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Executive Summary 

E1 EA PROJECT 

The Town of Innisfil has conducted a Municipal Class Environmental Assessment (EA) Study for 
the planning of the extension of Webster Boulevard from the existing terminus to 20th Sideroad. 
This Study has developed and evaluated alternatives for the alignment, intersection, cross 
sections and traffic calming measures for the Recommended Plan to address the needs of the 
Study Area.  

E1.1 Study Area 

The Study Area is located within in the Town of Innisfil (Town), as illustrated in Figure E1 and 
includes an intersection at 20th Sideroad. 
  

 
Figure E1: Study Area 

 

E1.2 Consultation 

The study was carried out in consultation with Town staff, external agencies, the public, property 
owners and technical specialists.  The consultation included the following: 

• Two (2) Public Open Houses (POHs) 
• Draft and Final Study Design Report posted to the Town’s website 
• Liaison with external agencies 

Positive feedback was received on the Technically Preferred Alternative through this consultation. 
Refinements were made based on this input. 
This Environmental Study Report will be available to the public, stakeholders and agencies for a 
30-day review period from November 8 to December 7, 2021.  The study completion notice was 
posted on the Town website on October 28, 2021 and advertised on October 28 and November 
11, 2021 in the Innisfil Journal. 

E1.3 Indigenous Peoples Engagement 

The study included Indigenous Peoples engagement. Each Indigenous Peoples community was 
offered a meeting separate from the public events. No meetings were requested by the 
Indigenous Peoples communities. An Indigenous Peoples log is included in Section 3.5. 

E2 MUNICIPAL CLASS EA PROCESS 

This study was undertaken to satisfy the Ontario Environmental Assessment (EA) Act following 
the Municipal Class EA (2015) process for a Schedule C project based on the scope, complexity 
and estimated capital cost of the project.  The Class EA document specifies the procedures 
required to plan specific transportation projects according to an approved planning process.   
The study approach followed the Ministry of the Environment, Conservation and Parks’ (MECP) 
five guiding principles for EA studies, namely: 
 

• Consider all reasonable alternatives; 
• Provide a comprehensive assessment of the environment; 
• Utilize a systematic and traceable evaluation of net effects; 
• Undertake a comprehensive public consultation program; and 
• Provide clear and concise documentation of the decision-making process and public 

consultation program. 
 

The Class EA Process was undertaken in a series of phases commencing with problem 
identification and culminating in the filing of an Environmental Study Report (ESR).  The Planning 
and Design Process for the Municipal Class EA is illustrated in Figure E2. The Class EA process 
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includes an evaluation of all reasonable alternatives and the selection of a preferred alternative(s) 
with acceptable effects (including avoidance and mitigation of any residual effects) on the natural 
and social/cultural environments. With the completion of the ESR, the Schedule C EA process has 
completed four of the five phases.
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Figure E2: Municipal Class EA Planning and Design Process  
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This Schedule C project involved the following Phases1. 

Phase 1: Identify the Problem 
Phase 2: Alternative Solutions  
Phase 3:  Alternative Design Concepts for Preferred Solution  
Phase 4: Environmental Study Report  
Phase 5: Implementation (Future Phase) 

 

The project will be approved for design and construction if no written concerns are submitted 
during the 30 day Environmental Study Report review period. 

E3 ANALYSIS AND EVALUATION 

Based on the existing conditions and built environment, several alignment, intersection, cross 
section and traffic calming alternatives were developed for the boulevard extension and 
connection to 20th Sideroad.  

E3.1 Planning Solution Alternatives 

Four (4) planning solution alternatives were investigated: 

• Alternative 1 – Base Case (incorporates planned road improvements by the Ministry of 
Transportation Ontario and Simcoe County only) 

• Alternative 2 – Current Plans (further to Alternative 1, includes constructing the planned 
Town improvements from the 2013 Transportation Master Plan (TMP) and 2018 Updated 
TMP and the Trails Master Plan) 

• Alternative 3 – Balanced Approach (further to Alternative 2, invests in new roads and road 
improvement projects, and Travel Demand Management measures including Demand 
Responsive Transit, Bike-share, EcoMobility1 Hubs and Zoning By-law revisions) 

• Alternative 4 – Aggressive Approach (further to Alternative 3, invests in fixed-route transit) 

The evaluation of Planning Alternatives, as defined in the TMP, recommended carrying forward 
Alternative 3 (Balanced Approach) and Alternative 4 (Aggressive Approach). 

