave Sawicki) 

- Stormwater Management 

• Quantity Control (Ray Tufgar/Chris Doherty)  

• Quality Control (Don Weatherbe) 

 

5.0 Outline of Implementation Plan (Ray Tufgar) 

 

6.0 Next Steps (Ray Tufgar) 

 

7.0 Next TAC Meeting – schedule a tentative date 

 

8.0 Adjourn 



COUNCILLOR’S SUBWATERSHED TOUR 

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

 

Tour starts at Oakville Town Hall 

 

General Comments: • 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 

Creek) 

• All streams dried up during the late summer 

• Some stream sections have well defined riparian corridors 

• Some agricultural impacts on streams – loss of riparian corridor, straightening of 

watercourse 

• Streams are typically stable but some erosion exists 

• Different variations in wood lot descriptions 

• 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 

• Surface depressions with no outlet distributed across site 

• Significant farming practices 

 

Location Number Site Description Narrative 

1 
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 

 

2 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
th
 Line 

• Good riparian cover in lower sections of watercourse 

• Impacted by agriculture above 6
th
 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) 

 

2 to 3 

Travelling along 

Dundas from 6
th
 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 

 

3 to 4 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 

 

4 to 5 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 

5 to 6 Travelling East along 

Lower Base Line to 

Bronte Road.  South 

on Bronte Road to 

Dundas.  West on 

Dundas to 

Neyagawa.  North on 

Neyagawa to 

tributary into North 

Park 

• Between 14 Mile Creek and Glen Oaks / Taplow Creeks 

• Close to divide between Creek systems 

 

6 (deboard bus for 

walking tour) 

Tributary into North 

Park – South 16 Mile 

Creek 

• South stream to 16 Mile Creek 

• Well defined stream and valley at downstream end 

• Large woodlot of headwater to 16 Mile Creek tributary – 

Sugar Maple  and Beech deciduous forest, to Oak and Hickory 

deciduous forest.  Some marsh areas.  Some rare species or 

habitats 

• Landfill site downstream – being monitored to ensure that 

stream is not impacted upon 

6 to 7 

North on Neyagawa 

to Burnhamthorpe.  

West along 

Burhamthorpe to 6
th
 

Line.  North on 6
th
 

Line to Moore 

Reservoir. 

• Upper headwater portions of Morrison Creek and tributary to 

16 Mile Creek 

• More relief in topography 

• Sections have been altered by agricultural uses 

• Some on-line ponds for private use 

• Note that some landowners have left buffers along the streams 

• Surface depressions with no visible outlets 

• Note farm with cattle access to stream 

7 Moore Reservoir 

• Location of rainfall gauge 

• Location of one of the boreholes 

• Oak – hardwood wood lot behind reservoir 

• Located at very top of drainage divide 

7 to 8 

Travel South on 6
th
 

Line to 

Burnhamthorpe. East 

on Burhamthorpe 

past Joshua’s Creek 

tributaries 

• Similar to west of 6
th
 Line 

• Within headwaters of Joshua’s Creek and East Morrison 

Creek 

• Crossing headwater tributaries of East Morrison Creek 

• On-line pond 

• Buffers along streams 

• Across Trafalgar Road – crossing headwaters of  Joshua’s 

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 

8 to 9 

Travel East along 

Burnhamthorpe to 9
th
 

Line.  South on 9
th
 

Line to Dundas.  

West on Dundas to 

Joshua Creek. 

• At Location #8 – White Elm lowland deciduous forest – main 

tributary to Joshua’s  

• Travelling adjacent to Joshua’s Creek 

• Some small tributaries cross under 9
th
 Line to Joshua’s Creek 

• Pass cultural savannah 

• Contains rare species or habitat 

• Pass Glen Oaks Memorial Gardens 

 

9 (Stop) 

White Oaks Golf 

Club (Joshua’s 

Creek) 

• White Oaks Golf Club straddles Joshua’s Creek 

• Joshua’s Creek has approximate drainage of 610 hectares 

• Well defined valley and stream system 

• The valley and riparian system makes up a large woodlot that 

extends to Burnhamthorpe (cultural savannah and cultural 

meadow) 

• One Buttonbush Swamp area drains to Joshua’s Creek 

• Some sections of Joshua’s Creek have been channelized 

• Stream has significant reaches with silt-muck along the invert, 

but there are reaches of cobble and stone 

• There is evidence of some groundwater contribution, however 

intermittent.  Watercress was observed in one location 

9 to 10 

West along Dundas 

to Trafalgar Road.  

North on Trafalgar 

Road to Church 

adjacent to 

Buttonbush Swamp 

• Crossing from Joshua’s Creek to East Morrison Creek 

• Cultural meadow and White Elm deciduous forest near 

Trafalgar Road 

10 (deboard bus for 

walking tour) 
Buttonbush Swamp 

• A number of Buttonbush Swamp areas located within study 

area 

• This one is adjacent to a bulrush mineral swamp, a silver-

maple mineral deciduous swamp, and a cultural meadow 

• Man-made pond within the area 

• Part of a fairly large area comprised of a variety of upland and 

lowland areas 

• Some rare species / habitat in the area 

10 to Oakville Town 

Hall 

Travel south down 

Trafalgar Road to 

Oakville Town Hall 

 

N/A 
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INTRODUCTION 

Welcome to the Town of Oakville's Open House # 1 for 
the North Oakville Subwatershed Study (East of 16 Mile 
Creek). The focus of this evening is to present you with 
the preliminary results from the characterization phase of 
the study and to solicit questions, comments and/ar 

, information from you. This Open House is an important 
part of the subwatershed"planning process. In order to 
develop a comprehensive subwatershed management 
strategy, community comments must be considered. 
Please read the information provided in this handout and 
visit the stations set up around the Atrium to view and 
discuss the preliminary findings with the consultants. The 
stations are as follows: 

Station Study Consultanjs / 
Number -Component Town of Oakville 
1 Planning Peter Cheatley,Town of Oakville 

Lynne Gough, 
GoughConsulting 

2 Environmental Dove Stephenson/ Rob Steele 
Notural Resource Solutions 

3 Hydrogeology Dave Sawicki, 
Morrison Environmental ltd. 

4 Hydrology Ray Tulgor/ Roslyn Koslyk, 
Totten Sims 
Hubicki Associates 

5 Geomorphology John Parish/Susi Kostyniuk, 
Parish Geomorphic 

6 3-D Visualization Town 01 Ookville 

Other Town Staff available tonight include: David Cash 
(Commissioner, Planning and Development), John Kwast 
(Manager, Development and Engineering), Robert Thun 
(Planner), and Doug Gates (Town Solicitor). 

BACKGROUND/HISTORY 

In 1987, officials with the Region of Halton realized that 
the impact of growth in the Greater Toronto Area would 
be significant. The Region began planning for the growth 
with a comprehensive study, the "Ha lton Urban Structure 
Review", 

The study concluded with a report issued in 1994, called the 
"Halton Urban Structure Plan" (HUSP), which identified which 
areas in Halton shou ld be slated for the growth, and included a 
framework to guide decisions about development. In 1999, the 
HUSP was implemented when Halton Regional Council adopted 
Amendment #8 to the Region 's Official Plan. This designated the 
land between Dundas Street and Highway 407 in Oakville as 
urban; it was formerly designated agricultural. 

The Ontario Planning Act requires the local official plan to con­
form to the Regional Official Plan, so Oakville was obliged to 
amend its Official Plan. An environmental background study 
"North Oakville Natural Heritage Inventory and Analysis" was 
completed in 1999, and the "North Oakville Strategic Land Use 
Options Study" was completed in 2000. Official Plan Amendment 
(OPA) 198, which designated North Oakville for urban uses, was 
introduced in 2001 for public comment, and was approved by 
Oakville Council on May 29, 2002. OPA 198 was appealed to 
the Ontario Municipal Board (OMB) in June 2002. 

CURRENT PHASE: PLANNING PROCESS 

The Town is at Step 7 of a 12 step Official Plan Amendment 
Process. This step involves background studies and secondary 
plans. OPA 198 has indicated that eight background studies are 
to be completed: 

1. Infrastructure Staging Plan 
2. Subwatershed Study' 
3. Transportation and Traffic Study 
4. Ma rket Study 
5. Financial Impact Analysis 
6. Urban Design Study 
7. Trafalgar Moraine Study 
8. linkages of the Natural Heritage/Open Space System 

Special Study 

• In this case, as per Council's direction, the Subwatershed Study 
was initiated earlier in the process. 

A Technical Advisory Committee (TAC) comprised of 4 members 
from the Town, 3 members from Conservation Halton, 3 members 
from the Region, 2 members from the Stakeholder Advisory 
Committee (SAC) and 2 members from the landowners, have 
been involved in the Subwatershed Study since its initation in the 
spring of 2002. The TAC meetings are open to the general public 
for attendance purposes, whi le the landowners and the SAC mem­
bers have 'observer' status on the committee. 



SUBWATERSHED MANAGEMENT STUDY 

Subwatershed management provides a framework upon 
which a strategy is developed to manage the ecosystem of 
on area as a unit. Given the comprehensive and complex 
nature of the watershed, an ecosystem approach is the 
most appropriate and all inclusive management strotegy. 

The watershed ecosystem is mode up of the wildlife, vege­
tation, people and physical landscape that occupies the 
watershed, and by the ecological processes that link these 
components. Degradation of the quality of any of these 
components will affect the entire ecosystem. For example, 
if water is polluted or streamflows are depleted, it will have 
a negative impact on fish. If woodlots and wetlands are 
removed, there will be a loss of wildlife habitat. Either of 
these conditions will have on effect on the quality of life for 
the human residents. 

The major connecting link in a watershed ecosystem is the 
flow of water. This flow pattern is called the water budget. 
How and where the water in the watershed flows deter­
mines the quality of the water, the shope and stability of 
streombanks, the health and diversity of the vegetation, 
and the availability of fish and wildlife habitat. 

In a relatively natural watershed, the flow of water is con­
trolled by topography, soil type and vegetation. As human 
use of a watershed increases all of these characteristics 
can change, altering the water budget. The changed 
water budget then results in changes in the quality of both 
ground and surface water, the size and shope of stream 
channels and the stability of stream bonks, vegetation 
cover, and fish and wildlife habitat. These unintentional 
changes caused by the change in water budget often 
reduce the ability of the human population to use and 
enjoy the resources of the watershed. 

The ecosystem approach requires description of the exist­
ing ecosystems' conditions, description of stresses on the 
ecosystems, identification of indicators of ecosystem 

health, and the impact of the stresses. An integroted set of 
policies and management practices must be developed 
which considers people as on integral port of ecosystems. 
This is in contrast to post approaches where environmental 

policies relating to resource management have typically 
been done independent from the human population and 
did not consider potential community concerns as port of 
the ecosystems. 

Inherent in the ecosystem approach is the concept of 
carrying capacity, which requires on attempt to under­
stand the limits of on ecosystem's ability to support vari­
ous life forms and land use activities. Human activities 
are then managed in a way thdl"do not exceed these 
natural limits. When the carrying capacity is respected, 
the ecosystem remains healthy. The ecosystem 
approach used in this watershed study applies the con­
cepts of carrying capacity and ecosystem health in eval­
uating land use scenarios and watershed management 

options. 

The major requirement, as well as the major benefit, of 
the ecosystem approach is that the people planning for 
human modification of the ecosystem have a conceptual 
understanding of the way in which the ecosystem func­
tions and con anticipate, with some degree of confi­
dence, the impact of human activities on ecological 
functions. 

What is the Subwatershed Management Study Process? 

Watershed management is on evolving science. The 
evolution of the science is a response to the recognized 

needs of managing our resources and guiding future 
land use decisions. New management philosophies and 
tools ore being developed to provide the most effective 
approach. The common thread through this evolution is 
that a brood perspective is needed to ensure that the 
plan meets environmental and societal needs. It is 

important that watershed management recognizes envi­
ronmental, social and economic canditians to ensure 
that all three elements are included and provide a "bal­
anced" approach. 

Public participatian is a critical component of subwater­
shed planning process. Although a comprehensive, 
blended (economic, social, environmental) approach is 
necessary, community needs and values should be token 
into account in developing a management strategy. This 
will assist in facilitating acceptance of the strategy and 
provide a sustainable plan. 



In developing a subwatershed management strategy, a series of 
steps are fallowed to understand how a subwatershed works, what 
are the stresses and what management strategy is needed to 
protect and enhance subwatershed charocteristics and processes. 
The steps that are followed include: 

Subwatershed Planning Process 

Evaluate 
•• d 

Adjust 

' ~Heiv 
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PHASE I: PRELIMINARY CHARACTERIZATION 

Station 1: Planning 

• The basis for planning North Oakville is OPA 198. 

• Secondary plans will proceed after the completion of the 
Subwatershed Study. 

Station 2: Environmental 

• There are significant terrestrial features, including both lIupland" 

forest areas and wetland areas, which are distributed across the 
study area (Oakville North). 

• Potential terrestrial linkages exist for wildlife both along water­

course corridors (north/south direction) and in an east-west direc­
tion within the study area. 

• A number of significant plant and wildlife species and their habi­

tat exist within the study area . 

• Aquatic habitat and associated fishery resources are typical ly 
poor in the study area but improve below Dundas Street. 

Station 3: Hydrogeology 

• The soils are typically clayey silt till soils that are relatively low 
permeability and have a relative ly low infiltration rate. 

• Groundwater that infiltrotes into the earth can: i) return to the 

atmosphere through transpiration from plant; ii) infiltrote to depth, 
recharging any aquifers tliat are present; or, iii) move lateral ly to 
creeks and streams. 

• Local groundwater supplies are typically derived from the 
underlying bedrock, however well yields are low and ground­
water quality is poor. 

• The contribution of groundwater to stream flows is small and 
intermittent. 

• Groundwater discharge areas appear confined to stream 
courses and existing swales. Recharge, by 
definition, occurs in areas where there is no discharge. The 
recharge in the area, albeit small, occurs across the entire 
study area where there is no discharge. 

Station 4: Hydrology 

• All streams in the study area are intermittent, with no base 
flow in the late summer. 

• The watercourses ore a mixture of natural channels as well 

as some channelized (straightened) sections in the agricultural 
areas. 

• There are no identified areas with flood potential at this 
time. 

Station 5: Geomorphology 

• The streams are relatively stable with only localized sections 
that demonstrote erosion potential. 

• Some stream sections (primarily the reaches near Dundas 
Street) have well defined valley sections. 

• The streams discharging to 16 Mile Creek are steep and 
deeply incised. 

Station 6: 3-Dimensional Visualization 

• Aerial views of study area show various different features 

encountered during the characterization phase. 

SUBWATERSHED STUDY TEAM 

The study team completing this project has a broad range of 
expertise. Our team members have worked together in the 
past on similar projects and have proven to provide a compre­
hensive and effective approach. Each of the study team mem­
bers is represented at different stations around the Atrium. 

Tolten Sims Hubicki (TSH) is a multi-disciplinary consulting 
firm that specializes in providing engineering, architectural and 
planning services to municipalities and other public agencies 
including Conservation Authorities and Provincial and Federal 
agencies. TSH's areas of expertise include watershed manage­
ment, water resources engineering, municipal engineering, 
environmental engineering, architectural services, structural 
engineering and planning. 

Continued on page 4 ... 



TSH has provided leadership in the development of watershed 
and subwatershed management science and has assisted 
Provincial Agencies and Conservation Authorities in the devel­
opment of guidelines and policies in this area of expertise. 

TSH is responsible for providing the overall Proiect 
Management for the North Oakville Subwatershed (East) 
Study, as well as completing the hydrology, hydraulics and 
water quality components of the Study. Please visit Station 4 -
Hydrology for further information regarding TSH and their 
role in the Subwatershed Study. 

Natural Resource Solutions is an environmental consulting 
firm comprised of staff with expertise in terrestrial, wetland 
and aquatic biology. Staff have worked throughout Ontario 
on a wide range of proiects. These proiects have included 
research, management and impact analyses. Staff have par­
ticular expertise in the identification and management of sig­
nificant and sensitive biological communities, and providing 
innovative-and practical solutions to biological issues. 

Natural Resource Solutions is responsible for completing the 
environmental component of the Subwatershed Study by pro­
viding an analysis of impacts by integrating biological and 
physical components of the ecosystem. Please visit Station 2 -
Environmental for further infarmation regarding Natural 
Resource Solution and their role in the Study. 

Marrisan Environmental limited is an engineering firm spe­
cializing in hydrogeology and environmental earth sciences. 
Morrison Environmental's expertise includes the evaluation, 
development, and management of groundwater resources. 
The firm has recently completed the Hydrogeological Study of 
the Trafalgar Moraine, making the team particularly familiar 
with the issues related to groundwater conditions in the area. 

Morrison Environmental is responsible for completing the 
hydrogeology component of the Subwatershed Study. Please 
visit Station 3 - Hydrogeology for further information 
regarding Morrison Environmental and their role in the Study. 

Parish Geomorphic limited, is dedicated to providing expert­
ise in the field of geomorphology, with an emphasis on the 
application of fluvial geomorphology. Fluvial geomorphology 
is the science that assesses the shape and form of a water­
course and the contributing physical processes. Typical 
applications of fluvial geomorphology include inventory and 
assessments (primarily for watershed planning), erosion 
assessment and analysis for crossing structures, and 
stormwater management. 

Parish Geomorphic is responsible for completing the 
geomorpholgy component of the Subwatershed Study. 
Please visit Station 5 - Geomorphology for further 
information regarding Parish ·Geomorphic and their role 

in the Study. 

CONTACTS 
For further information regarding any of the 
characterizations/issues discussed at this evening's Open 
House, please contact either: 

Mr. John Kwast 
Town of Oakville 
Planning Department 
(905) 845-6601 x3320 
Jkwast@town.oakville.on.ca 

Mr. Ray T ulgar 
Proiect Manager 
Totten Sims Hubicki 
(519) 886-2160 x224 
rtufgar@tsh.ca 

WEB SITE 
O ther staff reports and studies pertaining to North 
Oakville are available on the Town's Website at 
www.town.ookville.on.co 

COMMENT CARD 
Please remember to fill out a comment card as you 
leave the Open House. Thank you for your 
participation. 



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 

 



TAC SUBWATERSHED TOUR 

1) Towne Blvd. 

Creek has been rerouted during development 

2) Dynasty Restaurant adjacent to Mwm's Creek 

3) Lions Valley Park (if we can get down the hill in the bus) 

Steep banks along Sixteen Mile Creek - can possibly see the inflow from tributaries 

4) Drainage course near the landfill 

Note direction of flow 

5) Moore Reservoir 

Note well drilling and weather station 

6) Farm with cows and no buffer 

Note farming practices 

7) Joshua's Creek tributary 

8) Joshua's Creek tributary 

9) Joshua's Creek tributary 

Note flows at locations 7,8 and 9 and relate to location 10 

10) White Oaks Golf Club (Joshua's Creek) 

11) Buttonbush Swamp (if possible) 

There are several buttonbush swamps with the main ones located east of Trafalgar, north 
of Dundas. These require a hike from the road, time permitting. 



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 Elm, 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 Ratio 1.59-3.43 2.48
Manning's n 0.035

Top of Bank Monitoring Cross-section - 14W-1
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Bank Characteristics
Range Average

Bank Height (m) 0.6 - 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/cm2)
cl 0.47

cl/vfs 0.41
cl/si/vfs * 0.42 * dominant material
cl/si/fs 0.40
cl/si 0.38

cl/si/cs 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
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Substrate Characteristics

Particle Shape (cm) Range Average
X 1.5 - 14 5.95
Y 1.5 - 9 4.48
Z 0.5 - 7 2.88

Hydraulic Roughness (cm)
Maximum 0.25 - 9 3.43

Median 0.10 - 3.0 0.95
Minimum 0.0 - 0.25 0.09

Embeddedness (%) 5-95 43
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 37.8 P 5.2
si 17 1 cm 0
vfs 13.7 2 cm 0
fs 8.4 3 cm 0
ms 7.0 4 cm 0
cs 4.7 5 cm 0
vcs 6.2

Particle Sizes (cm) 
Pebble Counts

D10 NaN
D50 0.006
D84 1.5
D90 2.6

Substrate Particle Size Distribution based on Pebble Counts
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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 16WA-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 / Soils: Halton Till

Modifying Factors
Surrounding Land Use: Scrubland
General Riparian Vegetation: Tall and short herbs and grasses, some shrubs and tree
Existing Channel Disturbances: Dundas Street crossing
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 Ratio 4.59-13.12 8.11
Manning's n 0.035

Top of Bank Monitoring Cross-section - 16WA-1
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Bank Characteristics
Range Average

Bank Height (m) 0.35-1.50 0.60
Bank Angle (degrees) 9-90 53.0
Root Depth (cm) 3-22 10.3
Root Density (1=Low - 5=High) 1-4 2.4 (Category)
Protected by vegetation (%) 5-30 8.3
Amount of undercut (cm) 11-32 17
Banks with undercuts (%) 25%

Materials Torvane values (kg/cm2)

cl/si 0.24
cl * 0.31
si/vfs 0.10   * = dominant material
si/vfs/cl 0.15

Planform Characteristics 
Long Profile (avg)
Bankfull Gradient 0.66 %
Inter-Pool Gradient n/a %
Inter-Riffle Gradient n/a %
Riffle Gradient n/a %
Riffle Length n/a m
Riffle-Pool Spacing n/a m
Max Pool Depth n/a m

North Oakville West 16WA-1 Long Profile
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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 -- 1 cm --
vfs -- 1.5cm --
fs -- 2 cm --
ms -- 3 cm --
cs -- 4 cm --
vcs -- bedrock --

Particle Sizes (cm) 
Pebble Counts

D10 Nan
D50 0.36
D90 3.53

Substrate Particle Size Distribution based on Pebble Counts
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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: Downstream of Burnhamthorpe Road between Trafalgar Road and Ninth Line
Length surveyed: 173.0m
Number of cross-sections: 10
Date of Survey: June 7/02

Controlling Factors
Geology / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: grass meadow and scrub forest
General Riparian Vegetation: tall herbaceous vegetaition, shrubs, trees
Existing Channel Disturbances the reach appears straightened
Woody Debris: minor woody debris

Cross-Sectional Characteristics
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 Ratio 1.58-4.16 2.97
Manning's n 0.03

Top of Bank Monitoring Cross-section - JC-13
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Hydrology
Measured Discharge (cms) 0.03 (upstream end of reach at road crossing)

Bank Characteristics
Range Average

Bank Height (m) 0.4-1.5 0.7
Bank Angle (degrees) 13-80 39.5
Root Depth (cm) 4.0-15 8.3
Root Density (1=Low - 5=High) n/a n/a (Ranking)
Protected by vegetation (%) 40-90 76.5
Amount of undercut (cm) 12 12
Banks with undercuts (%) 5%

Materials Torvane values (kg/cm2)
cl/vfs/si 0.24
sl/si/vfs 0.32
*clay 0.32   * = dominant material
cl/cs 0.24
cl/vfs 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 2.96 m
Riffle-Pool Spacing 8.78 m
Max Pool Depth 0.25 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 2.0-19 5.26
Y 1.0-12 3.76
Z 0.5-6 1.74

Hydraulic Roughness (cm)
Maximum 0-6 1.9

Median 0-1.5 0.4
Minimum 0-0.3 0

Embeddedness (%) 20-100 73

PARISH Geomorphic Ltd.



Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 318 P 6.4
si 17.3 1 cm 3.2
vfs 5 1.5cm 0
fs 11.4 2 cm 0.5
ms 1.8 3 cm 0.5
cs 10.5 4 cm 0
vcs 11.8 5 cm 0

Particle Sizes (cm) 
Pebble Counts

D10 < 0.0002
D50 0.083
D90 1.16

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

Substrate Particle Size Distribution based on Pebble Counts
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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 / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: scrubforest
General Riparian Vegetation: tall herbaceous vegetation, shrubs, trees
Existing Channel Disturbances none
Woody Debris: 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 Ratio 2.31-4.45 3.58
Manning's n 0.033

Top of Bank Monitoring Cross-section:  JC-3
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Bank Characteristics
Range Average

Bank Height (m) 0.4-1 0.6
Bank Angle (degrees) 12.0-84 51.8
Root Depth (cm) 7.0-46 17.1
Root Density (1=Low - 5=High) (Ranking)
Protected by vegetation (%) 40-85 71.3
Amount of undercut (cm) 5.0-18 11.9
Banks with undercuts (%) 40

Materials Torvane values (kg/cm2)
*cl/si 0.27
cl/si/vfs 0.37
si/vfs/cl 0.27   * = dominant material
cl/fs/vfs 0.35
cl/fs 0.22
cl/vfs 0.14
clay 0.30
cl/si/fs 0.18

Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.70 %
Inter-Pool Gradient 1.25 %
Inter-Riffle Gradient 0.95 %
Riffle Gradient 4.84 %
Riffle Length 4.68 m
Riffle-Pool Spacing 8.91 m
Max Pool Depth 0.32 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 5.5-25 13
Y 4.0-22 9.5
Z 0.3-8 2.41

Hydraulic Roughness (cm)
Maximum 0.3-22 6.5

Median 0-2 1.2
Minimum 0-.5 0.2

Embeddedness (%) 5-100 34

PARISH Geomorphic Ltd.



Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 2.3 P 5.9
si 3.2 1 cm 5.5
vfs 3.2 1.5cm 2.7
fs 5.9 2 cm 1.4
ms 2.3 3 cm n/a
cs 6.4 4 cm n/a
vcs 6.8 5 cm n/a

Particle Sizes (cm) 
Pebble Counts

D10 0.0007
D50 0.56
D90 6.51

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

Substrate Particle Size Distribution based on Pebble Counts
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FLUVIAL GEOMORPHOLOGY SUMMARY

Morrison Creek - MOC-4
Location:           North of Dundas Road at Trafalgar Road
Length surveyed: 169 m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: agricultural land
General Riparian Vegetation: tall grasses and herbs, shrubs and trees
Existing Channel Disturbances culvert at upstream end, previously straightened
Woody Debris: minor

Cross-Sectional Characteristics
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 Ratio 3.17-7.12 4.61
Manning's n 0.033

Top of Bank Monitoring Cross-section - MOC-4 (re-established)
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Hydrology
Measured Discharge (cms) 0.55

Bank Characteristics
Range Average

Bank Height (m) 0.4-1.2 0.6
Bank Angle (degrees) 19-61 34.3
Root Depth (cm) 7.0-25 15.5
Root Density (1=Low - 5=High) 1.0-3.0 2.4 (Ranking)
Protected by vegetation (%) 20-80 46.8
Amount of undercut (cm) 0
Banks with undercuts (%) 0%

Materials Torvane values (kg/cm2)
*clay 0.28
cl/si 0.26   * = dominant material
si/cl 0.27

Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.60 %
Inter-Pool Gradient 2.74 %
Inter-Riffle Gradient 0.74 %
Riffle Gradient 2.45 %
Riffle Length 6.08 m
Riffle-Pool Spacing 19.5 m
Max Pool Depth 0.12 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 3-31.5 8.18
Y 2.0-19 5.64
Z 0.25-4 1.46

Hydraulic Roughness (cm)
Maximum 0-8 2.2

Median 0-0.5 0.1
Minimum 0 0

Embeddedness (%) 20-100 76.6

PARISH Geomorphic Ltd.



Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 72.5 P 0
si 13.8 1 cm 0
vfs 1.3 1.5cm 0
fs 0 2 cm 0
ms 0 3 cm 0
cs 0 4 cm 0
vcs 0 5 cm 0

bedrock 12.5
Particle Sizes (cm) 

Pebble Counts
D10 <0.0002
D50 0.00052
D90 1.02

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

Substrate Particle Size Distribution based on Pebble Counts
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North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 1 

 
 

Photo 1.  Reach JC-1 at bank erosion. 

 

 
 

Photo 2.  Reach JC-1 at bank erosion. 
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Photo 1.  Reach JC-2 at golf course. 

 

 
 

Photo 2.  Reach JC-2 at wide pool. 
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Photo 1.  Reach JC-3 at bank erosion. 

 

 
 

Photo 2.  Reach JC-3 at channel. 
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Photo 1.  Reach JC-4 with fallen and leaning trees. 
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Photo 1.  Reach JC-5 with accretion on point bars. 
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Photo 1.  Reach JC-6 with formation of chutes. 
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Photo 1.  Reach JC-7 general channel conditions. 
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Photo 1.  Reach JC-8 densely vegetated channel. 
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Photo 1.  Reach JC-9 grassed channel between agricultural fields. 
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Photo 1.  Reach JC-10 grassed channel between agricultural fields. 
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Photo 1.  Reach JC-11 straight channel with evidence of cattle grazing. 
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Photo 1.  Reach JC-12 depression in field. 
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Photo 1.  Reach JC-13 with slumping banks. 
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Photo 1.  Reach JC-19 with leaning and fallen trees. 

 

 
 

Photo 2.  Reach JC-19 in woodlot. 
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Photo 1.  Reach JC-20 with poor bed morphology. 
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Photo 1.  Reach JC-21 – dry, grassed channel. 
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Photo 1.  Reach JC-22 general channel conditions. 
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Photo 1.  Reach JC-25 vegetated swale. 
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Photo 1.  Reach JC-30 general conditions. 
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Photo 1.  Reach MOC-2 general conditions at upstream extent of reach. 

 

 
 

Photo 2.  Reach MOC-2 at Trafalgar Road. 
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Photo 1.  Reach MOC-4 densely vegetated channel. 

 

 
 

Photo 2.  Reach MOC-4 densely vegetated channel. 
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Photo 1.  Reach MOC-W3 agricultural drain. 

 

 
 

Photo 2.  Reach MOC-W3 agricultural drain. 
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Photo 1.  Reach SHC-1 swale. 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 24 

 

 

 
 

Photo 1.  Reach SHC-2 swale. 
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Photo 1.  Reach SHC-3 swale. 
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Photo 1.  Reach MOC-W1 looking downstream from 6
th
 Line culvert. 
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Photo 1.  Reach MOC-W2 looking upstream from 6
th
 Line. 
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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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Photo 1.  Reach JC-35 looking downstream towards golf course. 

 

 
 

Photo 2.  Reach JC-35 looking downstream towards golf course. 
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Photo 1. Reach JC-31 looking upstream from Dundas ditch. 

 

 
 

Photo 2. Reach JC-31 looking upstream at swale.
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Photo 1.  Reach JC-32 looking upstream at sight. 
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Photo 1.  Reach JC-36 general conditions. 

 

 
 

Photo 2.  Reach JC-36 looking upstream. 
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Photo 3.  Reach JC-36 looking downstream. 

 

 
 

Photo 4.  Reach JC-36 banks and substrate. 
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Photo 1.  Reach SMA-1 bank erosion. 

 

 
 

Photo 2.  Reach SMA-1 valley wall contact. 
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Photo 1.  Reach SMA-2 general conditions. 

 

 
 

Photo 2.  Reach SMA-2 general conditions. 
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Photo 3.  Reach SMA-2 at culvert. 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 37 

 
 

Photo 1.  Reach SMA-3 general conditions. 
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Photo 1.  Reach SMA-4 general conditions. 

 

 
 

Photo 2.  Reach SMA-4 general conditions. 
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Photo 3.  Reach SMA-4 general conditions. 
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Photo 1.  Reach SMA-5 general conditions. 

 

 
 

Photo 2.  Reach SMA-5 general conditions. 
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Photo 1.  Reach SMA-6 general conditions. 

 

 
 

Photo 2.  Reach SMA-6 general conditions. 
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Photo 1.  Reach SMA-7 general conditions. 
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Photo 2.  Reach SMA-7 general conditions. 

 

 
 

Photo 3.  Reach SMA-7 general conditions. 
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Photo 1.  Reach SMA-8 general conditions. 

 

 
 

Photo 2.  Reach SMA-8 general conditions. 
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Photo 1.  Reach SMA-9 general conditions. 
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Photo 1.  Reach SMB-1 general conditions. 

 

 
 

Photo 2.  Reach SMB-1 general conditions. 
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Photo 1.  Reach SMB-2 general conditions. 

 

 
 

Photo 2.  Reach SMB-2 general conditions. 
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Photo 1.  Reach SMB-3 general conditions. 

 

 
 

Photo 2.  Reach SMB-3 general conditions. 
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Photo 1.  Reach SMB-4 general conditions. 

 

 
 

Photo 2.  Reach SMB-4 general conditions. 
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Photo 1.  Reach SMC-1 general conditions. 

 

 
 

Photo 2.  Reach SMC-1 general conditions. 
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Photo 1.  Reach SMC-2 general conditions. 

 

 
 

Photo 2.  Reach SMC-2 general conditions. 
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Photo 1.  Reach SMC-3 general conditions. 

 

 
 

Photo 2.  Reach SMC-3 general conditions. 
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Photo 1.  Reach SMC-4 general conditions. 
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Photo 1.  Reach SMC-5 general conditions. 
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Photo 1.  Reach 14W-11 downstream portion of reach 

 
Photo 2.  Reach 14W-11 large pool. 

 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 2 

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

 

 
 

Photo 4.  Reach 14W-11a looking upstream at 407. 
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Photo 5.  Reach 14W-11 looking upstream (mid-reach). 
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Photo 1.  Reach 14E-1 looking downstream towards pond. 

 

 
 

Photo 1.  Reach 14E-2 swale. 
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Photo 1.  Reach 14E-4 swale. 
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Photo 1.  Reach 14E-5 general conditions. 
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Photo 1.  Reach 14E-6 looking upstream. 

 

 
 

Photo 2.  Reach 14E-6 looking upstream. 
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Photo 1.  Reach 14E-7 general conditions. 

 

 
 

Photo 2.  Reach 14E-7 general conditions. 
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Photo 1.  Reach MC-1 general conditions. 

 
 

Photo 2.  Reach MC-1 general conditions. 
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Photo 3.  Reach MC-1 general conditions. 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 11 

 
 

Photo 1.  Reach MC-3 general conditions - swale. 
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Photo 1.  Reach MC-4 general conditions. 

 

 
 

Photo 2.  Reach MC-4 general conditions. 
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Photo 1.  Reach 16WA-1 general conditions. 

 

 
Photo 2.  Reach 16WA-1 general conditions. 
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Photo 3.  Reach 16WA-1A general conditions. 
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Photo 1.  Reach 16WA-2 general conditions. 
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Photo 1.  Reach 16WA-3 general conditions. 
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Photo 1.  Reach 16WA-4 general conditions. 
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Photo 1.  Reach 16WA-5 general conditions. 
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Photo 1.  Reach 16WA-6 general conditions. 
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Photo 1.  Reach 16WA-7 general conditions. 

 
 

Photo 2.  Reach 16WA-7 general conditions. 
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Photo 1.  Reach 16WA-8 collapsed culvert. 

 
 

Photo 8.  Reach 16WA-8 general conditions. 
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Photo 1.  Reach GO-1 (formerly GO-10) general conditions. 

 



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 / Soils: 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 Debris: 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 Ratio 3.05-9.61 5.84
Manning's n 0.033

Top of Bank Monitoring Cross-section - SMA-4
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Bank Characteristics
Range Average

Bank Height (m) 0.4-1.3 0.8
Bank Angle (degrees) 11.0-70 32.6
Root Depth (cm) 8.0-53 21.4
Root Density (1=Low - 5=High) 2.0-4.0 2.7 (Ranking)
Protected by vegetation (%) 10.0-70.0 32.8
Amount of undercut (cm) 10.0-20.0 15
Banks with undercuts (%) 10%

Materials Torvane values (kg/cm2)
*cl/si 0.26
si 0.11   * = dominant material
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 4.27 m
Riffle-Pool Spacing 9.04 m
Max Pool Depth 0.13 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 2.5-26 7.58
Y 1.5-15 5.13
Z 0.5-2.5 1.44

Hydraulic Roughness (cm)
Maximum 0-14 3.7

Median 0-3 0.8
Minimum 0-0.3 0.1

Embeddedness (%) 30-100 65.5
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 64.4 P 5
si 2.8 1 cm 1.1
vfs 1.7 1.5cm 0
fs 2.2 2 cm 1.1
ms 2.2 3 cm 0
cs 3.3 4 cm 0
vcs 5 5 cm 0

Bdr. 11.1

PARISH Geomorphic Ltd.



Particle Sizes (cm) 
Pebble Counts

D10 < 0.0002
D50 0.29
D90 4.57

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

Substrate Particle Size Distribution based on Pebble Counts
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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 / Soils: Queenston Shale, Halton Till

Modifying Factors
Surrounding Land Use: Scrubland
General Riparian Vegetation: Mainly tall herbs and grasses with Elm, 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 Ratio 1.59-3.43 2.48
Manning's n 0.035

Top of Bank Monitoring Cross-section - 14W-1
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Bank Characteristics
Range Average

Bank Height (m) 0.6 - 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/cm2)
cl 0.47

cl/vfs 0.41
cl/si/vfs * 0.42 * dominant material
cl/si/fs 0.40
cl/si 0.38

cl/si/cs 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
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Substrate Characteristics

Particle Shape (cm) Range Average
X 1.5 - 14 5.95
Y 1.5 - 9 4.48
Z 0.5 - 7 2.88

Hydraulic Roughness (cm)
Maximum 0.25 - 9 3.43

Median 0.10 - 3.0 0.95
Minimum 0.0 - 0.25 0.09

Embeddedness (%) 5-95 43
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 37.8 P 5.2
si 17 1 cm 0
vfs 13.7 2 cm 0
fs 8.4 3 cm 0
ms 7.0 4 cm 0
cs 4.7 5 cm 0
vcs 6.2

Particle Sizes (cm) 
Pebble Counts

D10 NaN
D50 0.006
D84 1.5
D90 2.6

Substrate Particle Size Distribution based on Pebble Counts
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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 16WA-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 / Soils: Halton Till

Modifying Factors
Surrounding Land Use: Scrubland
General Riparian Vegetation: Tall and short herbs and grasses, some shrubs and tree
Existing Channel Disturbances: Dundas Street crossing
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 Ratio 4.59-13.12 8.11
Manning's n 0.035

Top of Bank Monitoring Cross-section - 16WA-1
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Bank Characteristics
Range Average

Bank Height (m) 0.35-1.50 0.60
Bank Angle (degrees) 9-90 53.0
Root Depth (cm) 3-22 10.3
Root Density (1=Low - 5=High) 1-4 2.4 (Category)
Protected by vegetation (%) 5-30 8.3
Amount of undercut (cm) 11-32 17
Banks with undercuts (%) 25%

Materials Torvane values (kg/cm2)

cl/si 0.24
cl * 0.31
si/vfs 0.10   * = dominant material
si/vfs/cl 0.15

Planform Characteristics 
Long Profile (avg)
Bankfull Gradient 0.66 %
Inter-Pool Gradient n/a %
Inter-Riffle Gradient n/a %
Riffle Gradient n/a %
Riffle Length n/a m
Riffle-Pool Spacing n/a m
Max Pool Depth n/a m

North Oakville West 16WA-1 Long Profile
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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 -- 1 cm --
vfs -- 1.5cm --
fs -- 2 cm --
ms -- 3 cm --
cs -- 4 cm --
vcs -- bedrock --

Particle Sizes (cm) 
Pebble Counts

D10 Nan
D50 0.36
D90 3.53

Substrate Particle Size Distribution based on Pebble Counts
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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: Downstream of Burnhamthorpe Road between Trafalgar Road and Ninth Line
Length surveyed: 173.0m
Number of cross-sections: 10
Date of Survey: June 7/02

Controlling Factors
Geology / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: grass meadow and scrub forest
General Riparian Vegetation: tall herbaceous vegetaition, shrubs, trees
Existing Channel Disturbances the reach appears straightened
Woody Debris: minor woody debris

Cross-Sectional Characteristics
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 Ratio 1.58-4.16 2.97
Manning's n 0.03

Top of Bank Monitoring Cross-section - JC-13
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Hydrology
Measured Discharge (cms) 0.03 (upstream end of reach at road crossing)

Bank Characteristics
Range Average

Bank Height (m) 0.4-1.5 0.7
Bank Angle (degrees) 13-80 39.5
Root Depth (cm) 4.0-15 8.3
Root Density (1=Low - 5=High) n/a n/a (Ranking)
Protected by vegetation (%) 40-90 76.5
Amount of undercut (cm) 12 12
Banks with undercuts (%) 5%

Materials Torvane values (kg/cm2)
cl/vfs/si 0.24
sl/si/vfs 0.32
*clay 0.32   * = dominant material
cl/cs 0.24
cl/vfs 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 2.96 m
Riffle-Pool Spacing 8.78 m
Max Pool Depth 0.25 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 2.0-19 5.26
Y 1.0-12 3.76
Z 0.5-6 1.74

Hydraulic Roughness (cm)
Maximum 0-6 1.9

Median 0-1.5 0.4
Minimum 0-0.3 0

Embeddedness (%) 20-100 73

PARISH Geomorphic Ltd.



Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 318 P 6.4
si 17.3 1 cm 3.2
vfs 5 1.5cm 0
fs 11.4 2 cm 0.5
ms 1.8 3 cm 0.5
cs 10.5 4 cm 0
vcs 11.8 5 cm 0

Particle Sizes (cm) 
Pebble Counts

D10 < 0.0002
D50 0.083
D90 1.16

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

Substrate Particle Size Distribution based on Pebble Counts

0

10

20

30

40

50

60

70

80

90

100

< 
.0

00
2

.0
01

-.0
04

9

.0
2-

.0
49

.2
-.4

9

.6
0-

.7
9

1.
2-

1.
59

2.
4-

3.
19

4.
8-

6.
39

9.
6-

12
.7

9

19
.2

-2
5.

59

38
.4

-5
1.

19

10
2.

4-
20

4.
79

> 
40

9.
6

Particle Size (cm)

To
ta

l P
er

ce
nt

0

10

20

30

40

50

60

70

80

90

100

C
um

ul
at

iv
e 

Pe
rc

en
t

Total %
Cumulative %

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 / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: scrubforest
General Riparian Vegetation: tall herbaceous vegetation, shrubs, trees
Existing Channel Disturbances none
Woody Debris: 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 Ratio 2.31-4.45 3.58
Manning's n 0.033

Top of Bank Monitoring Cross-section:  JC-3
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Bank Characteristics
Range Average

Bank Height (m) 0.4-1 0.6
Bank Angle (degrees) 12.0-84 51.8
Root Depth (cm) 7.0-46 17.1
Root Density (1=Low - 5=High) (Ranking)
Protected by vegetation (%) 40-85 71.3
Amount of undercut (cm) 5.0-18 11.9
Banks with undercuts (%) 40

Materials Torvane values (kg/cm2)
*cl/si 0.27
cl/si/vfs 0.37
si/vfs/cl 0.27   * = dominant material
cl/fs/vfs 0.35
cl/fs 0.22
cl/vfs 0.14
clay 0.30
cl/si/fs 0.18

Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.70 %
Inter-Pool Gradient 1.25 %
Inter-Riffle Gradient 0.95 %
Riffle Gradient 4.84 %
Riffle Length 4.68 m
Riffle-Pool Spacing 8.91 m
Max Pool Depth 0.32 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 5.5-25 13
Y 4.0-22 9.5
Z 0.3-8 2.41

Hydraulic Roughness (cm)
Maximum 0.3-22 6.5

Median 0-2 1.2
Minimum 0-.5 0.2

Embeddedness (%) 5-100 34
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Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 2.3 P 5.9
si 3.2 1 cm 5.5
vfs 3.2 1.5cm 2.7
fs 5.9 2 cm 1.4
ms 2.3 3 cm n/a
cs 6.4 4 cm n/a
vcs 6.8 5 cm n/a

Particle Sizes (cm) 
Pebble Counts

D10 0.0007
D50 0.56
D90 6.51

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

Substrate Particle Size Distribution based on Pebble Counts
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FLUVIAL GEOMORPHOLOGY SUMMARY

Morrison Creek - MOC-4
Location:           North of Dundas Road at Trafalgar Road
Length surveyed: 169 m
Number of cross-sections: 10
Date of Survey: 12-Jun-02

Controlling Factors
Geology / Soils: underlain by Glacial Till

Modifying Factors
Surrounding Land Use: agricultural land
General Riparian Vegetation: tall grasses and herbs, shrubs and trees
Existing Channel Disturbances culvert at upstream end, previously straightened
Woody Debris: minor

Cross-Sectional Characteristics
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 Ratio 3.17-7.12 4.61
Manning's n 0.033

Top of Bank Monitoring Cross-section - MOC-4 (re-established)
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Hydrology
Measured Discharge (cms) 0.55

Bank Characteristics
Range Average

Bank Height (m) 0.4-1.2 0.6
Bank Angle (degrees) 19-61 34.3
Root Depth (cm) 7.0-25 15.5
Root Density (1=Low - 5=High) 1.0-3.0 2.4 (Ranking)
Protected by vegetation (%) 20-80 46.8
Amount of undercut (cm) 0
Banks with undercuts (%) 0%

Materials Torvane values (kg/cm2)
*clay 0.28
cl/si 0.26   * = dominant material
si/cl 0.27

Planform Characteristics
Long Profile (avg)
Bankfull Gradient 0.60 %
Inter-Pool Gradient 2.74 %
Inter-Riffle Gradient 0.74 %
Riffle Gradient 2.45 %
Riffle Length 6.08 m
Riffle-Pool Spacing 19.5 m
Max Pool Depth 0.12 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 3-31.5 8.18
Y 2.0-19 5.64
Z 0.25-4 1.46

Hydraulic Roughness (cm)
Maximum 0-8 2.2

Median 0-0.5 0.1
Minimum 0 0

Embeddedness (%) 20-100 76.6
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Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 72.5 P 0
si 13.8 1 cm 0
vfs 1.3 1.5cm 0
fs 0 2 cm 0
ms 0 3 cm 0
cs 0 4 cm 0
vcs 0 5 cm 0

bedrock 12.5
Particle Sizes (cm) 

Pebble Counts
D10 <0.0002
D50 0.00052
D90 1.02

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

Substrate Particle Size Distribution based on Pebble Counts
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Photo 1.  Reach JC-1 at bank erosion. 

 

 
 

Photo 2.  Reach JC-1 at bank erosion. 
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Photo 1.  Reach JC-2 at golf course. 