E3.2 Alignment Alternatives 

Three (3) alignment alternatives were investigated: 

• Alternative 1 – TMP alignment south of the heritage property (connection to 20th Sideroad) 

 
1 Municipal Class Environmental Assessment, Municipal Engineers Association, 2015. 
 

• Alternative 2 – TMP alignment shifted northerly adjacent to heritage property (connection to 
20th Sideroad) 

• Alternative 3 – Connection to 9th Line 

E3.3 Intersection Alternatives 

Two (2) intersection alternatives were investigated: 

• Alternative 1 – Signalized Intersection 
• Alternative 2 – Roundabout 

E3.4 Cross Section Alternatives 

Six (6) cross section alternatives were investigated: 

• Alternative 1A – Rural 2-lane cross section with bike lanes (26.0 m ROW) 
• Alternative 1B – Alternative 1A with buffered* bike lanes (30.0 m ROW) 
• Alternative 2A – Urban 2-lane cross section with bike lanes, a sidewalk and a multi-use trail 

(MUT) (26.0 m ROW) 
• Alternative 2B – Alternative 2A with buffered* bike lanes (30.0 m ROW) 
• Alternative 3A – Urban 2-lane cross section with median, bike lanes, a sidewalk and a MUT 

(30.0 m ROW) 
• Alternative 3B – Alternative 3A with buffered* bike lanes (32 m ROW) 

* “Buffered” denotes a bike lane separated from the paved vehicle lane by a grassed boulevard 
area. 

E3.5 Traffic Calming Alternatives 

Four (4) traffic calming alternatives were investigated: 

• Alternative 1 – Do Nothing 
• Alternative 2 – Vertical Deflections (speed humps/cushions) 
• Alternative 3 – Horizontal Deflections (chicane) 
• Alternative 4 – Horizontal Deflections (teardrop/asymmetrically tapered median bulb-out) 
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E4 TECHNICALLY PREFERRED ALTERNATIVES (TPA’S) 

The Technically Preferred Alternative (TPA) was presented to the public at POH No. 2. The TPA 
includes the following elements: 

• Alignment Alternative 2 (North Alignment) – provides improved land use plan and greater 
roadway safety. 

• Intersection Alternative 2 (Roundabout Alternative) – provides improved traffic operation 
and safety. 

• Cross Section Alternative 3A - divided urban cross section provides greater safety and 
follows Complete Streets design approach of providing separate spaces for all modes of 
travel. 

• Asymmetrical Median Bulb-out Traffic Calming Alternative – provides a traffic calming 
measure at the entry to the existing residential area, facilitates pedestrian crossings of the 
street for a link to the Leslie Street trail, and provides an opportunity for greening the 
corridor in the median.  

E5 RECOMMENDED PLAN  

The Recommended Plan is a combination of the TPA and refinements based on comments heard 
from the public at POH No. 1 and 2.  

E6 NEXT STEPS  

At the end of the 30-day ESR review period, should there be no objections to the project, the 
Town may proceed with design and construction of the Recommended Plan, subject to availability 
of funding and construction priorities of Council.  
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1.0 INTRODUCTION 

The Town of Innisfil has conducted a Municipal Class Environmental Assessment (EA) for the 
planning of the extension of Webster Boulevard from the existing terminus to 20th Sideroad. The 
Transportation Master Plan (TMP) Update (2018) for the Town of Innisfil has included the 
extension of Webster Boulevard North as a major collector road in the Recommended 
Transportation Strategy to provide for further development. The TMP recommended that the 
Webster Boulevard North Extension be completed by 2031.  

This Study has developed and evaluated alternatives for the alignment, intersection alternatives, 
cross section alternatives and traffic calming alternatives to address the needs of the Study Area. A 
Design Criteria for the roadway and intersection geometry was prepared and is in Appendix A.  
This Study was undertaken as a Schedule C (Municipal) Class EA. Phases 1 and 2 of the 
Municipal Class Environmental Assessment (2015) were completed during the TMP and this EA 
Study completed Phases 3 and 4. The Study established the need and justification for the project, 
considered all alternatives and proactively involved stakeholders and the public in defining a 
Recommended Plan for the Webster Boulevard North extension.  

Council approved the accelerated timeframe for the completion of the Webster Boulevard North 
extension. 

1.1 Study Area 

The Study Area is located in Alcona in the Town of Innisfil and is illustrated on Figure 1. Technical 
investigations and environmental inventories were focused within the Study Area and the area 
where construction is anticipated to occur.  

The Orbit project, Innisfil’s newest master-planned community at 6th Line near 20th Sideroad, has 
been approved. The Orbit project will include new retail and office space, residential housing, and 
more. 

1.2 Background  

The Town of Innisfil’s population is projected to grow significantly from approximately 36,600 
people to about 71,400 people by 2041. The projected population growth includes significant 
planned developments in the short term including Big Bay Point, Sandy Cove, Alcona, and Lefroy. 
Major employment growth is also expected in the Town, specifically in the Innisfil Heights 
Expansion Area and the 6th Line Hospital Campus. The future Innisfil GO station, located east of 
20th Sideroad on 6th Line, is also expected to have an impact on growth in the Town. 

The 2018 TMP Update discusses the Ontario Growth Plan for Simcoe County and identifies the 
settlement of Alcona as a Primary Settlement Area. Alcona is expected to see the highest 
population growth in the area, with new homes being developed south of Alcona in an area known 

as “Sleeping Lion”. An extension of Webster Boulevard North as a major collector road has been 
identified as a means to provide for further development. 

 
Figure 1: Study Area 
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1.3 Problem Statement 

The Problem and Opportunity Statement identified in the Innisfil TMP Study is as follows: 

“The Town of Innisfil is characterized by distinct communities which are spread out and not 
well-connected. The majority of travel in the Town is by car. 

By 2041 the Town’s population and employment numbers are expected to double. Without a 
balanced transportation strategy, Innisfil residents will experience increases in traffic 
congestion which will impact their quality of life. 

Future opportunities to improve the transportation network have been identified in the Town, 
through the recently completed Trails Master Plan, new GO station planned at 6th Line and a 
new demand-responsive transit service.”2 

By capitalizing on the identified needs and opportunities, the Town will achieve its transportation 
vision: 

“Innisfil’s transportation system connects people and communities, fosters healthy living, and 
operates innovatively and efficiently across the Town as an environmentally and financially 
sustainable, resilient system ready for the future.” 

The TMP defined planning alternatives, including the Webster Boulevard North Extension, to 
address the Problem and Opportunity Statement. 

 
2 Town of Innisfil Transportation Master Plan Update 
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2.0 CLASS EA PROCESS 

This Class EA followed the Schedule C requirements under the Planning and Design process of 
the “Municipal Class Environmental Assessment”, as amended in 2015. The study was initiated by 
publishing a Study Commencement Notice and draft Study Design document that described the 
proposed work plan, public consultation, Indigenous Peoples engagement and process to be 
followed to meet the requirements of the Municipal Class EA process.  The Study Design report, 
included in Appendix B, was initially circulated in draft form for public and agency comments, 
then amended and finalized based on input from the public. The Final Study Design report reflects 
the modified work program. 

2.1 Class Environmental Assessment Process 

This document specifies the procedures required to plan specific projects according to an 
approved planning process. This is a self-assessment process that includes mandatory public 
consultation and documentation.  

The EA has examined alternatives for the following components of the extension of Webster 
Boulevard: alignments; intersection type; cross sections and traffic calming measures.  

The approach to the study followed the MECP’s five guiding principles for EA studies, namely: 
• Consider all reasonable alternatives; 
• Provide a comprehensive assessment of the environment; 
• Utilize a systematic and traceable evaluation of net effects; 
• Undertake a comprehensive public consultation program; and 
• Provide clear and concise documentation of the decision-making process and public 

consultation program. 

The Class EA process includes an evaluation of all reasonable alternatives and the selection of a 
preferred alternative(s) with acceptable effects (including avoidance and mitigation of any residual 
effects) on the natural and social/cultural, economic and technical environments.  

The Municipal Class EA process is illustrated on Figure 2.  

This study will only be completed to the end of the Municipal EA process (i.e. Phase 4) with 
implementation (Phase 5) to be completed at a later date by the Town. 
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Figure 2: Municipal Class Planning and Design Process 
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3.0 CONSULTATION PROGRAM 

The following sections provide a summary of the consultation activities held during the study. 