 

 
 

Photo 2.  Reach JC-2 at wide pool. 
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Photo 1.  Reach JC-3 at bank erosion. 

 

 
 

Photo 2.  Reach JC-3 at channel. 
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Photo 1.  Reach JC-4 with fallen and leaning trees. 
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Photo 1.  Reach JC-5 with accretion on point bars. 
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Photo 1.  Reach JC-6 with formation of chutes. 
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Photo 1.  Reach JC-7 general channel conditions. 
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Photo 1.  Reach JC-8 densely vegetated channel. 
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Photo 1.  Reach JC-9 grassed channel between agricultural fields. 
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Photo 1.  Reach JC-10 grassed channel between agricultural fields. 
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Photo 1.  Reach JC-11 straight channel with evidence of cattle grazing. 
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Photo 1.  Reach JC-12 depression in field. 
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Photo 1.  Reach JC-13 with slumping banks. 
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Photo 1.  Reach JC-19 with leaning and fallen trees. 

 

 
 

Photo 2.  Reach JC-19 in woodlot. 
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Photo 1.  Reach JC-20 with poor bed morphology. 
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Photo 1.  Reach JC-21 – dry, grassed channel. 
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Photo 1.  Reach JC-22 general channel conditions. 
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Photo 1.  Reach JC-25 vegetated swale. 
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Photo 1.  Reach JC-30 general conditions. 
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Photo 1.  Reach MOC-2 general conditions at upstream extent of reach. 

 

 
 

Photo 2.  Reach MOC-2 at Trafalgar Road. 
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Photo 1.  Reach MOC-4 densely vegetated channel. 

 

 
 

Photo 2.  Reach MOC-4 densely vegetated channel. 
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Photo 1.  Reach MOC-W3 agricultural drain. 

 

 
 

Photo 2.  Reach MOC-W3 agricultural drain. 
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Photo 1.  Reach SHC-1 swale. 
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Photo 1.  Reach SHC-2 swale. 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 25 

 
 

Photo 1.  Reach SHC-3 swale. 
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Photo 1.  Reach MOC-W1 looking downstream from 6
th
 Line culvert. 
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Photo 1.  Reach MOC-W2 looking upstream from 6
th
 Line. 
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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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Photo 1.  Reach JC-35 looking downstream towards golf course. 

 

 
 

Photo 2.  Reach JC-35 looking downstream towards golf course. 
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Photo 1. Reach JC-31 looking upstream from Dundas ditch. 

 

 
 

Photo 2. Reach JC-31 looking upstream at swale.
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Photo 1.  Reach JC-32 looking upstream at sight. 
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Photo 1.  Reach JC-36 general conditions. 

 

 
 

Photo 2.  Reach JC-36 looking upstream. 
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Photo 3.  Reach JC-36 looking downstream. 

 

 
 

Photo 4.  Reach JC-36 banks and substrate. 
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Photo 1.  Reach SMA-1 bank erosion. 

 

 
 

Photo 2.  Reach SMA-1 valley wall contact. 
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Photo 1.  Reach SMA-2 general conditions. 

 

 
 

Photo 2.  Reach SMA-2 general conditions. 
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Photo 3.  Reach SMA-2 at culvert. 
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Photo 1.  Reach SMA-3 general conditions. 
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Photo 1.  Reach SMA-4 general conditions. 

 

 
 

Photo 2.  Reach SMA-4 general conditions. 
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Photo 3.  Reach SMA-4 general conditions. 
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Photo 1.  Reach SMA-5 general conditions. 

 

 
 

Photo 2.  Reach SMA-5 general conditions. 
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Photo 1.  Reach SMA-6 general conditions. 

 

 
 

Photo 2.  Reach SMA-6 general conditions. 
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Photo 1.  Reach SMA-7 general conditions. 
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Photo 2.  Reach SMA-7 general conditions. 

 

 
 

Photo 3.  Reach SMA-7 general conditions. 
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Photo 1.  Reach SMA-8 general conditions. 

 

 
 

Photo 2.  Reach SMA-8 general conditions. 
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Photo 1.  Reach SMA-9 general conditions. 
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Photo 1.  Reach SMB-1 general conditions. 

 

 
 

Photo 2.  Reach SMB-1 general conditions. 
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Photo 1.  Reach SMB-2 general conditions. 

 

 
 

Photo 2.  Reach SMB-2 general conditions. 
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Photo 1.  Reach SMB-3 general conditions. 

 

 
 

Photo 2.  Reach SMB-3 general conditions. 
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Photo 1.  Reach SMB-4 general conditions. 

 

 
 

Photo 2.  Reach SMB-4 general conditions. 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 50 

 
 

Photo 1.  Reach SMC-1 general conditions. 

 

 
 

Photo 2.  Reach SMC-1 general conditions. 
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Photo 1.  Reach SMC-2 general conditions. 

 

 
 

Photo 2.  Reach SMC-2 general conditions. 
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Photo 1.  Reach SMC-3 general conditions. 

 

 
 

Photo 2.  Reach SMC-3 general conditions. 
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Photo 1.  Reach SMC-4 general conditions. 
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Photo 1.  Reach SMC-5 general conditions. 
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Photo 1.  Reach 14W-11 downstream portion of reach 

 
Photo 2.  Reach 14W-11 large pool. 
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Photo 3.  Reach 14W-11a looking upstream at 407. 

 

 
 

Photo 4.  Reach 14W-11a looking upstream at 407. 
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Photo 5.  Reach 14W-11 looking upstream (mid-reach). 
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Photo 1.  Reach 14E-1 looking downstream towards pond. 

 

 
 

Photo 1.  Reach 14E-2 swale. 
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Photo 1.  Reach 14E-4 swale. 
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Photo 1.  Reach 14E-5 general conditions. 

 



North Oakville Subwatersheds  Photo Appendix 

2002-05 

PARISH Geomorphic Ltd.  Page 7 

 
 

Photo 1.  Reach 14E-6 looking upstream. 

 

 
 

Photo 2.  Reach 14E-6 looking upstream. 
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Photo 1.  Reach 14E-7 general conditions. 

 

 
 

Photo 2.  Reach 14E-7 general conditions. 
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Photo 1.  Reach MC-1 general conditions. 

 
 

Photo 2.  Reach MC-1 general conditions. 
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Photo 3.  Reach MC-1 general conditions. 
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Photo 1.  Reach MC-3 general conditions - swale. 
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Photo 1.  Reach MC-4 general conditions. 

 

 
 

Photo 2.  Reach MC-4 general conditions. 
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Photo 1.  Reach 16WA-1 general conditions. 

 

 
Photo 2.  Reach 16WA-1 general conditions. 
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Photo 3.  Reach 16WA-1A general conditions. 
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Photo 1.  Reach 16WA-2 general conditions. 
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Photo 1.  Reach 16WA-3 general conditions. 
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Photo 1.  Reach 16WA-4 general conditions. 
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Photo 1.  Reach 16WA-5 general conditions. 
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Photo 1.  Reach 16WA-6 general conditions. 
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Photo 1.  Reach 16WA-7 general conditions. 

 
 

Photo 2.  Reach 16WA-7 general conditions. 
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Photo 1.  Reach 16WA-8 collapsed culvert. 

 
 

Photo 8.  Reach 16WA-8 general conditions. 
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Photo 1.  Reach GO-1 (formerly GO-10) general conditions. 

 



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 / Soils: 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 Debris: 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 Ratio 3.05-9.61 5.84
Manning's n 0.033

Top of Bank Monitoring Cross-section - SMA-4
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Bank Characteristics
Range Average

Bank Height (m) 0.4-1.3 0.8
Bank Angle (degrees) 11.0-70 32.6
Root Depth (cm) 8.0-53 21.4
Root Density (1=Low - 5=High) 2.0-4.0 2.7 (Ranking)
Protected by vegetation (%) 10.0-70.0 32.8
Amount of undercut (cm) 10.0-20.0 15
Banks with undercuts (%) 10%

Materials Torvane values (kg/cm2)
*cl/si 0.26
si 0.11   * = dominant material
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 4.27 m
Riffle-Pool Spacing 9.04 m
Max Pool Depth 0.13 m

Substrate Characteristics

Particle Shape (cm) Range Average
X 2.5-26 7.58
Y 1.5-15 5.13
Z 0.5-2.5 1.44

Hydraulic Roughness (cm)
Maximum 0-14 3.7

Median 0-3 0.8
Minimum 0-0.3 0.1

Embeddedness (%) 30-100 65.5
Sub-pavement
Part. Size % of subpavement on site Part. Size % of subpavement on site
cl 64.4 P 5
si 2.8 1 cm 1.1
vfs 1.7 1.5cm 0
fs 2.2 2 cm 1.1
ms 2.2 3 cm 0
cs 3.3 4 cm 0
vcs 5 5 cm 0

Bdr. 11.1

PARISH Geomorphic Ltd.



Particle Sizes (cm) 
Pebble Counts

D10 < 0.0002
D50 0.29
D90 4.57

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

Substrate Particle Size Distribution based on Pebble Counts
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Top of Bank Monitoring Cross-section - JC-13
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Top of Bank Monitoring Cross-section:  JC-3
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Top of Bank Monitoring Cross-section - SMA-4
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Top of Bank Monitoring Cross-section - 14W-1
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Top of Bank Monitoring Cross-section -  14W-7
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Top of Bank Monitoring Cross-section - GO-1
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Erosion Pin Monitoring for JC-13
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Erosion Pin Monitoring for JC-3

-0.14

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

EP1 EP2 EP3 EP4

Erosion Pins

E
ro
s
io
n
 R
a
te
s
 (
m
/y
r)



Erosion Pin Monitoring for MOC-4
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Erosion Pin Monitoring for SMA-4
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Erosion Pin Monitoring for 14W-1
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Erosion Pin Monitoring for 14W-7
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Erosion Pin Monitoring for GO-1
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Top of Bank Monitoring Cross-section - JC-13
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Top of Bank Monitoring Cross-section:  JC-3
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Top of Bank Monitoring Cross-section - SMA-4
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Top of Bank Monitoring Cross-section - 14W-1
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Top of Bank Monitoring Cross-section -  14W-7
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Top of Bank Monitoring Cross-section - GO-1
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Erosion Pin Monitoring for JC-13
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Erosion Pin Monitoring for JC-3
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Erosion Pin Monitoring for MOC-4
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Erosion Pin Monitoring for SMA-4
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Erosion Pin Monitoring for 14W-1
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Erosion Pin Monitoring for 14W-7
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Erosion Pin Monitoring for GO-1
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ANALYTICAL SERVICES 

25-Sep-2002 
MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 Page: 1 
Mississauga, ON Copy: 2 of 2 
L5T 1M5 

Attn: Simon Howell Received: 16-Sep-2002 10:50 
Project: 208-021 PO #: 

Job: 2259308 Status: Final 

Water Samples 

Ag Al As B Ba Be Bi Ca 
ICAP ICAP I CAP I CAP ICAP ICAP ICAP I CAP 

Sample Id mg/L mg/L mg/L mg/L mg/L mg/L mg/ L mg/L 

MW-1 <0.005 <0.03 <0 . 2 0.22 0.038 <0.0005 <0.2 62.9 
MW-2 <0.005 <0.03 <0.2 0.34 0.010 <0.0005 <0.2 67.3 
MW-3 <0.005 <0.03 <0.2 0.71 0.022 <0.0005 <0.2 153. 
MW-4 <0.005 <0.03 <0.2 1.17 0.019 <0.0005 <0.2 133. 
M.E.L. 3A (MA) <0.005 <0.03 <0.2 1.50 0.009 <0.0005 <0.2 89.0 
M.E.L. 11 (BAZAR) <0.005 <0.03 <0.2 1.28 0.020 <0.0005 <0.2 91. 3 
M.E.L. 45 (RAMPEN) <0.005 <0.03 <0.2 0.07 0.071 <0.0005 <0.2 185. 
M.E.L. 59B (ALDAZ) <0.005 <0.03 <0.2 1.74 0.025 <0.0005 <0.2 81. 0 
Sample+Spike (found) 1.1 0.990 0.987 
Sample+Spike (expected) 1.0 1. 03 1.00 
Blank <0.005 <0.03 <0.2 <0.01 <0.005 <0.0005 <0.2 <0.05 
QC Standard (found) 0.030 9.63 1.1 0.19 0.951 1.00 1.0 51.1 
QC Standard (expected) 0.030 10.0 1.0 ·0.20 1. 00 1.00 1.0 51. 0 
Repeat MW-1 <0.005 <0.03 <0.2 0.23 0.038 <0.0005 <0.2 63.0 



ANALYTICAL SERVICES 

25-Sep-2002 
MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 Page: 2 
Mississauga, ON Copy: 2 of 2 
L5T 1M5 

Attn: Simon Howell Received: 16-Sep-2002 10:50 
Project: 208-021 PO #: 

Job: 2259308 Stat us: Final 

Water Samples 

Cd Co Cr Cu Fe K Mg Mn 
ICAP ICAP ICAP ICAP ICAP ICAP ICAP ICAP 

Sample ld mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

MW-l <0.005 <0.005 <0.005 <0.005 <0.01 6 109. 0.017 
MW-2 <0.005 <0.005 <0.005 <0.005 <0.01 8 18 5 . 0.088 
MW-3 <0.005 <0.005 <0.005 <0.005 <0.01 26 22 4 . 0.306 
MW-4 <0.005 <0.005 <0.005 <0.005 <0.01 19 164 . 0.251 
M.E.L. 3A (MA) <0.005 <0.005 <0.005 0.015 <0.01 14 116. 0.030 
M.E.L. 11 (BAZAR) <0.005 <0.005 <0.005 <0.005 <0.01 11 10 9 . <0.005 
M.E.L. 45 (RAMP EN) <0.005 <0.005 <0.005 0.009 <0.01 2 2 2 .7 <0.005 
M.E.L. 59B (ALDAZ) <0.005 <0.005 <0.005 <0.005 <0.01 15 57 .0 0.012 
Sample+Spike (found) 0.954 0.942 0.972 0.946 0.94 0.959 
Samp1e+Spike (expected) 1.00 1. 00 1. 00 1. 00 1. 00 1. 01 
Blank <0.005 <0.005 <0.005 <0.005 <0.01 <1 <0 .05 <0.005 
QC Standard (found) 0.981 0.970 0.987 0.968 0.97 9 1 0 .9 0.967 
QC Standard (expected) 1. 00 1.00 1. 00 1. 00 1. 00 10 11.0 1. 00 
Repeat MW-1 <0.005 <0.005 <0.005 <0.005 <0.01 5 10 9 . 0.017 



ANALYTICAL SERVICES 

25-Sep-2002 
MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 Page : 3 
Mississauga, ON Copy: 2 of 2 
L5T 1M5 

Attn: Simon Howell Received: 16-Sep-2002 10:50 
Project: 208-021 PO #: 

Job: 2259308 Stat us: Final 

Water Samples 

Mo Na Ni P Pb S Sb Se 
ICAP ICAP ICAP I CAP ICAP I CAP I CAP ICAP 

Sample Id mg/L mg/L mg/L mg/L mg/L mg/L mg / L mg/L 

MW-1 <0.02 76.7 <0.02 0.2 <0.05 64.2 <0.2 <0 . 2 
MW-2 0.04 87.5 <0.02 0 . 1 <0.05 130. <0.2 <0 . 2 
MW-3 0.06 122. <0.02 <0.1 <0 . 05 346. <0.2 <0 . 2 
MW-4 0.05 159. <0.02 <0.1 <0.05 312. <0.2 <0 . 2 
M.E . L. 3A (MA) 0 . 02 121. <0.02 <0.1 <0.05 194. <0.2 <0 . 2 
M.E.L. 11 (BAZAR) 0.03 124. <0.02 0 . 1 <0.05 163. <0.2 <0 . 2 
M.E . L. 45 (RAMPEN) <0.02 129. <0.02 <0.1 <0.05 20.2 <0.2 <0 . 2 
M.E.L. 59B (ALDAZ) <0 . 02 69.9 <0.02 0.8 <0.05 43.7 <0.2 <0 . 2 
Samp1e+Spike (found) 0.99 0.95 0.99 0.8 1.0 
Sample+Spike (expected) 1. 00 1. 00 1.00 1.0 1.0 
Blank <0 . 02 <0.1 <0.02 <0.1 <0.05 <0.1 <0.2 <0 . 2 
QC Standard (found) 1.11 47 . 1 0.98 2.1 0.99 9.9 0.9 1.1 
QC Standard (expected) 1.10 50.0 1. 00 2 . 0 1. 00 10.0 1.0 1.0 
Repeat MW-1 0.04 76.5 <0.02 0 . 2 <0.05 63.5 <0 . 2 <0.2 

5735 McADAM ROAD, MISSISSAUGA. ONTARIO. CANADA L4Z lN9 T 905 890 R566 F 905 890 8575 W · ... %\',psr.o"c,I·il·cal com 



MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 
Mississauga, ON 
L5T lM5 

Attn: Simon Howell 
Project: 208 - 021 

Job: 2259308 

MW-l 
MW-2 
MW-3 
MW-4 

Sample Id 

M.E.L. 3A (MA) 
M.E.L. 11 (BAZAR) 
M.E.L. 45 (RAMPEN) 
M.E.L. 59B (ALDAZ) 
Sample+Spike (found) 
Sample+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MW-l 

Si 
ICAP 
mg/L 

7.46 
6.20 
9.21 
8.34 
5.23 
8.52 
4.97 
5.93 

<0.05 
2.08 
2.00 
7.51 

PO #: 

Sn 
ICAP 
mg/L 

<0 . 05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
0.96 
1. 00 

<0.05 

Received: l6-Sep-2002 10:50 

Water Samples 

Sr 
ICAP 
mg/L 

1.43 
2.83 
6.10 

10.3 
7 . 99 
9.82 
0 . 394 

13.9 

<0.001 
0.854 
1. 00 
1.44 

Ti 
ICAP 
mg/L 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0 . 005 

0.891 
1. 00 

<0 . 005 
0.922 
1. 00 

<0 . 005 

V 
ICAP 
mg/L 

<0 . 005 
<0.005 
<0 . 005 
<0 . 005 
<0.005 
<0.005 
<0.005 
<0.005 

0 . 949 
1. 00 

<0.005 
0.965 
1. 00 

<0.005 

Zn 
ICAP 
mg/L 

0.013 
<0.005 
<0 . 005 
<0.005 

0.027 
<0.005 

0.118 
<0.005 
1. 01 
1. 01 

<0.005 
0.984 
1.00 
0 . 012 

ANALYTICAL SERVICES 

25-Sep-2002 

Page: 
Copy: 

Status: 

4 
2 of 2 

Final 

F- Cl-
SM 45 00F SM 4llOB 

mg/L mg/L 

0 . 6 
0 . 3 
0.3 
0.3 
0.3 
0.3 
0 . 1 
0.3 

<0.1 
5.2 
5.0 
0 . 6 

:1 ." , · . "" ' . 

28 . 2 
7 . 0 

25 . 6 
32.5 
37 . 1 

130. 
373 . 
120. 

<0 . 5 
20 . 5 
20 . 0 
27 . 4 



MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive. Unit 1 
Mississauga. ON 
L5T 1M5 

Attn: Simon Howell 
Project: 208-021 

Job: 2259308 

N02-N 
SM 4110B 

Sample Id mq/L 

MW-1 <0.2 
MW-2 <0.2 
MW-3 <0.2 
MW-4 <0 . 2 
M.E.L. 3A (MA) 0.5 
M.E.L. 11 (BAZAR) <0.2 
M.E.L. 45 (RAMPEN) <0.2 
M.E.L. 59B (ALDAZ) <0.2 
Sample+Spike ( found) 
Sample+Spike (expected) 
Blank <0.2 
QC Standard (found) 10.2 
QC Standard (expected) 10.0 
Repeat MW-1 <0.2 

PO #: 

P04-3 
SM 4110B 

mg/L 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
47 
50 
<1 

Received: 16-Sep-2002 

Water Samples 

Br- N03-N S04= 
SM 4110B SM 4110B SM 4110B 

mg/L mg/L mg/L 

<0.5 0.6 200. 
<0.5 <0 . 2 426. 
<0.5 <0.2 1120. 
<0.5 <0.2 988 . 
<0.5 0.2 630. 
1.4 0 . 9 528. 

<0.5 6.0 62.6 
<0.5 1.2 139. 

<0 . 5 <0.2 <0.5 
19.8 10.1 48.8 
20.0 10.0 50.0 
<0.5 0.6 203. 

10:50 

pH 
SM 4500B 
pH Units 

7.63 
7.38 
7.27 
7.41 
7.52 
7.58 
7.57 
7.61 

7.02 
7 . 00 
7.66 

ANALYTICAL SERVICES 

25-Sep-2002 

Page: 
Copy : 

Stat us: 

Alk 8 . 3 
SM 2 320B 

mg CaC03/L 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 

5 
2 of 2 

Final 
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MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 
Mississauga, ON 
L5T 1M5 

Attn: Simon Howell 
Project: 208-021 

Job: 2259308 

Sample Id 

MW-l 
MW-2 
MW-3' 
MW-4 
M.E.L. 3A (MA) 
M.E.L. 11 (BAZAR) 
M.E.L. 45 (RAMPEN) 
M.E.L. 59B (ALDAZ) 
Samp1e+Spike (found) 
Samp1e+Spike (expected) 
Blank 
QC Standard (found) 
QC Standard (expected) 
Repeat MW-1 

Alk 4.2 
SM 2320B 

mq CaC03/L 

574 
660 
465 
368 
347 
310 
331 
356 

<5 
248 
250 
578 

ANALYTICAL SERVICES 

25-Sep-2002 

Page: 
Copy: 

6 

2 of 2 

Received: 16-Sep-2002 10:50 
PO #: 

Stat us: Final 

Water Samples 

NH3-N DOC pHs CAB Hard(Calc) C03= 
SM 4500H SM 53l0C Calc. Calc. SM 2340B Calc. 

mq/L mq/L pH Units % mg CaC03/L mg/L 

0.18 4.2 6.94 2.39 609.3 1 
0.21 11. 0 6.88 -0.86 931.4 1 
0.36 11.6 6.72 1. 86 1308. 1 
0.53 3.4 6.87 2.07 1009. 1 
0.80 0.5 7.04 3.31 703.1 1 
1. 01 1.0 7.07 3.78 679.1 1 

<0.03 0.8 6.72 4.61 557.4 1 
1. 02 0.9 7.03 4.49 437.3 1 
0.69 9.3 nan nan nan nan 
0.72 9.3 nan nan nan nan 

<0.03 <0.2 11. 92 52.5 0.3 nan 
1.46 10.2 7.36 5.78 172.9 1 
1.50 10.0 7.36 4.89 172.6 1 
0.19 4.5 6.94 2.74 609.9 1 

5735 McADAM ROAD. MISSISSAUGA. ONTARI O. CA~IADA L.jZ lN9 T 9<)5 890 (1566 F 9058')08575 w ', .... .': !lSCe " 'i" :ic?! com 



ANALYTICAL SERVICES 

25-Sep-2002 
MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 Page: 7 
Mississauga, ON Copy: 2 of 2 
L5T 1M5 

Attn: Simon Howell Received: 16-Sep-2002 10:50 
Project: 208-021 PO #: 

Job: 2259308 Stat us : Final 

Water Samples 

HC03- L. I. A.I. R.S.I. Sp. Condo Colour Tur b. TDS 
Calc. Calc. Calc. Calc. SM 2510B SM 2120B SM 2130B SM 2540C 

Sample Id mg/L None None None umhos/cm TCU NTU mg/L 

MW-1 697 0.7 13.17 6.3 1337 6 1.1 916 
MW-2 802 0.5 13 .17 6.4 1751 65 1.9 1290 
MW-3 565 0.5 13.05 6.2 "2456 33 4.7 2236 
MW-4 446 0.5 12.98 6.3 2244 20 5 . 4 1982 
M.E.L. 3A (MA) 421 0.5 12.91 6.6 1727 <3 0.7 1336 
M.E.L. 11 (BAZAR) 376 0.5 12.90 6.6 1762 6 1.0 1334 
M.E.L. 45 (RAMPEN) 401 0.8 12.84 5.9 1770 <3 0.2 1190 
M.E.L. 59B (ALDAZ) 432 0.6 12.80 6.5 1200 4 0.8 758 
Sample+Spike (found) nan nan nan nan 
Sample+Spike (expected) nan nan nan nan 
Blank nan nan nan nan <1 <3 <0.2 <2 
QC Standard (found) 300 -0.3 11.65 7.7 720 51 1.8 254 
QC Standard (expected) 302 -0.4 11.64 7.7 718 50 1.8 250 
Repeat MW-1 702 0.7 13 .21 6 . 2 1336 6 1.2 914 

5735 McADAM ROAD. MISSISSAUGA. ON1ARIO. CANAOA. L-lZ iN9 T ')0;; 8~hl ~,.:;6b F q(I!:.' 0~\O B:"lh w '>.:. \.'. :JSC~' d'::'(.' , ! C "' I~1 



MORRISON ENVIRONMENTAL LTD. 
1087 Meyerside Drive, Unit 1 
Mississauga, ON 
L5T lMS 

Attn: Simon Howell 
Project: 208-021 

Job: 2259308 

Received: l6 - Sep-2002 10:50 
PO #: 

All work recorded herein has been done in accordance with normal 
professional standards using accepted testing methodologies and QA/QC 
procedures. Philip Analytical is limited in liability to the actual 
cost of the pertinent analyses done unless otherwise agreed upon by 
contractual arrangement. Your samples will be retained by PAse for a 
period of 30 days following reporting or as per specific contractual 
arrangements. 