3.1 Notices  

Notices for the Study were published on the Town of Innisfil website, 
https://www.getinvolvedinnisfil.ca/websterblvd and in print as follows: 

• Study Commencement and Notice of POH No. 1/Community Café – Innisfil Journal: 
Monday, November 23, 2020 

• POH No. 2 – Innisfil Journal: March 4 and March 18, 2021 
• Notice of Filing of Study Completion – Innisfil Journal: October 28 and November 11, 2021 

See Appendix C for copies of the Notice of Study Commencement and POH No. 1/Community 
Café, Notice of POH No. 2 and the Notice of Filing of Study Completion. 

3.2 Contact List 

A public/agency mailing list was developed at the start of the study and was updated throughout 
the study. The mailing list advised stakeholders and agencies at key milestones. See Section 3.4 
for the list of stakeholders contacted. 

3.3 Public Meetings 

Two (2) online POH’s were held during the study to present the project, the assessment of 
opportunities, and the preliminary alternatives. These meetings were an integral component of the 
study – seeking input and comments from the local road users/stakeholders. Town of Innisfil and 
consultant staff were available to respond to any verbal comments/questions by phone call or 
email during the online POH events. 

At the time of the POH’s, the Province of Ontario implemented restrictions on public 
gatherings to deal with the COVID-19 pandemic, and therefore public consultation relied on 
web-based communications.  

3.3.1 Online POH No. 1/Community Café  

The first public event was a joint Community Café and POH No. 1 event held online. The online 
Community Café was held on Thursday, December 10, 2020 from 6:30 pm to 8:00 pm and the 
online POH No. 1 was held from Thursday, December 10, 2020 to Thursday, January 7, 2021. 

Notices were mailed to all property owners within the Study Area inviting them to attend the POH, 
and a POH Notice was published in the Innisfil Journal on Thursday, November 26, 2020 and 
Thursday, December 10, 2020. See Figure 3 for a map of the broader Study Area mailing list. 

 

Figure 3: Map of Broader Study Area Mailing List 

https://www.getinvolvedinnisfil.ca/websterblvd
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The meeting presented information on the Municipal Class EA Process, background studies, 
Study Area issues, environmental inventories, preliminary design alternatives, and next steps.  

The online Community Café process followed the principles of the “World Café” philosophy; 
namely, that people want to talk together about issues that matter, and that that as we talk 
together, we are able to collectively achieve greater wisdom. People have the capacity to work 
together and can collectively be creative and insightful when actively engaged in meaningful 
conversations at the commencement of a project. The Community Café is a simple yet effective 
conversational method for fostering dialogue, accessing collective intelligence and creating 
innovative possibilities for action. The six Café principles are:  

1. Set the context;  
2. Explore questions that matter;  
3. Encourage everyone’s contributions;  

4. Connect diverse perspectives;  
5. Listen together for insights; and  
6. Share collective discoveries.  

 

The Community Café was an informal event that facilitated conversation by providing participants 
with a comfortable and welcoming environment.  

The event was organized to create a network of dialogue about issues that matter to the 
community. Each conversation was chosen to reflect the most important parameters of the 
project, and to determine the desired goals of the participants. Four topics were provided as 
discussion points to reflect the actual concerns of the community. A group discussion between 
participants allowed key ideas and perspectives to be exchanged, which provided new insights to 
the project. 

The Café facilitator led the online discussion to provide a neutral voice and encourage all 
participants to contribute to the conversation and to remain focused on the topic being discussed. 
Exhibits were posted online for the duration of the online event.  

The Community Café event began with an introductory presentation, which is provided in 
Appendix C. Following the project introduction, the process and objectives of the Community 
Café event were explained. The participants were encouraged to stay in the virtual meeting to 
begin discussion on the applicable topic. The four topics that were chosen to be discussed during 
the event were: 

• Safety – Pedestrians/Cyclists 
• Traffic Operations 

• Intersection Design 
• Environmental  

 

The public representatives were encouraged to provide input/feedback. 

Six (6) people registered for the Community Café and three (3) people attended the virtual 
meeting. Each person was encouraged to voice any issues or concerns. A total of five (5) 
comment sheets were received during the comment period.  

See Appendix C for a copy of the Community Café/POH No. 1 Summary Report and comment 
sheets. 

3.3.2 POH No. 2 

The second POH was held online from Friday, March 26, 2021 to Friday, April 9, 2021. 
Stakeholders and the general public were invited to the event.  