Signed: 

R Siebert, B.Sc. 
Section Supervisor, Metals 

ANALYTICAL SERVICES 

25 - Sep-2002 

Page: 
Copy: 

Sta t us: 

8 
2 of 2 

Final 

5735 McADAM ROAD. MISSISSAUGA. ONTARIO. CANADA tAZ lN9 T 905 890 8566 F 905 sao 8575 w wwwpscanal::! 'caLcom 



Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-l 
N. Oakville Creeks Subwatershed Study. Dote: ~ay 29 2002 PROJECT NO: 208-021 

Moore Reservoir, Oakville, Ha~on Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE TYPE .GRAB [2J NO RECOVERY C8J SPT §A-CASING DO SHELBY TUBE [[] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH [jGROUT ~ DRILL CUTIINGS DSA.ND 

~ o 
.-J 

.--.. Borehole Log 
0 

Monitoring Well 
0::: .......... 

E eN-Yoluee ~ :z: Z-
en a ~ 

~ 

---- 20 4{) 60 BO Ww 
~ 

~ 
.:::... 

:r: j::::" >- ~ :::c 
t- .-J.-J <.rI a t-
o... PlASTIC M.C. UQUID 0...0... 0- Details -J [j 0-
W ~~ <.rI ---J en w 
Cl 

I I ~~ (5 EL Cl 

• <.rI --= 
0 0 fO BO III 

0.0 - TOPSOIL, with silt and cloy, roots, block Stick-up 0.73 m.a.g.1. 0.0 

I - 1.0 
\moist. Square, locked, steel, 

protective casing. ,... 2.0 
:a:: 1 B SILT, clayey with pebbles, trace sand, 

- 1.0 Concrete ;"'3.0 
medium dense, red\ brown, moist. (TILL) Bentonite seal '/ ~~4.0 

:8: 2 B 
50mm Dio~eter, PVC, riser '/ ~- 5.0 

pipe. / ~-6.0 
-2.0 \ 

\ 
~ ~ 

V~7.0 

<--' 
3 21 - becomes dense, mottled grey and brown. 

~ 
~- 8.0 
~~ 9.0 

t- 3.0 

~ ~ V~ 10.0 

• 4 22 ~ '--11.0 

\ 
~ ~ '--12.0 1I 

r-tO ~ 
'/ 13.0 

\ V ~ 14.0 , :x 5 36 -- - -- --- --- ---- ----- - ---- - ~ 
~ 15.0 

L.::> ~ -lSi r-- 5., CLAY, silty, tra ce to some pebbles, Water level 5.82 m.b.m.p. ~ ~ -17. 
/ stiff to very stiff, grey, wet. (TILL) August 30 2002 

/ ~ 
~-18.0 

r-- 6.0 '/ 
'/ -19.0 

( X 
~ -20.0 

6 13 ~ ,... 21.0 

- 7.0 
'/ ~ '- 22.0 

/ / ;"' 23.0 
Native material backfill I ~ '-- 24.0 

X 7 12 ~ ~ :"" 25 .0 

- B.O ~ ~ o- 26.0 

~ ~:.... 27.0 

~ /. :- 28.0 
~29.0 

t- 9.0 

X ~ ~ ~30.0 
8 12 

~ ~ b- 31.0 

r--l0.0 
~b-32.0 

~ VE-3J·O 

~ ~ E-34.0 
:g ~F-35.0 

9 15 - - --- - --- --- ---- - -- - --- - - ~ V 
f- 11.0 SILT, clayey with pebbles, trace sand, ~ 

V r--36.0 
~ F- 37 .0 

medium dense, reddish brown, moist. ~ ~ f:....38 .0 
(TILL) ~ 

f-12.0 ~ 
~ 39.0 

X 10 18 ~ 
~ ~o.o 

\ 
~ .,,0 

-13.0 
~ -~2.0 

\ SAND, fine to medium, silty, trace · . '/ ~- ~3.0 

grovel, ve ry dense, grey, saturated. · . - 44.0 

\ · . 
X 11 50 · . Top of screen 

- .5.0 

-14.0 · . - -~6.0 Bentonite seal 
SHALE (Auger refusal) ~ 

-
#10 Slot well screen - -~7.0 

- 12 50 ~ Silica sandpock ~ -48.0 == 
15.0 [], .. , ,f " , .n 49.0 

Morrison Environmental Limited LOGGED BY: S.G.H. CO~PLETION DEPTH: 14.8 m 
REVIEWED BY: D.SAWICKI COMPLffi: OS/29/02 

Mississau~a Ontario Fiq. No: ~EL-l PaQe 1 of 1 
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Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-2 
N. Oakville Creeks Subwatershed Study. Dote: ~ay 29 2002 PROJECT NO: 208- 021 

Moore Reservoir, Oakville, Haijon. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE • GRAB 12] NO RECOVERY [8] SPT E3A-CASING DO SHELBY ruBE [)] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH ILl GROUT 121 DRILL CUTIINGS o SAND 

w 
0 

--.J 

E 
0... 

Borehole Log 
0 a::: .......... 

eN-Voluee ~ :z: z- eD Monitoring Well o~ ~ ---- 20 ~O 60 80 :::! 
I w w 

f::::' ~ ~:::IO :::r:: 
--.J 

b: --.J 0.. 
(/) 00 f-

D.... 0... 
w PlASTIC M.C. UQUID 0.. :::! (/) -...J Details vJ[j w 
0 

:::! <: (5 
I 0::: 

0 
I • I <: (/) 

(/) (/} 

0 40 60 ~o 1111 
0.0 ~ TOPSOIL, with silt and cloy, roots, block Stick-up 0.78 m.a.g.1. 0.0 

moist. ( Square, locked, steel, -1.0 

protective casing. -2.0 

-1.0 
SILT, clayey with pebbles, trace sand, Concrete -3.0 
red\brown, moist. (TILL) Bentonite seal ,... ~.O 

50mm Dia~eter, PVC, riser ~ ~ ~5.0 
pipe. 

/ 
~ - 6.0 

- 2.0 /.-7.0 , - becomes dense, mottled grey and brown. ~ V :....8.~ Water level, 3.39 m.b.m.p. ~ ~ ,...9JF 

- 3.0 
August 30 2002 ~ ~ -10.0 

~ 
~ '--11.0 
1~12.0 

Native material backfill 
v ~'-13.0 -~.O ~ v ~-14.0 , ~ 1 25 

""" 15.0 
~----- --- ---------------- ::....16.0 

-5.0 CLAY, silty, trace to some pebbles, stiff Bentonite seal 
to very stiff, grey, wet. (nLL) 

-17.0 

=-18.0 

/ =-- 19.0 
-6.0 

t>< 
Top of screen -20.0 -

~ 2 8 - -21.0 
- -22.0 

-7.0 # 1 0 Siol well screen 
-
- -23.0 

- '- 24.0 

:x - -25.0 
3 12 Silica sandpock - :- 26.0 

- 8.0 
"-" -

- ,... 27.0 

- -28.0 

H -29.0 
f- 9.0 

~ 
Bottom of screen '--' ,...30.0 

4 13 ~31 .0 
END OF HOLE =- 32.0 

-10.0 f- 33.0 

f-34.0 

'--35.0 

-11.0 '-- 36.0 

,...37.0 

-~.O 

~39.0 
-12.0 ,... 40.0 

,... ~1.0 

=- 42.0 
-13.0 =--UO 

-44.0 

=- 45.0 

-14.0 :.... 46.0 

-47.0 

-48.0 

15.0 
49.0 

Morrison Environmental Limited LOGGED BY: S.C.H. CO~PLEnON DEPTH: 9.6 m 
REVIEWED BY: D.SAWICKI CO~PLm: OS/29/02 

Mississaup'a Ontario Fiq. No: ~EL - 2 Paae 1 of 1 
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Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-3 
N. Oakville Creeks Subwatershed Study. Date: May 29/ 30 2002 PROJECT NO: 208-021 
Bazar Property, Oakville, Holton. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB I2J NO RECOVERY ~SPT §A-CASING [[JJ SHELBY TUBE []] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITllJ SLOUGH [jGROUT E21 DRILL CUTTINGS DSNlD 

~o ---.J 
......... 

Borehole Log 
0 

Monitoring Well 
0::: -::> E .N-Volue. ~:z: Z-

en Cl~ .......... 20 ~ 60 80 :.:!: .:=... 
I wW 'j::::::'" >- ~::I; :c 
I- ---.J---.J VI 00 f-
a.. PLASTIC iII.C. UQUID 

a.. a.. a.. 
Details 1?![j a.. 

w :.:!::.:!: VI ..-J W 
0 « <5 f[ 0 

I • I VI(/) (/) 

~ o 0 60 80 III 
0.0 - TOPSOIL, with silt and clay, roots, black Stick-up 0.87 m.a.g.i. 0.0 

Square, locked, steel, :c... 1.0 
moist. 

protective casing. -2.0 

f- 1.0 • 'X 1 19 SILT, with clay and pebbles, medium dense, Concrete 3.0 

\ mottled grey and brown, moist. (TILL) Bentonite seal ;: ,..4.0 

~ 2 30 - becomes dense, brown, moist. 
50mm Diameter, PVC, riser -5.0 

\ pipe. 
:: = :: - 6.0 

f- 2.0 Top of screen E-7.0 

"- t5< 
.: -

3 45 - becoming very dense and wet. b-B.O 
I . -

1-9.~ -3.1 , ~ 
Water level 3.82 m.b.m.p. :=-- 10. 

4 34 August 30 2002 
-11.0 ~ :. -

:: - :-12.0 

f- to Silica sand pock -13.0 

\ :. -. - 1-14.0 

:8: 5 50 - becomes very dense, reddish brown. Bottom of screen 

~ 
:-15.0 

:-16.0 
I- 5.0 

~ 
:-17.0 
:c...18.0 

::- 19.0 
,... 6.0 

:8 

~------------------------1!! ~ -20.0 6 50 SHALE, hard, red with harder 
I- 21.0 

siltstone/limestone interbeds, dry to Native material backfill ~ b-22.0 
f-7.0 damp. :=-- 23.0 

~ -24.0 

1-= 7 50 ~ :- 25.0 

f- 8.0 
~ 

~ :- 26.0 == ~ -27.0 
1'5? 8 50 l (AuQer refusal) ::::: :- 28.0 

- 9.0 END OF HOLE :- 29.0 

:- 30.0 

-31.0 
:c...32.0 

1-10.0 -33.0 

1-34.0 

E- 35.0 

-11.0 b- 36.0 

I- 37.0 
b-3B.O 

f-12.0 b-39.0 

~~.O 

41.0 

42.0 
-13.0 43.0 

,- 44.0 
~~5.0 

-14.0 E'- ~6 .0 

b- 47.0 

1-48.0 
15.0 49.0 

Morrison Environmental Limited LOGGED BY: S.C.H. COMPLETION DEPTH: 8.5 m 
REVIEWED BY: D.SAWICKI CO~PLETE: 05/30/02 

Mississau~a Ontario Fig. No: MEL-3 POQe 1 of 1 
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Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-4 
N. Oakville Creeks Subwatershed Study. Date: May 30 2002 PROJECT NO: 208-021 

Bazar Property, Oakville, Halton. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB [Z] NO RECOVERY ~SPT E3A-CASING OD SHELBY TUBE [[] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH [jGROUT ~ DRILL CUmNGS D~D 

w 
0 

-l 

-'"""' 0.. 

Borehole Log 
0 

Monitoring Well 
0::: .......... 

E eN-Valuee ~ :z: 
Z-

co Cl ~ £ 
---- 20 40 60 80 w :::::i! 

~ I W -l '-" >- ~ :c 
t- -l 0.. t- (f) C) l-
n.. PlASTIC M.C. UQUID n.. :::::i! 

0.. 
Details ~[j 

0.. 
W :::::i! 

(f) -l W 
0 < (5 ~ 

Cl 
I • I t:5 (/) (/) 

10 40 60 80 • 
0.0 ~ TOPSOIL, with silt and clay. roots. black Stick-up 0.84 m.a.g.1. 0.0 

:.... 1.0 
Ilmoist. ) Square, locked, steel, 

=- 2.0 protective casing. 
- 1.0 

SILT. with clay and pebbles, medium dense, Concrete -3.0 
mottled grey and brown, moist. (TILL) Bentonite seal 4.0 

50mm Dia~eter, PVC, riser / ~ 5.0 
pipe. / ~ 6.0 

- 2.0 ~ / 7.0 

~ ~ :- 8.0 

r- 3." 
~:""9.0 

Water level 3.92 m.b.m.p. ~ /-101 

August 30 2002 
~ 
~~ 11.0 
Vr-12.0 

-4.0 ~ 
~~ 13.0 

Native material backfill ~-14.0 
~ /=-15.0 

-5.0 ~ ~~16.0 
-17.0 

Bentonile seal 
:....18.0 
:....19.0 

-6.0 ~-------------------r---- -20.0 
SHALE. hard. red with harder siltstone Top of screen :.... 21.0 
limestone interbeds, dry to damp. - :- 22.0 -

-7.0 Silica sandpock - :- 23.0 
- '-24.0 

- 1 50 - ~25.0 
-

Bottom of screen :- 26.0 
- 8.0 END OF HOLE -27.0 

-28.0 
~29.0 

-9.0 -30.0 
:.... 31.0 
'-32.0 

-10.0 -33.0 
'-34.0 
-35.0 

-11.0 -36.0 
'- 37.0 

-38.0 
:- 39.0 

-12.0 -40.0 
-41.0 
-42.0 

-13.0 :- 43.0 
'-«.0 
'- 45.0 

-14.0 ,... 46.0 
,...~7.0 

'-48.0 

15.0 49.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTH: 7.9 m 
REVIEWED BY: D.SAWICKI COMPLffi: 05/30/02 

Mississau~a Ontario Fiq. No: MEL-4 POQe 1 of 1 
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I Totten Sims Hubicki Hand Auger AUGER HOLE NO: DP 1 
I N, Oakville Creeks c, ,~ .. ~u Study, I Dote April 22 2002 nr:~~:::~~ NO 208-021 

FI FVATION' 

I I SH8.8Y TUBE I I CORE 

~ DRILL CUTIINGS E I SAND 

~~r.n~Mil~~n~Oo~lt"H~alton':B~~~~ .IL~M~OrriSO~nr~~~Ltd. ==~~~~~==~ 
! SAMPLE TYPI I GRAS Z NO ~ ! ~~:"I'U - " '<'1"" 
BACKFILL TYPE PEA GRAVEL U, VL.VV,," I !. GROUT 

Hand Auger Log E I~ C) 

eN-Valuee :z: g I 20 ~o 60 110 If-
W 
---.J l-I- a... a... PlASTIC M.C. UQUID I~ ::::::i! 

a... 
w VI 
a 

I I U) • 
0 0 60 SO 

0.0 

1 
TOPSOIL, clayey, dark brown, moist. 

z 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL) 

3 

4 

5 

r- 1.0 I··· ·;·· .. ·; .... ; .... ·; .... ; .. · .. ; .... ;: .... ·; · .. ·: .... · 6 
SAND and GRAVEL, with clay, brown, 
saturated. 

7 

8 

9 

/ 
END OF HOLE 

)GG::D B' S.I~.H. 
IY: ~AWIr.I( I Morrison Environmental Limited 

H: Ontario Q. 10: M _-~ 

---.J 
C) 
rn 
::::::i! r 
VI 
--l 

<3 
(/) 

Drivepoint 

Details 

Stick-up 1.06 m.a.g.1. 
Bentonite seal 

Water level 1.32 m.b.m.p. 
August 30 2002 

19mm Diameter galvanized 
steel pipe. 

Silica sondpock 

Top of screen 

Native material 

Bottom of screen 
(2,88 m.b.m.p.) 

-
.~ .......... 
~ 
:c 
I-
a... w 
Cl 

0.0 

~ 
r-I.f 

r- 2.0 

-3.0 

-~.O 

= 

~5.0 

f- 6.0 

-7.0 

-8.0 

-9.0 

-10.0 

CO~PLET10N DEPTH: 1 m 
r.mAPI FTF 04/22/02 

Page of 1 



I Totten Sims Hubicki 

I N, Oakville Creeks " ,u"vu Study. 
"'v' 'v, 'v, r.nnipn" lkville, Halton. 

IGRAB [Z NO 

I Method: Hand Auger 

I Date: April 22 2002 
,M.",(v),rri,s"lvrl"n" r. Ltd. 

_ "'N"f' 
-'SAMPLE lYPE 

BACKFILL lYPE I PEA GRAVEL !. GROUT 

]: 20· ~-VOIU~. 80 I~ ~ Z 
I 1---==-----"=----==----"-"-, L....! 1 ---l I=' 
~ PlASTIC M.C. UQUID ~ ~ 55 
Cl I • I ~ ~ 

Hand Auger Log 

00 to BO 
0.0 TOPSOIL, clayey, dark brown, moist. 

CLAY, with silt and fine sand, red/brown, 
moist. ( TILL ) 2 

3 

4 

I AUGER HOLE NO: DP 2 
PROJECT NO: 208· ·021 
FI .... O"T>, 

] I SHELBY I CORE 
% ! DRILL CUTIINGS 

Drivepoint 

Details 

.... VI' 1.37 m.o.g.1. 

19mm Diameter galvanized 
steel pipe. 

Bentonite seol 

I---

I""~ __ 
.s 
I 
I­
a.. w 
Cl 

0.0 

-- 1.0 

I-- 2.0 

Water level 2.08 m.b.m.p. 
I-S-AN-O-a-n-d -G-RA-V---EL-, ---:wi-th-c-Ia-y,-b-ro-w-n,---~~ August 30 2002 

saturated. ~\~ 5 

I- 1.0 I····'·· .. ·; .. ··, .... ·; .... , .. · .. ; .... , .... ·;· .. ·, .... · 6 

I 
END OF HOLE 

I- 3.0 1 .. ··, .... ·: .... , .... ·;· .. ·, .... ·;·..., .... ; .. ·;...·1 

_OGGED B' S.G.H. 
lY: r'l . <:AWIr.k'1 Morrison Environmental Limited 

W Ontario IQ. No: M .L-f 

~~.~: 