Notices were mailed to all property owners within the Study Area inviting them to attend the POH, 
and a POH Notice was publicized in the Innisfil Journal on Thursday March 4, 2021 and Thursday, 
March 18, 2021. See Figure 3 for a map of the broader Study Area mailing list. 

Exhibits were posted online to present the results of the analysis and evaluation of alternatives, 
culminating in the presentation of the preliminary Recommended Plan and description of next 
steps. 

A total of three (3) comment sheets were received during the comment period.  

See Appendix C for a copy of the POH No. 2 Summary Report and comment sheets. 

3.4 Stakeholder Consultation  

All agencies or groups that may have had an interest in the project or any documentation to 
contribute to the study were contacted at the start of the Class EA for their input.  The following 
ministries, agencies and stakeholders were invited to attend the two POH meetings:   

• Alcona Beach Club Inc. 
• Association Franco-Ontarienne Des Conseils Scolaires Catholiques 
• Barrie Collingwood Railway 
• Barrie Cycling Club 
• Bell Canada  
• BonSecour Track and Trail Snowmobile Club 
• City of Barrie 
• City of Barrie Fire and Emergency Services 
• Conseil Scolaire Viamonde 
• Cookstown and District Chamber of Commerce 
• County of Simcoe  
• County of Simcoe Paramedic Services 
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• Degrassi Cove Association 
• Enbridge Gas  
• Environment Canada 
• Georgian College 
• Greater Innisfil Chamber of Commerce 
• Hydro One Network Inc.  
• Infrastructure Ontario 
• Innisfil District Association 
• Innisfil Fire Rescue Services 
• Innisfil Heritage Committee 
• InnPower 
• Lake Simcoe Region Conservation Authority 
• Metrolinx/GO Transit 
• Ministry of Environment, Conservation and Parks, Barrie District Office 
• Ministry of Environment, Conservation and Parks 
• Ministry of Municipal Affairs and Housing 
• Ministry of Natural Resources and Forestry, Midhurst District Office 
• Ministry of Tourism Culture and Sport 
• Ministry of Transportation 
• Ontario Federation of Agriculture 
• Ontario Ministry of Agriculture, Food and Rural Affairs 
• Ontario Provincial Police, Operational Policy and Strategic Planning Bureau 
• Pratt Development 
• Rogers Communications 
• Royal Victoria Regional Health Centre 
• Simcoe County District School Board 
• Simcoe County Historical Association 
• Simcoe County Police Services - North Division, Operational Policy and Strategic Planning 

Bureau  
• Simcoe County Student Transportation Consortium 
• Simcoe Muskoka Catholic District School Board 
• Simcoe Muskoka District Health Unit  
• Town of Innisfill  
• Transport Canada 
• General Public 

 
Appendix D includes select correspondence received from interested individuals, ministries and 
agencies. Selected correspondence refers to correspondence that contains comments and 
information relevant to the project (versus letters of acknowledgement with no comments).   

3.5 Indigenous Peoples Engagement 

The following Indigenous Peoples communities and agencies were contacted at the start of the 
study, and at each POH for their input, and will be contacted at the Study Completion and advised 
of the ESR public review period.  

• Aamjiwnaang First Nation 
• Alderville First Nation 
• Beausoleil First Nation  
• Chippewas of Georgina Island 
• Chippewas of Rama First Nation 
• Curve Lake First Nation 
• Georgian Bay Métis Council 
• Haudenosaunee Confederacy Chiefs Council 
• Hiawatha First Nation 
• Huron-Wendat Nation  
• Metis Nation of Ontario  
• Mississaugas of Scugog Island First Nation 
• Mississaugas of the Credit First Nation  
• Moon River Metis Council 
• Moose Deer Point First Nation 
• Six Nations of the Grand River  
• Wahta Mohawks (Mohawks of Gibson) 
• Wasauksing First Nation 
• Williams Treaties Coordinator 

An offer to meet separately from the public events with each community was extended; however, 
no community accepted the offer. Further, no communities chose to respond to the three points of 
contact and notification. 
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3.6 Technical Advisory Committee 

At the study initiation, a Technical Advisory Committee (TAC) was established which included 
representatives from the Town of Innisfil, County of Simcoe, Lake Simcoe and Region 
Conservation Authority (LSRCA), and BT Engineering Inc. (consulting staff). As listed in Table 1, 
the TAC members included: 