:~~: 
(~~~ 
4~i 

.~~'l~ 

f.:~ 
~~~t., 

SiliC<l sondpack 
Top of screen 

Native material 

Bottom of screen 
(2.88 m.b.m.p.) 

COMPLETION DEPTH: 0 m 
r.mAPI FTF 04j22jOi 

1--3.0 

-·to 

1--5.0 

I-- 6.0 

'-7.0 

-8.0 

-9.0 

-10.0 

POQe of 1 



I Totten Sims Hubicki Method Hand Auger 

I N. Oakville Creeks (" Study. Dote: April 22 2002 
" Morrison r. 

I: :::UGH 

I Accord Reality Lim~ited'OOkville, Holton 

I SAMPLE lYPI Z NO 

I BACKFILL lYPE PEA GRAVEL 

Ltd. 
§ "'C't"''' 

ILl GROUT 

Hand Auger Log E I~ 0 
eN-Voluee :z: ,.-.... 

I 20 4{) 60 80 w z 
'--" -' l-I- a.. a.. PlASTIC M.C. UQUID I~ ~ CL 

W (/) 

Cl U5 I • I 
0 0 60 BO 

0.0 

1 
TOPSOIL, clayey, dark brown, moist. 

2 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL ) 

.) ,SAND and GRAVEL, with clay, yellow, green, 

I 
\"~~~ <ln91>r.9~nl. ~e.!. ______________ , 
SHALE. 

! '--

END OF HOLE 

1-1.0 I .. .. • .. · ·, .... • .... ·,···· .... ·, .... •· .... , .. ··, .... j 

r- 2.0 I .... ' .... ·; .... , .... ·;· .. ·, .... ·; .... ,· .... ; .. ·, .... j 

r- 3.0 I .... : .. .. -: .... ·: .... ·;· .. ·: .... ·; .... : .... ; .. ·, .... j 

ILOGGED BY: S.G.H. 
BY: f) <;AWl r.K I Morrison Environmental Limited 

Ontario 11: 
M IRQ. No: MEL ·7 

IAUGER HOLE NO:DP3 
PROJECT NO: 208-021 
FI c\/nl(,\~I. 

SHELBY TUBE 

~ DRILL CUTTINGS 

I I CORE 

EI SA.ND 

-

11 

11 
~ 

Drivepoint 

Details 

Stick-uJ: 0.96 .m.a.g.L 
Bentonite seal 

19mm Diameter galvanized 
stool pipe. 

Top of screen 
Silica sandpock 

Native material 

Water level 1.64 m.b.m.p. 
August 30 2002 

Bottom of screen 
(1.55 m.b.m.p.) 

• 

= 

ICOMP~ETlON DEPTH: 0.7 m 
:COMPLETE: 04/22/02 

0.0 

-1.0 

r- 2.0 

! 

-3.0 

-4.0 

r-S.O 

r-6.0 

-7.0 

1-8.0 

-9.0 

-10.0 

POQe of 1 



I Totten Sims Hubicki Method: Hand Auger IAUGER HOLE NO:DP4 

I N. Oakville Creeks (' Study. Date: April 22 2002 PROJECT NO: 208-021 

IAccoroRwli~,oaEkVille~'H~a~on.~~~~~~~~~~Erl~~~Ltd. __ ~I~E~~n~~~dl'U~NIn~ __ ~ 
I SAMPLE TYPE GR.I V NO >< 1 SPT 1= ,.. ..... ,,.. SHELBY I 1 CORE 

IBACKFILL TYPE PEA GRAVEL [ 1 SLOUGH I!. ·1 GROUT ~ ORILL CUTTINGS CI SAND 

Hand Auger Log 

1 
TOPSOIL, clayey, dark brown, moist. 

2 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL) 

3 

4 

Drivepoint 

Details 

Stick-up 1.35 m.a.gJ. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand backfill 

0.0 

-1.0 

-2.0 

! 5 

1-3.0 

SAND and GRAVEL, with clay, yellow, green, ~ Water level 2.14 m.b.m.p. 
August 30 2002 

_b~~ 9.n.Q .!>r.s>~nJ. ~el- ______________ . ~ 
-1.0 SHALE. = 

-
END OF HOLE 

-3.0 1··..:·····:---·:·····;··· ·:·····;·····.····;···:····1 

)G( ::D BY: S.G.H. Morrison Environmental Limited :viI WF BY: [) "AWIr:KI 
\1.' A . • 

lJlll11rlU g 10: ~EL-8 

Top of screen 

Native material 

Bottom of screen 
(2.88 m.b.m.p.) 

ICOf.lPLETION DEPTH: 15m 
r:CUAPI FTF 04/22/02 

-4.0 

-5.0 

-6.0 

-7.0 

1-8.0 

-9.0 

;-10.0 

PaQe of L 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP5 
N. Oakville Creeks Subwatershed Study. Date: August 15 2002 PROJECT NO: 208-021 
Lakeport Developement Company, Oakville. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE TYPE • GRAB [2] NO RECOVERY C8J SPT §A-CASING DIJ SHELBY TUBE [I] CORE 

BACKFILL TYPE .BENTONITE o PEA GRAVEL ITIIl SLOUGH ILl GROUT ~ DRILL CUTTINGS D~D 

w -.J 
I---

,,-..., a.. 0 

Hand Auger Log 
0 ,.~ 

~ E eN-V<Jluee ~ :z: £n Drivepoint 
I 20 40 60 80 w Z :::i; ~ 

W -.J 'j::::" >- ::c 
t- -.J Q... (/') I-
Q... 

PlASTIC M.e. UQUID Q... ~ 
a.. 

Details 
a.. 

w :::i; (/') ---J W 
Cl 

I I <'l <'l C5 Cl • (/) 

'0 0 60 80 
0.0 SILT, clayey, light brown, dry. Stick-up 1.69 m.a.g.l. 0.0 

1 

Bentonite seol -1.0 
19mm Diameter galvanized 

SILT, clayey, brown, damp. (TILL) steel pipe. 
2 

SILT, clayey, dark brown, moist. (nLL) :. -2.0 

Silica sandpock 

3 Top of screen -
-
- -3.0 
-

'- 1.0 
SILT, clayey, red, moist.(nLL) -

4 -

V 
Native material 

Water level dry ~=~ August 30 2002 t-4.0 
f-

END OF HOLE Bottom of screen 
(2.94 m.b.m.p.) 

t-5.0 

-6.0 

~2.0 

-7.0 

-8.0 

~9.0 

~~.O 
r-l0.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTH: 1.3 m 
REVIEWED BY: D.SAWICKI COMPLffi: 08/15/02 

Mississau~a Ontario Fig. No: MEL-9 Page 1 of 1 
..,.",v./vu ,;.._ 



Totten Sims Hubicki Method: Hond Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 15 2002 

Lakeport Developement Company, Oakville. Consultant: Morrison Environmental Ltd. 

SAMPLE 1YPE .GRAB !2] NO RECOVERY [2J SPT § A-CASING 

BACKFILL 1YPE .BENTONITE D PEA GRAVEL rnn SLOUGH ri.j GROUT 

w 
0 "...-.,. a.. 

E .N-Volue. ~ :z: 
Z I 20 4{) 60 80 w 

W --l "--'" 
t- --l a.. f-
a.. PlASTIC M.C. UQUID a.. ~ a.. 
w ~ 

(/) 

Cl 
I I 0ll 0ll • 

Hand Auger Log 

20 ~O 60 80 
0.0 SILT, clayey, light brown, dry. 

SILT, clayey, brown. damp. (TILL) 

2 

END OF HOLE 

~2.0 1 .... '· .... , .... , .... ·, .... ,·· .. ·,· .. ·, .. · .. ' .... ' .. .. 1 

-3.0 

Morrison Environmental Limited 
Mississamm Ontario 

LOGGED BY: S.C.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: MEL - 10 

"./VO/VO ,,~ 

AUGER HOLE NO: DP6 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [(] CORE 

o DRILL CumNGS DSAND 

Drivepoint 

Details 

Stick-up 0.70 m.a.g.1. 

Bentonite seal 
19mm Diameter galvanized 

steel pipe. 
Top of screen 

Silica sondpock 

Water level dry 
August 30 2002 

Bottom of screen 
{1.50 m.b.m.p.} 

I-­

• ......... 
~ 
:c 
f­
a.. 
w 
o 

0.0 

- 1.0 

_ ~2.0 

-
':'-3.0 

-4.0 

-5.0 

-6.0 

1-7.0 

~8.0 

-9.0 

-10.0 

Cm.lPLETION DEPTH: 1.3 m 
COMPLffi: 08/15/02 

PaQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwotershed Study. Dote: July 10 2002 
T riboden Investments Incorporated 

SAMPLE TYPE • GRAB 

BACKFILL TYPE .BENTONITE 

..-... 
E eN-V<Jluee 

I 20 40 60 80 
I-
Cl... PlASTIC M.C. UQUID lJ..J 
0 

I I • 
0 0 60 80 

0.0 

'-1.0 

-2.0 

I- 3.0 I .. ··:· .... , .. .. :· .. ··,· .. ·:· .. .. ,· .. ·: .. ··-: .... ,...· l 

lJ..J 
Cl... 

~ 
lJ..J 
---l 
Cl... 
~ 

<:7i 

!/ 
""'-

Consultant: Morrison Environmental Ltd. 

[2J NO RECOVERY [gI SPT § A-CASING 

D PEA GRAVEL [IIl SLOUGH [j GROUT 

0 
:z: 
lJ..J 
---l 
Cl... 
~ 

<:7i 

1 

2 

.--... 
Z 
~ 

I-
eL 
U') 

Hand Auger Log 

SILT, clayey with trace pebbles, 
weathered, red, dry becoming damp with 
depth. (nLL) 

END OF HOLE 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL -11 

AUGER HOLE NO: DP7 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [I] CORE 

[Z1 DRILL CUTTINGS DS4ND 
-

---l 
0 

Drivepoint 
jIII~ -::;-en 

~ ~ 
>- ::c 
U') I-

Details 
eL 

---l lJ..J 
6 Cl 
(/') 

Stick-up 1.22 m.a.g.!. 0.0 

Bentonite seal ~1.0 

19mm Diameter galvanized 
ste€1 pipe. 

-2.0 

Native material Backfill 

-3.0 

Silica sandpock 

Top of screen -
- 1-4.0 

-
-

Native Material -
-

Water level dry -
August 30 2002 - ~5.0 

Bottom of screen -
(2.84 m.b.m.p.) 

~6.0 

,..-7.0 

-8.0 

-9.0 

-10.0 

COMPLETION DEPTH: 1.S m 
COMPLETE: 07/10/02 

PaQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Date: July 10 2002 
T ribaden Investments Incorporated 

SAMPLE lYPE • GRAB 

BACKFILL lYPE .BENTONITE 

.,-... 
E eN-Voluee 

----- 20 .0 60 80 I 

s:: PlASTIC M.C. UQUID w 
0 

I • I 
0 ~o fO fO 

0.0 

r- 1.0 

r- 2.0 

r- 3.0 I·<··· .. , .. .. , .. .. ·,···· ·:- ····, ·:···,···>·i 

w 
a.. 
~ 
w 
---l a.. 
::i!: 
~ 

I 
"-

Consultant: Morrison Environmental Ltd. 

o NO RECOVERY ~ SPT § A-CASING 

D PEA GRAVEL ITIIl SLOUGH [j GROUT 

0 
:z: ----.. 
w :z: 
---l '--" 
a.. I-

::i!: 
a.. 
(/) 

~ 

2 

Hand Auger Log 

SILT, clayey with trace sand and pebbles 
weathered, red, dry becoming moist with 
depth. (TILL) 

END OF HOLE 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: ~EL -12 

AUGER HOLE NO: DP8 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [JJ CORE 

I:ZJ DRILL CUffiNGS o SAND 

Drivepoint 

Details 

Stick-up 0.99 m.a.g.l. 
Bentonite seal 

19mm Diameter golvanized 
ste€1 pipe. 

Native material backfill 

Top of scre€n 

Native material 

Water level dry 
August 30 2002 

Bottom of scre€n 
(2.22 m.b.m.p.) 

-
-
-
-
-
-
-
-
-

CO~PLEnON DEPTH: 1.3 m 
CO~PLm: 07/10/02 

0.0 

-1.0 

r- 2.0 

'-3.0 

-4.0 

1-5.0 

-6.0 

0-7.0 

1-8.0 

-9.0 

-10.0 

Page 1 of 1 



Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP9 
I N Oakville Creeks c, Study. Date: July 15 2002 : PROJECT NO: 208-021 

~ 0:z: E • N-Volue. C 
20 +060 80 I-w z I 1--~---':,!:",,--='---':::!:...---ILu I ---.J t:::" 

~ PlASTIC M.C. UQUID ~ ~ ~ 
o I • I ~ ~ 

?O 40 eo EO 
0.0 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
brown, moist. 

---.J 
o 
~ Drivepoint 
>­
(/) 

6 Details 
~ 

-
• 

0.0 I _Stick:~p 1.18 m.a.g.1. 
19mm Diameter galvanized 

steel pipe. 
~-=--..,..---....,.,..,------:--:-:---::--,------~ Native material backfill 

SILT, clayey with pebbles, red\ brown, 
moist. (TILL) 

2 

f-1.0 

~ 

-
END OF HOLE 

-2.0 

f- 3.0 1 .... 0· .... , .... 0 .... ·: .... ·0· .... , .... 0 .... ·, .... , i 

LOGGED BY: S.G.H. 
BY: r'l,~A\Nlrl(r Morrison Environmental Limited 

Mi Ontario qq. No: ~EL ·13 
.,., ... ,vo II ...... 

1-1.0 

Bentonite seal 

I- 2.0 

Native material backfill 
~'-3.0 

Top of screen 
r- +.0 

Native material 

level 2.71 mbmp -5.~ 
August 30 2002 

Bottom of screen 
(2.88 m.b.m.p.) 

-6.0 

-7.0 

-8.0 

-9.0 

-10.0 

CO~PLETION DEPTH: 7 m 
r.(aAPI FTF 07 j15jOi 

Page of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 1 0 
I N. Oakville Creeks (' Study. Date: July 15 2002 PROJECT NO: 208-021 
I Staroak " " Er Ltd. ! !='II='\tATIIIN 

] SH8.BY TUBE [(] CORE 

12 DRILL CUTIINGS DSAN[) 
I~PLE~PE ~~~!0~NO~~]~~IS~PT==J~~~.~n'''~==JZ~~jill~==j 
I BACKFILL ~PE ~ ] PEA GRAVEL [ill] SLOUGH Ii -, GROUT 

~ eN-Voluee 
20 ~O 60 80 

I-

PlASTIC M.e. UQUID I~ 
I • I 

0 40 eo ~o 
0.0 

-1.0 I·· ··'· · .. ·; · .. ··, .... ·; .... , .. · .. ; .. · .. , .... ·;· .. ·, .. .. 

! II 
I--

r- 2.0 

-:5.0 1 .. .. >· .. , .... : .. .. ·, .... : .. ··•· .... : .... ·: .. ·: .. · 1 

C) 
:z: ........... 
LU :z 

"-" -l I-
Cl... Cl... 
~ (/') 

<1l 

2 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
brown, moist. 

SILT, clayey with pebbles, red\brown, 
moist. (TILL) 

END OF HOLE 

[LOGGED BY: S.G.H. 
BY: f) <;AWIr:KI Morrison Environmental Limited 

M" O:Ultlriu IFiQ No: f.lEL -14-

--l 
C) 

Drivepoint 
• ........... 

(Xl 
~ ~ 

>- ::c 
(/') I-

Details 
Cl... 

-l LU 
0 Cl 
(/') 

_Stick-::~p 1.05 m.o.g.l. 0.0 

19mm Diameter golvanized 
steel pipe. 

Bentonite seal -1.0 

f- 2.0 

f-3.0 
Native material backfill 

-~.O 

Top of screen 

Native material 
1-5.0 

Water level 2.71 mbmp ! 
August 30 2002 

Bottom of screen 
(2.81 m.b.m.p.) f- 6.0 

f-7.0 

1-8.0 

~9.0 

f-l0.0 

[COf.lPLETION DEPTH: 1 m 
[C@PLffi: 07/15/02 

PaQe of 1 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 11 
N. Oakville Creeks Subwatershed Study. Dote: July 15 2002 PROJECT NO: 208-021 

Docasa Group Limiled Consullanl: Morrison Environmenlal Ltd. ELEVATION: 

SAMPLE lYPE .GRAB [2J NO RECOVERY IZI SPT §A-CASING DO SHELBY TUBE [JJ CORE 

BACKFILL lYPE .BENTONITE D PEA GRllVEL [IIIJ SLOUGH [jGROUT o DRILL CUTIINGS E1SAND 

f---
w 

0 
--l .,.. 

E 
a... 

Hand Auger Log 0 
Drivepoint 

.--... 
.N-Volue. ~ :z: g £D ~ 

I 20 W 60 80 w ~ 
w >- :::c 

--l ~ ~ 
I- --l 0.... 

(f) 

0.... PlASTIC M.e. UQUID 0.... ~ 
a... Details 

a... 
w ~ 

(f) --l W 

0 <'i 0 Cl 

I • I <'i (/) 

0 0 60 80 
0.0 FILL. silty. clayey. red/brown. dry to Stick-up 0.87 m.a.g.l. 0.0 

damp. Bentonite seal 
19mm Diameter galvanized 

)< 
steel pipe. 

-1 .0 

CLAY. silty. grey, moist. 
~2.0 

Native material 

SILT. clayey with pebbles, grey, moist. 
~3.0 

-1.0 (TILL) 

.- 4.0 

Top of screen -5.0 
-
-

! Water level 2.52 mbmp - ! 
August 30 2002 -

- becomes saturated . -
- -6.0 -

H 
t- Z.O Bottom of screen w 

END OF HOLE (2.86 m.b.m.p.) 
-7.0 

-8.0 

-9.0 

-3.0 
-10.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTIH: 2.0 m 
REVIEWED BY: D.SAWICKI CO f.4PLETE: 07/15/02 

Mississamm Ontario Fiq. No: MEL -15 Page 1 of 1 
~/III/IIIlI ;l1A11 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 1 2 
N. Oakville Creeks Subwatershed Study. Dote: July 15 2002 PROJECT NO: 208-021 

Docasa Group Limited Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB !ZI NO RECOVERY [gI SPT §A-CASING []] SHElBY TUBE [[] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL IIIIJ SLOUGH ILl GROUT f:Z] DRILL CUmNGS o SAND 

-w -l 

E Cl... 0 

Hand Auger Log 
0 

Drivepoint 
.~ ......... eN-Voluee ~ :z: g co ...., 

I 20 40 60 80 w ::::!: .::=:... 
w -l >- ::c 

t- -l a.. t- V) t-
o.. Cl... Cl... 

PlASTIC M.C. UQUID a.. ::::!: V) -l Details w w ::::!: Cl 
I I <'i <'i (5 0 • (/) 

:0 0 60 ao 
0.0 FILL, silty, clayey, red/brown, dry to Stick-up O.BB m.a.g.l. 0.0 

damp. 19mm Diameter galvanized 
steel pipe. 

1 
Bentonite seol -1.0 

CLAY, silty, grey, moist. 

~ -2.0 

Z ~ ~ Native material backfill 
~ 

SILT, clayey with pebbles, grey, moist. r- 3.0 

f- 1.0 (TILL) 

Bentonite Seol -4.0 

3 

Top of screen -5.0 -
-
-
-

- becomes wet. Silica Sand pack -, Water level 2.70 mbmp - f-6.1 
4 August 30 2002 -

-
-

r- 2.0 END OF HOLE 
Bottom of screen 

(2.87 m.b.m.p.) 

f-7.0 

f-8.0 

-9.0 

-3.0 
f-l0.0 

Morrison Environmental Limited LOGGED BY: S.C.H. COMPLETION DEPTH: 2.0 m 
REVIEWED BY: D.SAWICKI COMPLffi: 07/15/02 

Mississamm Ontario FiQ. No: MEL -16 POQe 1 of 1 
"'fUlfUl1t:.llM 



I Totten Sims Hubicki I Method: Hond Auger I AUGER HOLE NO: DP 13 
I N Oakville Creeks (' ,,,,,,,u Study. I Date: July 26 2002 I D~()JECT NO: 208-021 
I Pendent ~ Limited I r., I Morrison r Ltd. I ,I ruATI()~ 

I SAMPLE 1YPI ~ [2J NO ~ SPT 1= ,,,,,,,,,, SH8.8Y TUBE []] CORE 

I BACKFILL 1YPE ~~~:!]GPEA~G~RAVEL=m [ITII~~ SL~OUGH==tI!.~1 GR~OUT=3[2~DR~IIILL~cu~mlN~GSED~1 SAN~IDI=:=1 
r"". ~ 0 
E .~-Voluro· :z: 

20 80 
I-- W :c .....J 

I-

UQUID ~ 
a.. a.. PlASTIC M.C. ~ W 

Cl 
I I ~ • 

0 40 E) fD 
0.0 

1 

2 

3 

4 

f- 1.0 I .... ' .... ·; .. ··, .... ·;· .. ·, .... ·; .... ,· .. .. ;· .. ·, .... ~ 

-

f- 2.0 I .... < .... · ; .... < .... ·;· .. ·, .... ·> .... ,· .... , .. ·,· .. · ~ 

- 3.0 I .... ·:-- .. -: .... ·: .... ·,· .... :--··, .. .. :· .... , .. ··, .. · ~ 

Z 
"'-" 
I-
CL 
(/) 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
dark brown, damp. 

SILT, clayey with pebbles, weathered, 
red\ brown. damp to moist. (TILL) 

Drivepoint 

Details 

""", "I' 1.38 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

I---

"" I ......... 
~ 
I 
I­
CL 
W 
a 

0.0 

-1.0 

Silica sand backfill I- 2.0 

I- - - - - - - - - - - - - - - - - - - - - - - - - Water level 2.18 mbmp 
Shole contact interpreted. ~ August 30 2002 

END OF HOLE 

~ 
~ Top of screen 

Nalive malerial 

Boltom of screen 
(2.84 m.b.m.p.) 

1-3.0 

-4.0 

-5.0 

-6.0 

r-7.0 

f-8.0 

f-9.0 

-10.0 

Morrison Environmental Limited ILOGGED B' S.G.H. 
y. I"l ~A\NIr:1(1 

ICOMPLETION DEPTH: I,!> m 
ICOMPLffi: 07/26/02 

Mi OnlArio IQ. No: f.l ·17 PaQe 1 of 1 



I Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 14 
I N. Oakville Creeks (' Study. Date: July 26 2002 PROJECT NO: 208-021 

IPendent~ E,~~um~it~ __ ~~~~~~~E.~~~Lt~d. ~~IE~~~~'~I~UJNI~~~ __ ~ 
I SAMPLE TYPE ~ [2J NO ~ SPT § A -I'A,S!tJr. ] SHELBY TUBE [(] CORE 

I BACKFILL TYPE J PEA GRAVEL illIl SLOUGH [j GROUT ~ DRILL CUmNGS 0 s,AJ-lO 

........... ~ E eN-Valuee 

I 20 W 60 80 I-

r 

UQUID ~ a.. PLASTIC M.C. w 
£::) 

I I • 
0 40 eo fa 

0.0 

! 
I- 1.0 I 

'--

I- 2.0 I ; ;·, .. ·,· .. ·, .... ·, .... , .... ' .. ·' .... 1 

f- :5.0 1 .... , .... ·, .... , .... ·,····, .... -: .... ·,· .... , .. ··,...· 1 

0 
:z 

Z w 
--.J t::::: a.. 
~ 

a.. 
en 

0li 

1 

2 

3 

4 

5 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
dark brown, damp. 

SILT, clayey with pebbles, weathered, 
red\ brown, moist. (nLL) 

- becomes wet. 

DrivepQint 

Details 

_Stick-=~p 1.64 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand pack 

Top of screen 

~C!:AYt_s~nj)j ,?i!!yl. g.r~.YL IDq!S!. _________ , Water level 2.56 mbmp 
Shale contact interpreted. ~ August 30 2002 

END OF HOLE 

~ Native material 
~ 

a BaHam of screen 
(2.89 m.b.m.p.) 

LOG9IO BY: S.G.H. 
BY: n <:AINIrk' 1 Morrison Environmental Limited COMPLETION DEPTH: 1.3 m 

COMPI m · 07/26/02 

0.0 

-1.0 

-2.0 

f-4.0 

-5.0 

-6.0 

1-7.0 

1-8.0 

-9.0 

-10.0 
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Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: July 22 2002 
Bazar, Steven, David. Consultant: Morrison Environmental Ltd. 

SAMPLE TYPE .GRAB I2J NO RECOVERY [gI SPT § A-CASING 

BACKFILL TYPE .BENTONITE D PEA GRAVEL illD SLOUGH [j GROUT 

w 
0 

E 
~ 

Hand Auger Log eN-Volue. i= ::z: 
-----I 20 40 60 80 w :z 

w -I "--" 
t- -I CL 

I-
CL PlASTIC M.C. UQUID CL :::!: 

~ 
w :::!: 

(/) 

Cl <: 
I e I ~ (/) 

0 40 eo eo 
0.0 CLAY, silty, dark brown, damp. 

1 

- becomes brown. 
2 

SILT, clayey with fine sand packets, brown 

3 moist. (TILL) 

4 

f- 1.0 

r--
END OF HOLE 

f- 2.0 

- 3.0 

Morrison Environmental Limited 
Mississau(1a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: MEL -19 

AUGER HOLE NO: DP 15 
PROJECT NO: 208-021 

ElEVATION: 
DO SHELBY TUBE [I] CORE 

E2d DRILL CUmNGS o SAND 

Drivepoint 

Details 

Stick-up 1.11 m.a.g.l. 0.0 
19mm Diameter galvanized 

steel pipe. 

-1.0 

Bentonite seal 

-2.0 

Silica sand backfill 

t-4.0 

Top of screen -
Native material -

-
Water level 2.59 mbmp - ! 

August 30 2002 - f-5.0 
-
-
-
-

Bottom of screen 
(2.87 m.b.m.p.) -5.0 

f-7.0 

f-8.0 

f-9.0 

t-l0.0 

COMPLETION DEPTH: 1.8 m 
COMPL8E: 07/22/02 

Page 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: July 22 2002 
Bazar, Steven, David. Consultant: Morrison Environmental Ltd. 

SAMPLE lYPE • GRAB [2J NO RECOVERY I:8J SPT § A-CASING 

BACKFILL lYPE .BENTONITE o PEA GRAVEL !IIIl SLOUGH ILl GROUT 

w 
0 

E 
0... 

• N-V<Jlue. ~ :z: ........... 
I 20 4{) 60 80 w :z: 

w --l '-'" 
f- --l Q.. f-
Q.. 

PlASTIC hI.C. UQUID Q.. 
~ 

0... 
W ~ 

(f) 

Cl 
I I ~ ~ • 

Hand Auger Log 

~O 40 eo fD 
0.0 

1 
CLAY, silty, dark brown, moist. 

- becomes brown. 
2 

SILT, clayey with fine sand pockets, brown 
3 moist. (TILL) 

4 

f- 1.11· .. ·;·· .. ·; .... ; .... ·; .... ; .. · .. ; .... ; .... ·;· .. ·; .... · 
5 

- becomes wet. 

END OF HOLE 

-10 I .... :· .... , .... : .... ·, .... : .... ·, .... ·:.. .. ·, .. ··: .... i 

Morrison Environmental Limited 
Mississawm Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL - 20 

AUGER HOLE NO: DP 1 6 
PROJECT NO: 208-021 
ELEVATION: 

[]IJ SHELBY TUBE [I] CORE 

~ DRILL CUTTINGS o SA.ND 

--l 
0 
CI:l 
~ 
>-
(f) 

-.J 
(5 
VI 

Drivepoint 

Details 

Stick-up 1.15 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Top of screen 

Silica sondpack 

Water level 2.13 mbmp 
August 30 2002 

Bottom of screen 
(2.25 m.b.m.p.) 

I--

"" ......... 
~ 
:c 
f-