Table 1: TAC Members 
Town of Innisfil 
Suzanna Nilsson Project Manager 
Steven Montgomery Senior Planner 
Amber Leal Capital Project Manager 
InnPower 
Tony Mendicino Electrical Engineering Technologist  
County of Simcoe 
Greg McGrath Construction Superintendent 
Julie Scruton Manager, Transportation Construction 
Christian Meile Director, Transportation and Engineering 
Lake Simcoe and Region Conservation Authority 
Taylor Stevenson Senior Environmental Regulations 
BT Engineering Inc. 
Steve Taylor BTE Project Manager 
Darcie Dillon  Assistant Project Manager 
Stephen Brook  Traffic Engineering 
Gord Bell Environmental Lead 
Rudi Warme Natural Environment 
Zachery Wells Natural Environment 
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4.0 EXISTING CONDITIONS 

Much of the Study Area has been disturbed in the past by grading and excavation activities, and 
an informal construction laneway leads from the current Webster Boulevard cul-de-sac to an 
abandoned sand pit in the northwest section. A desktop review of the Study Area found it to be 
bounded to the south and east by two natural heritage system corridors, each containing 
tributaries to Leonard’s Creek and pockets of unevaluated wetlands. Two residential homes are 
located immediately north of the sand pit. Agricultural fields occupy the remainder of the Study 
Area. The existing conditions of the natural and built environment, land use and property, and 
socio-economic environment in the Study Area are described in this chapter. 

4.1 Natural Environment 

4.1.1 Wetlands/Terrestrial Environment 

Woodlands in the Study Area were found to be a mixture of mature poplar, shrub willow, and 
dense White Cedar.  Poplar dominated woodlands, which are identified as unevaluated wetland in 
Provincial mapping, occur along the south boundary as a large woodlot, and to the north as a tree 
line screening a residence on 20th Sideroad from the pit. These poplar woodlands/swamps are 
successional and contain no significant features Species at Risk (SAR) that could be observed at 
the time of the site visit.  Eastern White Cedar dominated conifer woodland is found to the 
northeast along the valleylands of headwater tributaries of Leonard’s Creek. The Natural 
Environment Memorandum is in Appendix E.  

4.1.2 Aquatic Environment 

A small watercourse (Leonard’s Creek, with nearby Lake Simcoe at its outlet) flows across 
abandoned sand pit from the edge of a wooded area and wetland pocket in the southwest which 
appears to be the source area, as indicated on Figure 4. The water was flowing clear and cold at 
a small culvert on the pit access laneway, and this reach of stream would appear to support good 
quality fish habitat. The upper portion of the 0.5 m wide channel flows through meadow before it 
enters a dense growth of cedars. Within this easterly wooded area, a tributary from the northwest 
joins the main channel. LSRCA background documents identify the Leonard’s Creek 
Subwatershed as providing a mixture of cool and cold-water fish habitat. 

As the proposed boulevard extension will occur over the Leonard’s Creek tributary, work has the 
potential to result in serious harm to fish or fish habitat and DFO involvement will be triggered in 
the form of a Request for Review. Based on the anticipated limited extent of in-water work 
required, an Authorization under the Fisheries Act is not anticipated. Detailed aquatic habitat 
assessments and fish community surveys should be undertaken at the location of the existing 
culvert crossing during detailed design to confirm background information available through 
LSRCA background documents. The Natural Environment Memorandum is in Appendix E.  

 

 

Figure 4: Natural Environmental Existing Conditions 
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4.1.3 Species at Risk 

Based on the initial reconnaissance visit, the desktop review of available information and habitats 
present in the Study Area, it has been determined that there is a potential for Species at Risk 
(SAR) to be present in the Study Area. Specifically, the Eastern Wood-Pewee (Contopus virens) 
(Special Concern (SC)) may utilize the poplar woodland in the south part of the Study Area, 
Eastern Meadowlark (Sturnella magna) (Threatened (THR)) may nest in adjacent grassland fields, 
and Butternut trees (Juglans cinerea) (Endangered (END)) have been observed in the Leonard’s 
Beach (Alcona North) Secondary Plan Area. Blanding’s Turtle (Emydoidea blandingii) (END) was 
also identified in a review of online databases. However, habitat was not observed within the 
Study Area. Further surveys in appropriate seasons would be needed to confirm the 
presence/absence of these SAR and any others in the Study Area. These surveys should be 
undertaken as part of detailed design and not during the EA, as it is unknown when construction 
would take place. If permits and/or registration under the ESA are required, surveys would have to 
be up-to-date and consider SAR listings and protocols at that time. 