0... 
W 
Cl 

0.0 

-1.0 

:: -2.0 
- :-

- .: 

- :. '-3.0 
-: J 
- :. 

~-.:: 

f- 4.0 

-5.0 

-6.0 

-7.0 

f-.8.0 

f-.9.0 

f-l0.0 

COMPLETION DEPTH: 1.1 m 
COMPL8£: 07/22/02 

POQe 1 of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 17 
I N, Oakville Creeks (" Study. Dote: July 24 2002 PROJECT NO: 208-021 

IRnmn~n Leo. ~ ____ ~~~~r'~~~Mom~sonr~~~Lt~d' __ -n~FI~~~Arn~ON __ ~i[ __ --1 
I SAMPLE lYPI ~ / >< I SPT t::: ",,,,.,t' TI I SHELBY I CORE 

I~KFlLLlYPE ~~:t~P~~G~~L==m[~ISL~OU~===r~~GR~O~==~~~DR~IUI~C~~lIN~~~1~~D::J 

E 
I 
tL w 
o 

0.0 

e: o 
• N-Volue • ;>- :z: 

20 «l 60 80 I-w Z 
-1'i:=" 

PlASTIC M.C. UQUID I~ ~ B; 
I • I I~ VI 

o 0 60 ~O 

2 

3 

4 

.- 2.0 1 .... ' .. .. ·,··· ·, .... ·,·· .. , .. .. ·, .... ,· .... ,· ....... 1 

- 3.0 1 .... : .. .. ·: .... :- · .. ·;· .... :.. .. ·: .. ·,: .... ·;.. :--. j 

Hand Auger Log 

TOPSOIL, clayey with organics, dark brown, 
damp. 

CLAY, silty with some fine sand and trace 
pebbles, iron staining, brown, moist to 
wet. 

- becomes grey. 

SAND and GRAVEL, silty, brown, saturated. 

END OF HOLE 

lUGGED B' S.';.H. 
~Y: <:AWIr:1(1 Morrison Environmental Limited 

1r .: 01 .. till IF q, No: M 1-;'1 

Drivepoint 

Details 

_Stick:~p 1.09 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

Water level 1.53 mbmp 
August 30 2002 

Top of screen 

Silica sondpack 

Bottom of screen 
(2.23 m.b.m.p.) 

--
• 

0.0 

-1.0 

I- 2.0 

-3.0 

-4.0 

1-5.0 

I- 6.0 

-7.0 

-8.0 

1-9.0 

-10.0 

ICOMPLETION DEPTH: m 
rYlUPI FIT 07/24/02 

Page of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 18 
I N. Oakville Creeks C'. Study. Dote: July 24 2002 I PROJECT NO: 208-021 

~ •. I Ltd. '-, , ELEVATIUN 

I SAMPLE lYPI [2jNO [;8J SPT EI '''''''''' ] SHELBY TUBE [II CORE 
I Romp'", Leo. E 
I BACKFILL lYPE ] PEA GRAVEL ITID SLOUGH bjGROUT !2 DRILL CumNGS ~ ,y.,nu 

E ~ .~-V<JIU~. 
20 

F-
I 80 
t-

~ 
(L 
W PLASTIC M.C. UQUID 
0 

I I • 
0 40 eo fa 

0.0 

~ 

t- 1.0 I·· ; ···;· .. ··; .. ···;···· ;··· ; .. ; ..... , .... ; .... 

-

0 
:z: 

Z w 
---I ';::: 
(L 0-
::::i;; (/) 

~ 

2 

3 

4 

Hand Auger Log Drivepoint 

Details 

TOPSOIL, clayey with organics, dark brown, I:_Stick-::~P 1.10 m.a.g.l. 
damp. 19mm Diameter galvanized 

steel pipe. 
t--::-:--:-:-:--:7:----:7:---;:----:---:-;---- le .... el 1.20 mbmp 

CLAY, ilty with some fit sand md trace August .30 2002 
pebbles, iron staining, brown, moist to Bentonite seal 
wet. 

- becomes grey. 

SAND and GRAVEL, silty, brown, saturated. 

END OF HOLE 

Silica sand backfill 

Bottom of screen 
(2.87 m.b.m.p.) 

-• 

0.0 

~ 

e- 1.0 

t-2.0 

~3.0 

t- 4.0 

-5.0 

t- 6.0 

-7.0 

~8.0 

-9.0 

-10.0 

Morrison Environmental Limited LOGGED BY: S.G.H. r.mAPI n()N DEP1H: 1 m 
BY: I'l . <:.t.INIrk' I COMPLETE: 07/24/02 

Mi Ontario FiQ. No: MEL ·22 PaQe of 1 



E -I 
b:: 
w 
o 

1.0 

" .... ; "': "'i'" 

2.0 ""i",,·;,,·· "", ".,. ".; " " ",,;. 

I I 
~: ~ 

~.O ........... ... . 

z 
'---" 
I­
a.. 
(/) 

Hand Auger Log 

TOPSOIL, silty, with organics, dark brown, 
moist. 
SILT, clayey with trace sand, light brown, 
moist. (TILL) 

END OF HOLE 

Morrison Environmental Limited 

Drivepoint 

Details 

I m.a.g . 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

Silica sand backfill 

Native material 

Top of screen 

Water level dry 
August 30 2002 

Bottom of screen 
(2.82 m.b.m.p.) 

-:::> 
~ 
I 
I­
a.. w 
o 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 



I Totten Sims Hubicki I Method: Hand Auger AUGER HOLE NO: DP20 
I N. Oakville Creeks " . ~,,~~ Sludy. I Dole: July 26 2002 D~OJECT NO: 208-021 

E I~ 0 

Hand Auger Log eN-Voluee ::z ----I 20 ~o 60 80 II-
u..J :z 
-l ........--

I- 0... 
I-

0... PlASTIC M.C. UQUID I~ ~ Q.. 
u..J (/) 

0 ~ I • I 
0 ~o fO 80 

0.0 1 TOPSOIL, silty, with organics, dark brown, 
~damD. 
SILT, clayey with trace sand, light brown, 
moist. (TILL) 

2 

.) 

.... 1.0 

END OF HOLE 

- 2.0 I .... i ..... > .... i ..... ; .... i ..... ; .... i ... .. ; .... i .... ~ 

r- 3.0 I .... : .. .. ·: .. .. , .... ·:· · .. , .... ·>·,· .... : .... : .... j 

)GGED 3' S,(~.H . Morrison Environmental Limited :vIFWFf IY: "AWIf':k' I 
II: .: 
M Ontario g. No: fA • L'I-

Drivepoint 

Details 

-
,.~ ---­
~ 
:J: 
I­
Q.. 
u..J 
Cl 

_Stick-=~p 1.74 m.a.g.~. 0.0 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

1-1 .0 

-2.0 
Top of screen 

Silica sandpack 

f-3.0 

Water level dry 
August 30 2002 

Bottom of screen 
(2.83 m.b.m.p.) 

1-4.0 

I- 5.0 

I- 6.0 

-7.0 

r-8.0 

r-9.0 

r-l0.0 

ICO~PLETION DEPTH: 1 m 
r.mAPI FTF 07/26/02 

POQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 14 2002 

Mo, Sylvia Consultant: Morrison Environmental Ltd. 

SAMPLE lYPE .GRAB [2] NO RECOVERY ~ SPT § A-CASING 

BACKFILL lYPE .BENTONITE o PEA GAAVEL [ill] SLOUGH [j GROUT 

w 
0 ...-.. a... 

E • N-V<llue. ~ :z: ,......... 
.......-- 20 ~O 60 80 w :z: 
I w ---l "-.../ 

~ ---l 0.... f-
a... 0.... PlASTIC M.C. UQUID 0.... ~ (/) w ~ Cl 

I I U5 U5 • 

Hand Auger Log 

0 ~O to 80 
0.0 SILT, clayey with trace grovel, brown, 

moist. (TILL) 

2 

-1.0 , .... ; ..... ; .... ; ...... ; .... ; ..... ; .... ; ..... , .... , .... . 
3 

I 
END OF HOLE 

-2.0 I····'·····)····,·····,····,:·····;····,·····)····,···· j 

r- 3.0 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fig. No: MEL-25 

oTT/_' ,:...,,.. 

AUGER HOLE NO: DP21 
PROJECT NO: 208-021 

ELEVATION: 

OD SHELBY TUBE [I] CORE 

E21 DRILL CUTTINGS D~D 

---l 
o en 
~ 
>­
(/) 

---l 
(5 
(/) 

Drivepoint 

Details 

Stick-up 1.33 m.a.g.!. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sandpock 

Top of screen 

Native material 
Water level 2.67 mbmp 

August 30 2002 

Bottom of screen 
(2.84 m.b.m.p.) 

0.0 

f- 1.0 

-2.0 

:;-3.0 

- -: 
-~ 
-
- f-4.0 
-
- ! 
-
-
-

-5.0 

-- 6.0 

-7.0 

-8.0 

-9.0 

-10.0 

COMPLETION DEPTH: 1.5 m 
COMPLETE: 08/14/02 

POQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 14 2002 

Ma, Sylvia Consultant: Morrison Environmental Ltd. 

SAMPLE lYPE • GRAB [2] NO RECOVERY [8J SPT § A-CASING 

BACKFILL lYPE .BENTONnI o PEA GAAVEL rnn SLOUGH ILl GROUT 

w 
0 

E 0-
eN-Voluee ~ :z: 

Z I 20 40 60 80 w 
W --.J t:::" b:: --.J a... a... 

PlASTIC M.C. UQUID a... ~ (/) w ~ 0 
Ul5 Ul5 I • I 

Hand Auger Log 

20 40 fO BO 
0.0 SILT, clayey with trace gravel, brown, 

moist. (TILL) 

2 

-1.0 

3 

J I 
-

END OF HOLE 
-2.0 

r- 3.0 I·· .. ,·····:····,·····:·...:·····:····,·····:····;···· j 

Morrison Environmental Limited 
Mississau.!!a Ontario 

LOGGED BY: S.C.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL -26 

AUGER HOlf NO: DP22 
PROJECT NO: 208-021 

ELEVA1l0N: 

DIJ SHELBY ruBE []] CORE 

o DRILL CUlTlNGS o SA.ND 

Drivepoint 

Details 

Stick-up 0.95 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand backfill 

Top of screen 

Nalive malerial 
Water level 2.63 mbmp 

August 30 2002 

Bottom of screen 
(2.84 m.b.m.p.) 

-
.~ ...-... 
~ 

-
-
-
-
-
-
-
-
-

:::c 
I-
0-
W 
Cl 

0.0 

-1.0 

I- 2.0 

c- 3.0 

-4.0 

-5.0 

J 

I- 6.0 

f-7.0 

f-S.O 

-9.0 

-10.0 

COMPLETION DEPTH: 1.9 m 
COMPLETE: 08/14/02 

POQe 1 of 1 



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 

 



Reference: Planning Services Department, Corporate Drafting & Design Office, Town of Oakville. FIGURE E-1E

Groundwater Consultants

Oakville, Ontario

WELL LOCATION MAP
North Oakville Creeks East of Sixteen Mile Creek

Subwatershed Study
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Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-l 
N. Oakville Creeks Subwatershed Study. Dote: ~ay 29 2002 PROJECT NO: 208-021 

Moore Reservoir, Oakville, Ha~on Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE TYPE .GRAB [2J NO RECOVERY C8J SPT §A-CASING DO SHELBY TUBE [[] CORE 

BACKFILL TYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH [jGROUT ~ DRILL CUTIINGS DSA.ND 

~ o 
.-J 

.--.. Borehole Log 
0 

Monitoring Well 
0::: .......... 

E eN-Yoluee ~ :z: Z-
en a ~ 

~ 

---- 20 4{) 60 BO Ww 
~ 

~ 
.:::... 

:r: j::::" >- ~ :::c 
t- .-J.-J <.rI a t-
o... PlASTIC M.C. UQUID 0...0... 0- Details -J [j 0-
W ~~ <.rI ---J en w 
Cl 

I I ~~ (5 EL Cl 

• <.rI --= 
0 0 fO BO III 

0.0 - TOPSOIL, with silt and cloy, roots, block Stick-up 0.73 m.a.g.1. 0.0 

I - 1.0 
\moist. Square, locked, steel, 

protective casing. ,... 2.0 
:a:: 1 B SILT, clayey with pebbles, trace sand, 

- 1.0 Concrete ;"'3.0 
medium dense, red\ brown, moist. (TILL) Bentonite seal '/ ~~4.0 

:8: 2 B 
50mm Dio~eter, PVC, riser '/ ~- 5.0 

pipe. / ~-6.0 
-2.0 \ 

\ 
~ ~ 

V~7.0 

<--' 
3 21 - becomes dense, mottled grey and brown. 

~ 
~- 8.0 
~~ 9.0 

t- 3.0 

~ ~ V~ 10.0 

• 4 22 ~ '--11.0 

\ 
~ ~ '--12.0 1I 

r-tO ~ 
'/ 13.0 

\ V ~ 14.0 , :x 5 36 -- - -- --- --- ---- ----- - ---- - ~ 
~ 15.0 

L.::> ~ -lSi r-- 5., CLAY, silty, tra ce to some pebbles, Water level 5.82 m.b.m.p. ~ ~ -17. 
/ stiff to very stiff, grey, wet. (TILL) August 30 2002 

/ ~ 
~-18.0 

r-- 6.0 '/ 
'/ -19.0 

( X 
~ -20.0 

6 13 ~ ,... 21.0 

- 7.0 
'/ ~ '- 22.0 

/ / ;"' 23.0 
Native material backfill I ~ '-- 24.0 

X 7 12 ~ ~ :"" 25 .0 

- B.O ~ ~ o- 26.0 

~ ~:.... 27.0 

~ /. :- 28.0 
~29.0 

t- 9.0 

X ~ ~ ~30.0 
8 12 

~ ~ b- 31.0 

r--l0.0 
~b-32.0 

~ VE-3J·O 

~ ~ E-34.0 
:g ~F-35.0 

9 15 - - --- - --- --- ---- - -- - --- - - ~ V 
f- 11.0 SILT, clayey with pebbles, trace sand, ~ 

V r--36.0 
~ F- 37 .0 

medium dense, reddish brown, moist. ~ ~ f:....38 .0 
(TILL) ~ 

f-12.0 ~ 
~ 39.0 

X 10 18 ~ 
~ ~o.o 

\ 
~ .,,0 

-13.0 
~ -~2.0 

\ SAND, fine to medium, silty, trace · . '/ ~- ~3.0 

grovel, ve ry dense, grey, saturated. · . - 44.0 

\ · . 
X 11 50 · . Top of screen 

- .5.0 

-14.0 · . - -~6.0 Bentonite seal 
SHALE (Auger refusal) ~ 

-
#10 Slot well screen - -~7.0 

- 12 50 ~ Silica sandpock ~ -48.0 == 
15.0 [], .. , ,f " , .n 49.0 

Morrison Environmental Limited LOGGED BY: S.G.H. CO~PLETION DEPTH: 14.8 m 
REVIEWED BY: D.SAWICKI COMPLffi: OS/29/02 

Mississau~a Ontario Fiq. No: ~EL-l PaQe 1 of 1 
'*/01,111& It :11N 



Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-2 
N. Oakville Creeks Subwatershed Study. Dote: ~ay 29 2002 PROJECT NO: 208- 021 

Moore Reservoir, Oakville, Haijon. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE • GRAB 12] NO RECOVERY [8] SPT E3A-CASING DO SHELBY ruBE [)] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH ILl GROUT 121 DRILL CUTIINGS o SAND 

w 
0 

--.J 

E 
0... 

Borehole Log 
0 a::: .......... 

eN-Voluee ~ :z: z- eD Monitoring Well o~ ~ ---- 20 ~O 60 80 :::! 
I w w 

f::::' ~ ~:::IO :::r:: 
--.J 

b: --.J 0.. 
(/) 00 f-

D.... 0... 
w PlASTIC M.C. UQUID 0.. :::! (/) -...J Details vJ[j w 
0 

:::! <: (5 
I 0::: 

0 
I • I <: (/) 

(/) (/} 

0 40 60 ~o 1111 
0.0 ~ TOPSOIL, with silt and cloy, roots, block Stick-up 0.78 m.a.g.1. 0.0 

moist. ( Square, locked, steel, -1.0 

protective casing. -2.0 

-1.0 
SILT, clayey with pebbles, trace sand, Concrete -3.0 
red\brown, moist. (TILL) Bentonite seal ,... ~.O 

50mm Dia~eter, PVC, riser ~ ~ ~5.0 
pipe. 

/ 
~ - 6.0 

- 2.0 /.-7.0 , - becomes dense, mottled grey and brown. ~ V :....8.~ Water level, 3.39 m.b.m.p. ~ ~ ,...9JF 

- 3.0 
August 30 2002 ~ ~ -10.0 

~ 
~ '--11.0 
1~12.0 

Native material backfill 
v ~'-13.0 -~.O ~ v ~-14.0 , ~ 1 25 

""" 15.0 
~----- --- ---------------- ::....16.0 

-5.0 CLAY, silty, trace to some pebbles, stiff Bentonite seal 
to very stiff, grey, wet. (nLL) 

-17.0 

=-18.0 

/ =-- 19.0 
-6.0 

t>< 
Top of screen -20.0 -

~ 2 8 - -21.0 
- -22.0 

-7.0 # 1 0 Siol well screen 
-
- -23.0 

- '- 24.0 

:x - -25.0 
3 12 Silica sandpock - :- 26.0 

- 8.0 
"-" -

- ,... 27.0 

- -28.0 

H -29.0 
f- 9.0 

~ 
Bottom of screen '--' ,...30.0 

4 13 ~31 .0 
END OF HOLE =- 32.0 

-10.0 f- 33.0 

f-34.0 

'--35.0 

-11.0 '-- 36.0 

,...37.0 

-~.O 

~39.0 
-12.0 ,... 40.0 

,... ~1.0 

=- 42.0 
-13.0 =--UO 

-44.0 

=- 45.0 

-14.0 :.... 46.0 

-47.0 

-48.0 

15.0 
49.0 

Morrison Environmental Limited LOGGED BY: S.C.H. CO~PLEnON DEPTH: 9.6 m 
REVIEWED BY: D.SAWICKI CO~PLm: OS/29/02 

Mississaup'a Ontario Fiq. No: ~EL - 2 Paae 1 of 1 
~/-, ,:.,-



Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-3 
N. Oakville Creeks Subwatershed Study. Date: May 29/ 30 2002 PROJECT NO: 208-021 
Bazar Property, Oakville, Holton. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB I2J NO RECOVERY ~SPT §A-CASING [[JJ SHELBY TUBE []] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITllJ SLOUGH [jGROUT E21 DRILL CUTTINGS DSNlD 

~o ---.J 
......... 

Borehole Log 
0 

Monitoring Well 
0::: -::> E .N-Volue. ~:z: Z-

en Cl~ .......... 20 ~ 60 80 :.:!: .:=... 
I wW 'j::::::'" >- ~::I; :c 
I- ---.J---.J VI 00 f-
a.. PLASTIC iII.C. UQUID 

a.. a.. a.. 
Details 1?![j a.. 

w :.:!::.:!: VI ..-J W 
0 « <5 f[ 0 

I • I VI(/) (/) 

~ o 0 60 80 III 
0.0 - TOPSOIL, with silt and clay, roots, black Stick-up 0.87 m.a.g.i. 0.0 

Square, locked, steel, :c... 1.0 
moist. 

protective casing. -2.0 

f- 1.0 • 'X 1 19 SILT, with clay and pebbles, medium dense, Concrete 3.0 

\ mottled grey and brown, moist. (TILL) Bentonite seal ;: ,..4.0 

~ 2 30 - becomes dense, brown, moist. 
50mm Diameter, PVC, riser -5.0 

\ pipe. 
:: = :: - 6.0 

f- 2.0 Top of screen E-7.0 

"- t5< 
.: -

3 45 - becoming very dense and wet. b-B.O 
I . -

1-9.~ -3.1 , ~ 
Water level 3.82 m.b.m.p. :=-- 10. 

4 34 August 30 2002 
-11.0 ~ :. -

:: - :-12.0 

f- to Silica sand pock -13.0 

\ :. -. - 1-14.0 

:8: 5 50 - becomes very dense, reddish brown. Bottom of screen 

~ 
:-15.0 

:-16.0 
I- 5.0 

~ 
:-17.0 
:c...18.0 

::- 19.0 
,... 6.0 

:8 

~------------------------1!! ~ -20.0 6 50 SHALE, hard, red with harder 
I- 21.0 

siltstone/limestone interbeds, dry to Native material backfill ~ b-22.0 
f-7.0 damp. :=-- 23.0 

~ -24.0 

1-= 7 50 ~ :- 25.0 

f- 8.0 
~ 

~ :- 26.0 == ~ -27.0 
1'5? 8 50 l (AuQer refusal) ::::: :- 28.0 

- 9.0 END OF HOLE :- 29.0 

:- 30.0 

-31.0 
:c...32.0 

1-10.0 -33.0 

1-34.0 

E- 35.0 

-11.0 b- 36.0 

I- 37.0 
b-3B.O 

f-12.0 b-39.0 

~~.O 

41.0 

42.0 
-13.0 43.0 

,- 44.0 
~~5.0 

-14.0 E'- ~6 .0 

b- 47.0 

1-48.0 
15.0 49.0 

Morrison Environmental Limited LOGGED BY: S.C.H. COMPLETION DEPTH: 8.5 m 
REVIEWED BY: D.SAWICKI CO~PLETE: 05/30/02 

Mississau~a Ontario Fig. No: MEL-3 POQe 1 of 1 
-, .:...-



Totten Sims Hubicki Method: Solid Stem Auger BOREHOLE NO: MW-4 
N. Oakville Creeks Subwatershed Study. Date: May 30 2002 PROJECT NO: 208-021 

Bazar Property, Oakville, Halton. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB [Z] NO RECOVERY ~SPT E3A-CASING OD SHELBY TUBE [[] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL ITIIl SLOUGH [jGROUT ~ DRILL CUmNGS D~D 

w 
0 

-l 

-'"""' 0.. 

Borehole Log 
0 

Monitoring Well 
0::: .......... 

E eN-Valuee ~ :z: 
Z-

co Cl ~ £ 
---- 20 40 60 80 w :::::i! 

~ I W -l '-" >- ~ :c 
t- -l 0.. t- (f) C) l-
n.. PlASTIC M.C. UQUID n.. :::::i! 

0.. 
Details ~[j 

0.. 
W :::::i! 

(f) -l W 
0 < (5 ~ 

Cl 
I • I t:5 (/) (/) 

10 40 60 80 • 
0.0 ~ TOPSOIL, with silt and clay. roots. black Stick-up 0.84 m.a.g.1. 0.0 

:.... 1.0 
Ilmoist. ) Square, locked, steel, 

=- 2.0 protective casing. 
- 1.0 

SILT. with clay and pebbles, medium dense, Concrete -3.0 
mottled grey and brown, moist. (TILL) Bentonite seal 4.0 

50mm Dia~eter, PVC, riser / ~ 5.0 
pipe. / ~ 6.0 

- 2.0 ~ / 7.0 

~ ~ :- 8.0 

r- 3." 
~:""9.0 

Water level 3.92 m.b.m.p. ~ /-101 

August 30 2002 
~ 
~~ 11.0 
Vr-12.0 

-4.0 ~ 
~~ 13.0 

Native material backfill ~-14.0 
~ /=-15.0 

-5.0 ~ ~~16.0 
-17.0 

Bentonile seal 
:....18.0 
:....19.0 

-6.0 ~-------------------r---- -20.0 
SHALE. hard. red with harder siltstone Top of screen :.... 21.0 
limestone interbeds, dry to damp. - :- 22.0 -

-7.0 Silica sandpock - :- 23.0 
- '-24.0 

- 1 50 - ~25.0 
-

Bottom of screen :- 26.0 
- 8.0 END OF HOLE -27.0 

-28.0 
~29.0 

-9.0 -30.0 
:.... 31.0 
'-32.0 

-10.0 -33.0 
'-34.0 
-35.0 

-11.0 -36.0 
'- 37.0 

-38.0 
:- 39.0 

-12.0 -40.0 
-41.0 
-42.0 

-13.0 :- 43.0 
'-«.0 
'- 45.0 

-14.0 ,... 46.0 
,...~7.0 

'-48.0 

15.0 49.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTH: 7.9 m 
REVIEWED BY: D.SAWICKI COMPLffi: 05/30/02 

Mississau~a Ontario Fiq. No: MEL-4 POQe 1 of 1 
~/-, .:..-



I Totten Sims Hubicki Hand Auger AUGER HOLE NO: DP 1 
I N, Oakville Creeks c, ,~ .. ~u Study, I Dote April 22 2002 nr:~~:::~~ NO 208-021 

FI FVATION' 

I I SH8.8Y TUBE I I CORE 

~ DRILL CUTIINGS E I SAND 

~~r.n~Mil~~n~Oo~lt"H~alton':B~~~~ .IL~M~OrriSO~nr~~~Ltd. ==~~~~~==~ 
! SAMPLE TYPI I GRAS Z NO ~ ! ~~:"I'U - " '<'1"" 
BACKFILL TYPE PEA GRAVEL U, VL.VV,," I !. GROUT 

Hand Auger Log E I~ C) 

eN-Valuee :z: g I 20 ~o 60 110 If-
W 
---.J l-I- a... a... PlASTIC M.C. UQUID I~ ::::::i! 

a... 
w VI 
a 

I I U) • 
0 0 60 SO 

0.0 

1 
TOPSOIL, clayey, dark brown, moist. 

z 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL) 

3 

4 

5 

r- 1.0 I··· ·;·· .. ·; .... ; .... ·; .... ; .. · .. ; .... ;: .... ·; · .. ·: .... · 6 
SAND and GRAVEL, with clay, brown, 
saturated. 

7 

8 

9 

/ 
END OF HOLE 

)GG::D B' S.I~.H. 
IY: ~AWIr.I( I Morrison Environmental Limited 

H: Ontario Q. 10: M _-~ 

---.J 
C) 
rn 
::::::i! r 
VI 
--l 

<3 
(/) 

Drivepoint 

Details 

Stick-up 1.06 m.a.g.1. 
Bentonite seal 

Water level 1.32 m.b.m.p. 
August 30 2002 

19mm Diameter galvanized 
steel pipe. 

Silica sondpock 

Top of screen 

Native material 

Bottom of screen 
(2,88 m.b.m.p.) 

-
.~ .......... 
~ 
:c 
I-
a... w 
Cl 

0.0 

~ 
r-I.f 

r- 2.0 

-3.0 

-~.O 

= 

~5.0 

f- 6.0 

-7.0 

-8.0 

-9.0 

-10.0 

CO~PLET10N DEPTH: 1 m 
r.mAPI FTF 04/22/02 

Page of 1 



I Totten Sims Hubicki 

I N, Oakville Creeks " ,u"vu Study. 
"'v' 'v, 'v, r.nnipn" lkville, Halton. 

IGRAB [Z NO 

I Method: Hand Auger 

I Date: April 22 2002 
,M.",(v),rri,s"lvrl"n" r. Ltd. 

_ "'N"f' 
-'SAMPLE lYPE 

BACKFILL lYPE I PEA GRAVEL !. GROUT 

]: 20· ~-VOIU~. 80 I~ ~ Z 
I 1---==-----"=----==----"-"-, L....! 1 ---l I=' 
~ PlASTIC M.C. UQUID ~ ~ 55 
Cl I • I ~ ~ 

Hand Auger Log 

00 to BO 
0.0 TOPSOIL, clayey, dark brown, moist. 

CLAY, with silt and fine sand, red/brown, 
moist. ( TILL ) 2 

3 

4 

I AUGER HOLE NO: DP 2 
PROJECT NO: 208· ·021 
FI .... O"T>, 

] I SHELBY I CORE 
% ! DRILL CUTIINGS 

Drivepoint 

Details 

.... VI' 1.37 m.o.g.1. 

19mm Diameter galvanized 
steel pipe. 

Bentonite seol 

I---

I""~ __ 
.s 
I 
I­
a.. w 
Cl 

0.0 

-- 1.0 

I-- 2.0 

Water level 2.08 m.b.m.p. 
I-S-AN-O-a-n-d -G-RA-V---EL-, ---:wi-th-c-Ia-y,-b-ro-w-n,---~~ August 30 2002 

saturated. ~\~ 5 

I- 1.0 I····'·· .. ·; .. ··, .... ·; .... , .. · .. ; .... , .... ·;· .. ·, .... · 6 

I 
END OF HOLE 

I- 3.0 1 .. ··, .... ·: .... , .... ·;· .. ·, .... ·;·..., .... ; .. ·;...·1 

_OGGED B' S.G.H. 
lY: r'l . <:AWIr.k'1 Morrison Environmental Limited 

W Ontario IQ. No: M .L-f 

~~.~: 

:~~: 
(~~~ 
4~i 

.~~'l~ 

f.:~ 
~~~t., 

SiliC<l sondpack 
Top of screen 

Native material 

Bottom of screen 
(2.88 m.b.m.p.) 

COMPLETION DEPTH: 0 m 
r.mAPI FTF 04j22jOi 

1--3.0 

-·to 

1--5.0 

I-- 6.0 

'-7.0 

-8.0 

-9.0 

-10.0 

POQe of 1 



I Totten Sims Hubicki Method Hand Auger 

I N. Oakville Creeks (" Study. Dote: April 22 2002 
" Morrison r. 

I: :::UGH 

I Accord Reality Lim~ited'OOkville, Holton 

I SAMPLE lYPI Z NO 

I BACKFILL lYPE PEA GRAVEL 

Ltd. 
§ "'C't"''' 

ILl GROUT 

Hand Auger Log E I~ 0 
eN-Voluee :z: ,.-.... 

I 20 4{) 60 80 w z 
'--" -' l-I- a.. a.. PlASTIC M.C. UQUID I~ ~ CL 

W (/) 

Cl U5 I • I 
0 0 60 BO 

0.0 

1 
TOPSOIL, clayey, dark brown, moist. 

2 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL ) 

.) ,SAND and GRAVEL, with clay, yellow, green, 

I 
\"~~~ <ln91>r.9~nl. ~e.!. ______________ , 
SHALE. 

! '--

END OF HOLE 

1-1.0 I .. .. • .. · ·, .... • .... ·,···· .... ·, .... •· .... , .. ··, .... j 

r- 2.0 I .... ' .... ·; .... , .... ·;· .. ·, .... ·; .... ,· .... ; .. ·, .... j 

r- 3.0 I .... : .. .. -: .... ·: .... ·;· .. ·: .... ·; .... : .... ; .. ·, .... j 

ILOGGED BY: S.G.H. 
BY: f) <;AWl r.K I Morrison Environmental Limited 

Ontario 11: 
M IRQ. No: MEL ·7 

IAUGER HOLE NO:DP3 
PROJECT NO: 208-021 
FI c\/nl(,\~I. 

SHELBY TUBE 

~ DRILL CUTTINGS 

I I CORE 

EI SA.ND 

-

11 

11 
~ 

Drivepoint 

Details 

Stick-uJ: 0.96 .m.a.g.L 
Bentonite seal 

19mm Diameter galvanized 
stool pipe. 

Top of screen 
Silica sandpock 

Native material 

Water level 1.64 m.b.m.p. 
August 30 2002 

Bottom of screen 
(1.55 m.b.m.p.) 

• 

= 

ICOMP~ETlON DEPTH: 0.7 m 
:COMPLETE: 04/22/02 

0.0 

-1.0 

r- 2.0 

! 

-3.0 

-4.0 

r-S.O 

r-6.0 

-7.0 

1-8.0 

-9.0 

-10.0 

POQe of 1 



I Totten Sims Hubicki Method: Hand Auger IAUGER HOLE NO:DP4 

I N. Oakville Creeks (' Study. Date: April 22 2002 PROJECT NO: 208-021 

IAccoroRwli~,oaEkVille~'H~a~on.~~~~~~~~~~Erl~~~Ltd. __ ~I~E~~n~~~dl'U~NIn~ __ ~ 
I SAMPLE TYPE GR.I V NO >< 1 SPT 1= ,.. ..... ,,.. SHELBY I 1 CORE 

IBACKFILL TYPE PEA GRAVEL [ 1 SLOUGH I!. ·1 GROUT ~ ORILL CUTTINGS CI SAND 

Hand Auger Log 

1 
TOPSOIL, clayey, dark brown, moist. 

2 
CLAY, with silt and fine sand, red/brown, 
moist. ( TILL) 

3 

4 

Drivepoint 

Details 

Stick-up 1.35 m.a.gJ. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand backfill 

0.0 

-1.0 

-2.0 

! 5 

1-3.0 

SAND and GRAVEL, with clay, yellow, green, ~ Water level 2.14 m.b.m.p. 
August 30 2002 

_b~~ 9.n.Q .!>r.s>~nJ. ~el- ______________ . ~ 
-1.0 SHALE. = 

-
END OF HOLE 

-3.0 1··..:·····:---·:·····;··· ·:·····;·····.····;···:····1 

)G( ::D BY: S.G.H. Morrison Environmental Limited :viI WF BY: [) "AWIr:KI 
\1.' A . • 

lJlll11rlU g 10: ~EL-8 

Top of screen 

Native material 

Bottom of screen 
(2.88 m.b.m.p.) 

ICOf.lPLETION DEPTH: 15m 
r:CUAPI FTF 04/22/02 

-4.0 

-5.0 

-6.0 

-7.0 

1-8.0 

-9.0 

;-10.0 

PaQe of L 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP5 
N. Oakville Creeks Subwatershed Study. Date: August 15 2002 PROJECT NO: 208-021 
Lakeport Developement Company, Oakville. Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE TYPE • GRAB [2] NO RECOVERY C8J SPT §A-CASING DIJ SHELBY TUBE [I] CORE 

BACKFILL TYPE .BENTONITE o PEA GRAVEL ITIIl SLOUGH ILl GROUT ~ DRILL CUTTINGS D~D 

w -.J 
I---

,,-..., a.. 0 

Hand Auger Log 
0 ,.~ 

~ E eN-V<Jluee ~ :z: £n Drivepoint 
I 20 40 60 80 w Z :::i; ~ 

W -.J 'j::::" >- ::c 
t- -.J Q... (/') I-
Q... 

PlASTIC M.e. UQUID Q... ~ 
a.. 

Details 
a.. 

w :::i; (/') ---J W 
Cl 

I I <'l <'l C5 Cl • (/) 

'0 0 60 80 
0.0 SILT, clayey, light brown, dry. Stick-up 1.69 m.a.g.l. 0.0 

1 

Bentonite seol -1.0 
19mm Diameter galvanized 

SILT, clayey, brown, damp. (TILL) steel pipe. 
2 

SILT, clayey, dark brown, moist. (nLL) :. -2.0 

Silica sandpock 

3 Top of screen -
-
- -3.0 
-

'- 1.0 
SILT, clayey, red, moist.(nLL) -

4 -

V 
Native material 

Water level dry ~=~ August 30 2002 t-4.0 
f-

END OF HOLE Bottom of screen 
(2.94 m.b.m.p.) 

t-5.0 

-6.0 

~2.0 

-7.0 

-8.0 

~9.0 

~~.O 
r-l0.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTH: 1.3 m 
REVIEWED BY: D.SAWICKI COMPLffi: 08/15/02 

Mississau~a Ontario Fig. No: MEL-9 Page 1 of 1 
..,.",v./vu ,;.._ 



Totten Sims Hubicki Method: Hond Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 15 2002 

Lakeport Developement Company, Oakville. Consultant: Morrison Environmental Ltd. 

SAMPLE 1YPE .GRAB !2] NO RECOVERY [2J SPT § A-CASING 

BACKFILL 1YPE .BENTONITE D PEA GRAVEL rnn SLOUGH ri.j GROUT 

w 
0 "...-.,. a.. 

E .N-Volue. ~ :z: 
Z I 20 4{) 60 80 w 

W --l "--'" 
t- --l a.. f-
a.. PlASTIC M.C. UQUID a.. ~ a.. 
w ~ 

(/) 

Cl 
I I 0ll 0ll • 

Hand Auger Log 

20 ~O 60 80 
0.0 SILT, clayey, light brown, dry. 

SILT, clayey, brown. damp. (TILL) 

2 

END OF HOLE 

~2.0 1 .... '· .... , .... , .... ·, .... ,·· .. ·,· .. ·, .. · .. ' .... ' .. .. 1 

-3.0 

Morrison Environmental Limited 
Mississamm Ontario 

LOGGED BY: S.C.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: MEL - 10 

"./VO/VO ,,~ 

AUGER HOLE NO: DP6 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [(] CORE 

o DRILL CumNGS DSAND 

Drivepoint 

Details 

Stick-up 0.70 m.a.g.1. 

Bentonite seal 
19mm Diameter galvanized 

steel pipe. 
Top of screen 

Silica sondpock 

Water level dry 
August 30 2002 

Bottom of screen 
{1.50 m.b.m.p.} 

I-­

• ......... 
~ 
:c 
f­
a.. 
w 
o 

0.0 

- 1.0 

_ ~2.0 

-
':'-3.0 

-4.0 

-5.0 

-6.0 

1-7.0 

~8.0 

-9.0 

-10.0 

Cm.lPLETION DEPTH: 1.3 m 
COMPLffi: 08/15/02 

PaQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwotershed Study. Dote: July 10 2002 
T riboden Investments Incorporated 

SAMPLE TYPE • GRAB 

BACKFILL TYPE .BENTONITE 

..-... 
E eN-V<Jluee 

I 20 40 60 80 
I-
Cl... PlASTIC M.C. UQUID lJ..J 
0 

I I • 
0 0 60 80 

0.0 

'-1.0 

-2.0 

I- 3.0 I .. ··:· .... , .. .. :· .. ··,· .. ·:· .. .. ,· .. ·: .. ··-: .... ,...· l 

lJ..J 
Cl... 

~ 
lJ..J 
---l 
Cl... 
~ 

<:7i 

!/ 
""'-

Consultant: Morrison Environmental Ltd. 

[2J NO RECOVERY [gI SPT § A-CASING 

D PEA GRAVEL [IIl SLOUGH [j GROUT 

0 
:z: 
lJ..J 
---l 
Cl... 
~ 

<:7i 

1 

2 

.--... 
Z 
~ 

I-
eL 
U') 

Hand Auger Log 

SILT, clayey with trace pebbles, 
weathered, red, dry becoming damp with 
depth. (nLL) 

END OF HOLE 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL -11 

AUGER HOLE NO: DP7 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [I] CORE 

[Z1 DRILL CUTTINGS DS4ND 
-

---l 
0 

Drivepoint 
jIII~ -::;-en 

~ ~ 
>- ::c 
U') I-

Details 
eL 

---l lJ..J 
6 Cl 
(/') 

Stick-up 1.22 m.a.g.!. 0.0 

Bentonite seal ~1.0 

19mm Diameter galvanized 
ste€1 pipe. 

-2.0 

Native material Backfill 

-3.0 

Silica sandpock 

Top of screen -
- 1-4.0 

-
-

Native Material -
-

Water level dry -
August 30 2002 - ~5.0 

Bottom of screen -
(2.84 m.b.m.p.) 

~6.0 

,..-7.0 

-8.0 

-9.0 

-10.0 

COMPLETION DEPTH: 1.S m 
COMPLETE: 07/10/02 

PaQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Date: July 10 2002 
T ribaden Investments Incorporated 

SAMPLE lYPE • GRAB 

BACKFILL lYPE .BENTONITE 

.,-... 
E eN-Voluee 

----- 20 .0 60 80 I 

s:: PlASTIC M.C. UQUID w 
0 

I • I 
0 ~o fO fO 

0.0 

r- 1.0 

r- 2.0 

r- 3.0 I·<··· .. , .. .. , .. .. ·,···· ·:- ····, ·:···,···>·i 

w 
a.. 
~ 
w 
---l a.. 
::i!: 
~ 

I 
"-

Consultant: Morrison Environmental Ltd. 

o NO RECOVERY ~ SPT § A-CASING 

D PEA GRAVEL ITIIl SLOUGH [j GROUT 

0 
:z: ----.. 
w :z: 
---l '--" 
a.. I-

::i!: 
a.. 
(/) 

~ 

2 

Hand Auger Log 

SILT, clayey with trace sand and pebbles 
weathered, red, dry becoming moist with 
depth. (TILL) 

END OF HOLE 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: ~EL -12 

AUGER HOLE NO: DP8 
PROJECT NO: 208-021 

ELEVATION: 

DO SHELBY TUBE [JJ CORE 

I:ZJ DRILL CUffiNGS o SAND 

Drivepoint 

Details 

Stick-up 0.99 m.a.g.l. 
Bentonite seal 

19mm Diameter golvanized 
ste€1 pipe. 

Native material backfill 

Top of scre€n 

Native material 

Water level dry 
August 30 2002 

Bottom of scre€n 
(2.22 m.b.m.p.) 

-
-
-
-
-
-
-
-
-

CO~PLEnON DEPTH: 1.3 m 
CO~PLm: 07/10/02 

0.0 

-1.0 

r- 2.0 

'-3.0 

-4.0 

1-5.0 

-6.0 

0-7.0 

1-8.0 

-9.0 

-10.0 

Page 1 of 1 



Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP9 
I N Oakville Creeks c, Study. Date: July 15 2002 : PROJECT NO: 208-021 

~ 0:z: E • N-Volue. C 
20 +060 80 I-w z I 1--~---':,!:",,--='---':::!:...---ILu I ---.J t:::" 

~ PlASTIC M.C. UQUID ~ ~ ~ 
o I • I ~ ~ 

?O 40 eo EO 
0.0 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
brown, moist. 

---.J 
o 
~ Drivepoint 
>­
(/) 

6 Details 
~ 

-
• 

0.0 I _Stick:~p 1.18 m.a.g.1. 
19mm Diameter galvanized 

steel pipe. 
~-=--..,..---....,.,..,------:--:-:---::--,------~ Native material backfill 

SILT, clayey with pebbles, red\ brown, 
moist. (TILL) 

2 

f-1.0 

~ 

-
END OF HOLE 

-2.0 

f- 3.0 1 .... 0· .... , .... 0 .... ·: .... ·0· .... , .... 0 .... ·, .... , i 

LOGGED BY: S.G.H. 
BY: r'l,~A\Nlrl(r Morrison Environmental Limited 

Mi Ontario qq. No: ~EL ·13 
.,., ... ,vo II ...... 

1-1.0 

Bentonite seal 

I- 2.0 

Native material backfill 
~'-3.0 

Top of screen 
r- +.0 

Native material 

level 2.71 mbmp -5.~ 
August 30 2002 

Bottom of screen 
(2.88 m.b.m.p.) 

-6.0 

-7.0 

-8.0 

-9.0 

-10.0 

CO~PLETION DEPTH: 7 m 
r.(aAPI FTF 07 j15jOi 

Page of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 1 0 
I N. Oakville Creeks (' Study. Date: July 15 2002 PROJECT NO: 208-021 
I Staroak " " Er Ltd. ! !='II='\tATIIIN 

] SH8.BY TUBE [(] CORE 

12 DRILL CUTIINGS DSAN[) 
I~PLE~PE ~~~!0~NO~~]~~IS~PT==J~~~.~n'''~==JZ~~jill~==j 
I BACKFILL ~PE ~ ] PEA GRAVEL [ill] SLOUGH Ii -, GROUT 

~ eN-Voluee 
20 ~O 60 80 

I-

PlASTIC M.e. UQUID I~ 
I • I 

0 40 eo ~o 
0.0 

-1.0 I·· ··'· · .. ·; · .. ··, .... ·; .... , .. · .. ; .. · .. , .... ·;· .. ·, .. .. 

! II 
I--

r- 2.0 

-:5.0 1 .. .. >· .. , .... : .. .. ·, .... : .. ··•· .... : .... ·: .. ·: .. · 1 

C) 
:z: ........... 
LU :z 

"-" -l I-
Cl... Cl... 
~ (/') 

<1l 

2 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
brown, moist. 

SILT, clayey with pebbles, red\brown, 
moist. (TILL) 

END OF HOLE 

[LOGGED BY: S.G.H. 
BY: f) <;AWIr:KI Morrison Environmental Limited 

M" O:Ultlriu IFiQ No: f.lEL -14-

--l 
C) 

Drivepoint 
• ........... 

(Xl 
~ ~ 

>- ::c 
(/') I-

Details 
Cl... 

-l LU 
0 Cl 
(/') 

_Stick-::~p 1.05 m.o.g.l. 0.0 

19mm Diameter golvanized 
steel pipe. 

Bentonite seal -1.0 

f- 2.0 

f-3.0 
Native material backfill 

-~.O 

Top of screen 

Native material 
1-5.0 

Water level 2.71 mbmp ! 
August 30 2002 

Bottom of screen 
(2.81 m.b.m.p.) f- 6.0 

f-7.0 

1-8.0 

~9.0 

f-l0.0 

[COf.lPLETION DEPTH: 1 m 
[C@PLffi: 07/15/02 

PaQe of 1 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 11 
N. Oakville Creeks Subwatershed Study. Dote: July 15 2002 PROJECT NO: 208-021 

Docasa Group Limiled Consullanl: Morrison Environmenlal Ltd. ELEVATION: 

SAMPLE lYPE .GRAB [2J NO RECOVERY IZI SPT §A-CASING DO SHELBY TUBE [JJ CORE 

BACKFILL lYPE .BENTONITE D PEA GRllVEL [IIIJ SLOUGH [jGROUT o DRILL CUTIINGS E1SAND 

f---
w 

0 
--l .,.. 

E 
a... 

Hand Auger Log 0 
Drivepoint 

.--... 
.N-Volue. ~ :z: g £D ~ 

I 20 W 60 80 w ~ 
w >- :::c 

--l ~ ~ 
I- --l 0.... 

(f) 

0.... PlASTIC M.e. UQUID 0.... ~ 
a... Details 

a... 
w ~ 

(f) --l W 

0 <'i 0 Cl 

I • I <'i (/) 

0 0 60 80 
0.0 FILL. silty. clayey. red/brown. dry to Stick-up 0.87 m.a.g.l. 0.0 

damp. Bentonite seal 
19mm Diameter galvanized 

)< 
steel pipe. 

-1 .0 

CLAY. silty. grey, moist. 
~2.0 

Native material 

SILT. clayey with pebbles, grey, moist. 
~3.0 

-1.0 (TILL) 

.- 4.0 

Top of screen -5.0 
-
-

! Water level 2.52 mbmp - ! 
August 30 2002 -

- becomes saturated . -
- -6.0 -

H 
t- Z.O Bottom of screen w 

END OF HOLE (2.86 m.b.m.p.) 
-7.0 

-8.0 

-9.0 

-3.0 
-10.0 

Morrison Environmental Limited LOGGED BY: S.G.H. COMPLETION DEPTIH: 2.0 m 
REVIEWED BY: D.SAWICKI CO f.4PLETE: 07/15/02 

Mississamm Ontario Fiq. No: MEL -15 Page 1 of 1 
~/III/IIIlI ;l1A11 



Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 1 2 
N. Oakville Creeks Subwatershed Study. Dote: July 15 2002 PROJECT NO: 208-021 

Docasa Group Limited Consultant: Morrison Environmental Ltd. ELEVATION: 

SAMPLE lYPE .GRAB !ZI NO RECOVERY [gI SPT §A-CASING []] SHElBY TUBE [[] CORE 

BACKFILL lYPE .BENTONITE D PEA GRAVEL IIIIJ SLOUGH ILl GROUT f:Z] DRILL CUmNGS o SAND 

-w -l 

E Cl... 0 

Hand Auger Log 
0 

Drivepoint 
.~ ......... eN-Voluee ~ :z: g co ...., 

I 20 40 60 80 w ::::!: .::=:... 
w -l >- ::c 

t- -l a.. t- V) t-
o.. Cl... Cl... 

PlASTIC M.C. UQUID a.. ::::!: V) -l Details w w ::::!: Cl 
I I <'i <'i (5 0 • (/) 

:0 0 60 ao 
0.0 FILL, silty, clayey, red/brown, dry to Stick-up O.BB m.a.g.l. 0.0 

damp. 19mm Diameter galvanized 
steel pipe. 

1 
Bentonite seol -1.0 

CLAY, silty, grey, moist. 

~ -2.0 

Z ~ ~ Native material backfill 
~ 

SILT, clayey with pebbles, grey, moist. r- 3.0 

f- 1.0 (TILL) 

Bentonite Seol -4.0 

3 

Top of screen -5.0 -
-
-
-

- becomes wet. Silica Sand pack -, Water level 2.70 mbmp - f-6.1 
4 August 30 2002 -

-
-

r- 2.0 END OF HOLE 
Bottom of screen 

(2.87 m.b.m.p.) 

f-7.0 

f-8.0 

-9.0 

-3.0 
f-l0.0 

Morrison Environmental Limited LOGGED BY: S.C.H. COMPLETION DEPTH: 2.0 m 
REVIEWED BY: D.SAWICKI COMPLffi: 07/15/02 

Mississamm Ontario FiQ. No: MEL -16 POQe 1 of 1 
"'fUlfUl1t:.llM 



I Totten Sims Hubicki I Method: Hond Auger I AUGER HOLE NO: DP 13 
I N Oakville Creeks (' ,,,,,,,u Study. I Date: July 26 2002 I D~()JECT NO: 208-021 
I Pendent ~ Limited I r., I Morrison r Ltd. I ,I ruATI()~ 

I SAMPLE 1YPI ~ [2J NO ~ SPT 1= ,,,,,,,,,, SH8.8Y TUBE []] CORE 

I BACKFILL 1YPE ~~~:!]GPEA~G~RAVEL=m [ITII~~ SL~OUGH==tI!.~1 GR~OUT=3[2~DR~IIILL~cu~mlN~GSED~1 SAN~IDI=:=1 
r"". ~ 0 
E .~-Voluro· :z: 

20 80 
I-- W :c .....J 

I-

UQUID ~ 
a.. a.. PlASTIC M.C. ~ W 

Cl 
I I ~ • 

0 40 E) fD 
0.0 

1 

2 

3 

4 

f- 1.0 I .... ' .... ·; .. ··, .... ·;· .. ·, .... ·; .... ,· .. .. ;· .. ·, .... ~ 

-

f- 2.0 I .... < .... · ; .... < .... ·;· .. ·, .... ·> .... ,· .... , .. ·,· .. · ~ 

- 3.0 I .... ·:-- .. -: .... ·: .... ·,· .... :--··, .. .. :· .... , .. ··, .. · ~ 

Z 
"'-" 
I-
CL 
(/) 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
dark brown, damp. 

SILT, clayey with pebbles, weathered, 
red\ brown. damp to moist. (TILL) 

Drivepoint 

Details 

""", "I' 1.38 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

I---

"" I ......... 
~ 
I 
I­
CL 
W 
a 

0.0 

-1.0 

Silica sand backfill I- 2.0 

I- - - - - - - - - - - - - - - - - - - - - - - - - Water level 2.18 mbmp 
Shole contact interpreted. ~ August 30 2002 

END OF HOLE 

~ 
~ Top of screen 

Nalive malerial 

Boltom of screen 
(2.84 m.b.m.p.) 

1-3.0 

-4.0 

-5.0 

-6.0 

r-7.0 

f-8.0 

f-9.0 

-10.0 

Morrison Environmental Limited ILOGGED B' S.G.H. 
y. I"l ~A\NIr:1(1 

ICOMPLETION DEPTH: I,!> m 
ICOMPLffi: 07/26/02 

Mi OnlArio IQ. No: f.l ·17 PaQe 1 of 1 



I Totten Sims Hubicki Method: Hand Auger AUGER HOLE NO: DP 14 
I N. Oakville Creeks (' Study. Date: July 26 2002 PROJECT NO: 208-021 

IPendent~ E,~~um~it~ __ ~~~~~~~E.~~~Lt~d. ~~IE~~~~'~I~UJNI~~~ __ ~ 
I SAMPLE TYPE ~ [2J NO ~ SPT § A -I'A,S!tJr. ] SHELBY TUBE [(] CORE 

I BACKFILL TYPE J PEA GRAVEL illIl SLOUGH [j GROUT ~ DRILL CUmNGS 0 s,AJ-lO 

........... ~ E eN-Valuee 

I 20 W 60 80 I-

r 

UQUID ~ a.. PLASTIC M.C. w 
£::) 

I I • 
0 40 eo fa 

0.0 

! 
I- 1.0 I 

'--

I- 2.0 I ; ;·, .. ·,· .. ·, .... ·, .... , .... ' .. ·' .... 1 

f- :5.0 1 .... , .... ·, .... , .... ·,····, .... -: .... ·,· .... , .. ··,...· 1 

0 
:z 

Z w 
--.J t::::: a.. 
~ 

a.. 
en 

0li 

1 

2 

3 

4 

5 

Hand Auger Log 

TOPSOIL, silty, clayey, with organics, 
dark brown, damp. 

SILT, clayey with pebbles, weathered, 
red\ brown, moist. (nLL) 

- becomes wet. 

DrivepQint 

Details 

_Stick-=~p 1.64 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand pack 

Top of screen 

~C!:AYt_s~nj)j ,?i!!yl. g.r~.YL IDq!S!. _________ , Water level 2.56 mbmp 
Shale contact interpreted. ~ August 30 2002 

END OF HOLE 

~ Native material 
~ 

a BaHam of screen 
(2.89 m.b.m.p.) 

LOG9IO BY: S.G.H. 
BY: n <:AINIrk' 1 Morrison Environmental Limited COMPLETION DEPTH: 1.3 m 

COMPI m · 07/26/02 

0.0 

-1.0 

-2.0 

f-4.0 

-5.0 

-6.0 

1-7.0 

1-8.0 

-9.0 

-10.0 

MissiSSi1l1l l jj Ontario Fiq. No: t.lEl ·18 PaQe of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: July 22 2002 
Bazar, Steven, David. Consultant: Morrison Environmental Ltd. 

SAMPLE TYPE .GRAB I2J NO RECOVERY [gI SPT § A-CASING 

BACKFILL TYPE .BENTONITE D PEA GRAVEL illD SLOUGH [j GROUT 

w 
0 

E 
~ 

Hand Auger Log eN-Volue. i= ::z: 
-----I 20 40 60 80 w :z 

w -I "--" 
t- -I CL 

I-
CL PlASTIC M.C. UQUID CL :::!: 

~ 
w :::!: 

(/) 

Cl <: 
I e I ~ (/) 

0 40 eo eo 
0.0 CLAY, silty, dark brown, damp. 

1 

- becomes brown. 
2 

SILT, clayey with fine sand packets, brown 

3 moist. (TILL) 

4 

f- 1.0 

r--
END OF HOLE 

f- 2.0 

- 3.0 

Morrison Environmental Limited 
Mississau(1a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fiq. No: MEL -19 

AUGER HOLE NO: DP 15 
PROJECT NO: 208-021 

ElEVATION: 
DO SHELBY TUBE [I] CORE 

E2d DRILL CUmNGS o SAND 

Drivepoint 

Details 

Stick-up 1.11 m.a.g.l. 0.0 
19mm Diameter galvanized 

steel pipe. 

-1.0 

Bentonite seal 

-2.0 

Silica sand backfill 

t-4.0 

Top of screen -
Native material -

-
Water level 2.59 mbmp - ! 

August 30 2002 - f-5.0 
-
-
-
-

Bottom of screen 
(2.87 m.b.m.p.) -5.0 

f-7.0 

f-8.0 

f-9.0 

t-l0.0 

COMPLETION DEPTH: 1.8 m 
COMPL8E: 07/22/02 

Page 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: July 22 2002 
Bazar, Steven, David. Consultant: Morrison Environmental Ltd. 

SAMPLE lYPE • GRAB [2J NO RECOVERY I:8J SPT § A-CASING 

BACKFILL lYPE .BENTONITE o PEA GRAVEL !IIIl SLOUGH ILl GROUT 

w 
0 

E 
0... 

• N-V<Jlue. ~ :z: ........... 
I 20 4{) 60 80 w :z: 

w --l '-'" 
f- --l Q.. f-
Q.. 

PlASTIC hI.C. UQUID Q.. 
~ 

0... 
W ~ 

(f) 

Cl 
I I ~ ~ • 

Hand Auger Log 

~O 40 eo fD 
0.0 

1 
CLAY, silty, dark brown, moist. 

- becomes brown. 
2 

SILT, clayey with fine sand pockets, brown 
3 moist. (TILL) 

4 

f- 1.11· .. ·;·· .. ·; .... ; .... ·; .... ; .. · .. ; .... ; .... ·;· .. ·; .... · 
5 

- becomes wet. 

END OF HOLE 

-10 I .... :· .... , .... : .... ·, .... : .... ·, .... ·:.. .. ·, .. ··: .... i 

Morrison Environmental Limited 
Mississawm Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL - 20 

AUGER HOLE NO: DP 1 6 
PROJECT NO: 208-021 
ELEVATION: 

[]IJ SHELBY TUBE [I] CORE 

~ DRILL CUTTINGS o SA.ND 

--l 
0 
CI:l 
~ 
>-
(f) 

-.J 
(5 
VI 

Drivepoint 

Details 

Stick-up 1.15 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Top of screen 

Silica sondpack 

Water level 2.13 mbmp 
August 30 2002 

Bottom of screen 
(2.25 m.b.m.p.) 

I--

"" ......... 
~ 
:c 
f-
0... 
W 
Cl 

0.0 

-1.0 

:: -2.0 
- :-

- .: 

- :. '-3.0 
-: J 
- :. 

~-.:: 

f- 4.0 

-5.0 

-6.0 

-7.0 

f-.8.0 

f-.9.0 

f-l0.0 

COMPLETION DEPTH: 1.1 m 
COMPL8£: 07/22/02 

POQe 1 of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 17 
I N, Oakville Creeks (" Study. Dote: July 24 2002 PROJECT NO: 208-021 

IRnmn~n Leo. ~ ____ ~~~~r'~~~Mom~sonr~~~Lt~d' __ -n~FI~~~Arn~ON __ ~i[ __ --1 
I SAMPLE lYPI ~ / >< I SPT t::: ",,,,.,t' TI I SHELBY I CORE 

I~KFlLLlYPE ~~:t~P~~G~~L==m[~ISL~OU~===r~~GR~O~==~~~DR~IUI~C~~lIN~~~1~~D::J 

E 
I 
tL w 
o 

0.0 

e: o 
• N-Volue • ;>- :z: 

20 «l 60 80 I-w Z 
-1'i:=" 

PlASTIC M.C. UQUID I~ ~ B; 
I • I I~ VI 

o 0 60 ~O 

2 

3 

4 

.- 2.0 1 .... ' .. .. ·,··· ·, .... ·,·· .. , .. .. ·, .... ,· .... ,· ....... 1 

- 3.0 1 .... : .. .. ·: .... :- · .. ·;· .... :.. .. ·: .. ·,: .... ·;.. :--. j 

Hand Auger Log 

TOPSOIL, clayey with organics, dark brown, 
damp. 

CLAY, silty with some fine sand and trace 
pebbles, iron staining, brown, moist to 
wet. 

- becomes grey. 

SAND and GRAVEL, silty, brown, saturated. 

END OF HOLE 

lUGGED B' S.';.H. 
~Y: <:AWIr:1(1 Morrison Environmental Limited 

1r .: 01 .. till IF q, No: M 1-;'1 

Drivepoint 

Details 

_Stick:~p 1.09 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

Water level 1.53 mbmp 
August 30 2002 

Top of screen 

Silica sondpack 

Bottom of screen 
(2.23 m.b.m.p.) 

--
• 

0.0 

-1.0 

I- 2.0 

-3.0 

-4.0 

1-5.0 

I- 6.0 

-7.0 

-8.0 

1-9.0 

-10.0 

ICOMPLETION DEPTH: m 
rYlUPI FIT 07/24/02 

Page of 1 



I Totten Sims Hubicki Method Hand Auger I AUGER HOLE NO: DP 18 
I N. Oakville Creeks C'. Study. Dote: July 24 2002 I PROJECT NO: 208-021 

~ •. I Ltd. '-, , ELEVATIUN 

I SAMPLE lYPI [2jNO [;8J SPT EI '''''''''' ] SHELBY TUBE [II CORE 
I Romp'", Leo. E 
I BACKFILL lYPE ] PEA GRAVEL ITID SLOUGH bjGROUT !2 DRILL CumNGS ~ ,y.,nu 

E ~ .~-V<JIU~. 
20 

F-
I 80 
t-

~ 
(L 
W PLASTIC M.C. UQUID 
0 

I I • 
0 40 eo fa 

0.0 

~ 

t- 1.0 I·· ; ···;· .. ··; .. ···;···· ;··· ; .. ; ..... , .... ; .... 

-

0 
:z: 

Z w 
---I ';::: 
(L 0-
::::i;; (/) 

~ 

2 

3 

4 

Hand Auger Log Drivepoint 

Details 

TOPSOIL, clayey with organics, dark brown, I:_Stick-::~P 1.10 m.a.g.l. 
damp. 19mm Diameter galvanized 

steel pipe. 
t--::-:--:-:-:--:7:----:7:---;:----:---:-;---- le .... el 1.20 mbmp 

CLAY, ilty with some fit sand md trace August .30 2002 
pebbles, iron staining, brown, moist to Bentonite seal 
wet. 

- becomes grey. 

SAND and GRAVEL, silty, brown, saturated. 

END OF HOLE 

Silica sand backfill 

Bottom of screen 
(2.87 m.b.m.p.) 

-• 

0.0 

~ 

e- 1.0 

t-2.0 

~3.0 

t- 4.0 

-5.0 

t- 6.0 

-7.0 

~8.0 

-9.0 

-10.0 

Morrison Environmental Limited LOGGED BY: S.G.H. r.mAPI n()N DEP1H: 1 m 
BY: I'l . <:.t.INIrk' I COMPLETE: 07/24/02 

Mi Ontario FiQ. No: MEL ·22 PaQe of 1 



E -I 
b:: 
w 
o 

1.0 

" .... ; "': "'i'" 

2.0 ""i",,·;,,·· "", ".,. ".; " " ",,;. 

I I 
~: ~ 

~.O ........... ... . 

z 
'---" 
I­
a.. 
(/) 

Hand Auger Log 

TOPSOIL, silty, with organics, dark brown, 
moist. 
SILT, clayey with trace sand, light brown, 
moist. (TILL) 

END OF HOLE 

Morrison Environmental Limited 

Drivepoint 

Details 

I m.a.g . 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

Silica sand backfill 

Native material 

Top of screen 

Water level dry 
August 30 2002 

Bottom of screen 
(2.82 m.b.m.p.) 

-:::> 
~ 
I 
I­
a.. w 
o 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.0 



I Totten Sims Hubicki I Method: Hand Auger AUGER HOLE NO: DP20 
I N. Oakville Creeks " . ~,,~~ Sludy. I Dole: July 26 2002 D~OJECT NO: 208-021 

E I~ 0 

Hand Auger Log eN-Voluee ::z ----I 20 ~o 60 80 II-
u..J :z 
-l ........--

I- 0... 
I-

0... PlASTIC M.C. UQUID I~ ~ Q.. 
u..J (/) 

0 ~ I • I 
0 ~o fO 80 

0.0 1 TOPSOIL, silty, with organics, dark brown, 
~damD. 
SILT, clayey with trace sand, light brown, 
moist. (TILL) 

2 

.) 

.... 1.0 

END OF HOLE 

- 2.0 I .... i ..... > .... i ..... ; .... i ..... ; .... i ... .. ; .... i .... ~ 

r- 3.0 I .... : .. .. ·: .. .. , .... ·:· · .. , .... ·>·,· .... : .... : .... j 

)GGED 3' S,(~.H . Morrison Environmental Limited :vIFWFf IY: "AWIf':k' I 
II: .: 
M Ontario g. No: fA • L'I-

Drivepoint 

Details 

-
,.~ ---­
~ 
:J: 
I­
Q.. 
u..J 
Cl 

_Stick-=~p 1.74 m.a.g.~. 0.0 
19mm Diameter galvanized 

steel pipe. 
Bentonite seal 

1-1 .0 

-2.0 
Top of screen 

Silica sandpack 

f-3.0 

Water level dry 
August 30 2002 

Bottom of screen 
(2.83 m.b.m.p.) 

1-4.0 

I- 5.0 

I- 6.0 

-7.0 

r-8.0 

r-9.0 

r-l0.0 

ICO~PLETION DEPTH: 1 m 
r.mAPI FTF 07/26/02 

POQe 1 of 1 



Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 14 2002 

Mo, Sylvia Consultant: Morrison Environmental Ltd. 

SAMPLE lYPE .GRAB [2] NO RECOVERY ~ SPT § A-CASING 

BACKFILL lYPE .BENTONITE o PEA GAAVEL [ill] SLOUGH [j GROUT 

w 
0 ...-.. a... 

E • N-V<llue. ~ :z: ,......... 
.......-- 20 ~O 60 80 w :z: 
I w ---l "-.../ 

~ ---l 0.... f-
a... 0.... PlASTIC M.C. UQUID 0.... ~ (/) w ~ Cl 

I I U5 U5 • 

Hand Auger Log 

0 ~O to 80 
0.0 SILT, clayey with trace grovel, brown, 

moist. (TILL) 

2 

-1.0 , .... ; ..... ; .... ; ...... ; .... ; ..... ; .... ; ..... , .... , .... . 
3 

I 
END OF HOLE 

-2.0 I····'·····)····,·····,····,:·····;····,·····)····,···· j 

r- 3.0 

Morrison Environmental Limited 
Mississau~a Ontario 

LOGGED BY: S.G.H. 
REVIEWED BY: D.SAWICKI 
Fig. No: MEL-25 

oTT/_' ,:...,,.. 

AUGER HOLE NO: DP21 
PROJECT NO: 208-021 

ELEVATION: 

OD SHELBY TUBE [I] CORE 

E21 DRILL CUTTINGS D~D 

---l 
o en 
~ 
>­
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Drivepoint 

Details 

Stick-up 1.33 m.a.g.!. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sandpock 

Top of screen 

Native material 
Water level 2.67 mbmp 

August 30 2002 

Bottom of screen 
(2.84 m.b.m.p.) 
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COMPLETION DEPTH: 1.5 m 
COMPLETE: 08/14/02 
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Totten Sims Hubicki Method: Hand Auger 

N. Oakville Creeks Subwatershed Study. Dote: August 14 2002 

Ma, Sylvia Consultant: Morrison Environmental Ltd. 
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Morrison Environmental Limited 
Mississau.!!a Ontario 

LOGGED BY: S.C.H. 
REVIEWED BY: D.SAWICKI 
FiQ. No: MEL -26 

AUGER HOlf NO: DP22 
PROJECT NO: 208-021 

ELEVA1l0N: 

DIJ SHELBY ruBE []] CORE 

o DRILL CUlTlNGS o SA.ND 

Drivepoint 

Details 

Stick-up 0.95 m.a.g.l. 
19mm Diameter galvanized 

steel pipe. 

Bentonite seal 

Silica sand backfill 

Top of screen 

Nalive malerial 
Water level 2.63 mbmp 

August 30 2002 

Bottom of screen 
(2.84 m.b.m.p.) 
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COMPLETION DEPTH: 1.9 m 
COMPLETE: 08/14/02 

POQe 1 of 1 