It is anticipated that disturbance to potential SAR habitat would be limited and can be largely 
mitigated without the need for permits under the ESA. 

The Natural Environment Site Reconnaissance memorandum is included in Appendix E. 

4.2 Social Environment 

4.2.1 Cultural Heritage  

BRAY Heritage completed a Heritage Resource Assessment for Alcona North in 2011. The 
heritage potential for 2351 20th Sideroad was determined to be medium for the house and low for 
the landscape (contextual value). The recommendations of this study are not expected to have 
any adverse impacts on the property or building. See the Heritage Resource Assessment report in 
Appendix F. 

4.2.2 Archaeology 

A Stage 1 Archaeological Assessment was conducted within the Study Area. The assessment 
was undertaken in accordance with the Standards and Guidelines for Consultant Archaeologists 
(2011) to determine whether there was potential for the discovery of archaeological resources 
within the Study Area. The Stage 1 background study included a review of current land use, 
historic and modern maps, past settlement history for the area, and a consideration of topographic 
and physiographic features, soils, and drainage. It also involved a review of previously registered 
archaeological resources within 1 km of the project area, and previous archaeological 
assessments within 50 m of the project area. The background study indicated that the property 
had potential for the recovery of archaeological resources. The following recommendations were 
made: 

• The grassed areas within the Study Area, as shown on Map 13 of Appendix G (0.15 ha; 
3.2%), are not obviously disturbed and retain archaeological potential. These areas will 
require Stage 2 assessment. In keeping with provincial standards, the unploughable land is 
recommended for test pit survey, using a 5 m transect interval. 

• The agricultural field within the project area, as shown on Map 13 (Appendix G) (0.29 ha; 
6.1%), is not obviously disturbed and retains archaeological potential. This area will require 
Stage 2 assessment. In keeping with provincial standards, the ploughable land is 
recommended for pedestrian survey, using a 5 m transect interval. As per Section 2.1.2, 
Standard 1.f (MTC 2011:32), if the project area within the agricultural field is less than 10 m 
wide, it can be assessed via test pit survey. 

A Stage 2 Archaeological Assessment was conducted within the limits of archaeological potential 
identified in the Stage 1 Archaeological Assessment. At the time of the assessment, ploughing of 
the agricultural field was not feasible; if required, further field review can be completed following 
purchase of the lands by the municipality. No further studies are recommended. 

The Stage 1 and Stage 2 Archaeology documentation are provided in Appendix G. 

4.2.3 Noise and Vibration 

The Webster Boulevard North extension is expected to increase traffic volumes on Webster 
Boulevard by approximately 3,000 vehicles/day. Where no dominant noise source currently exists 
or is projected to exist in the future, as a Guideline a Class 2 (suburban) area is assumed to be 50 
dBA as per MECP’s NPC-205 and NPC-233. Noise levels are expected to increase by less than 5 
dBA with or without the project in 2024 or 2034, and are less than 65 dBA and therefore the 
consideration of the provision of mitigation is not required. The effect of the project will have minor 
changes in sound levels. 

The Noise Memorandum is included in Appendix H. 

4.2.4 Air Quality 

Air Quality is composed of two components, emission gases and particulate matter released from 
vehicular traffic, from both cars and trucks.  In the study area, there are no other sources of 
emissions and particulate matter other than vehicular traffic. This connection will minimize current 
out-of-the-way travel within a major residential subdivision for those travelling north to the 9th Line 
and Barrie area. The long-term transition to electrical vehicles is expected to lead to reduced 
emissions gasses with commuters being the leaders in opting for electrical vehicles. In addition, 
the trend towards working from home and flexible work week is expected to further reduce need 
for daily vehicular travel.  
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Emission Gases 

20th Sideroad – In the study area, the prevailing westerlies, across the farm field and low traffic 
volumes will disperse the emissions before reaching existing and future residential receivers.  

Webster Boulevard – The prevailing westerlies blowing down Webster Boulevard will disperse 
emissions into the Protected Natural Environmental area to the east of the Boulevard during the 
times of commuter travel.  

20th Sideroad – Webster Boulevard Intersection 

• Tee-Intersection with Webster Stop Condition - This design will create commuter vehicle 
emissions associated with vehicles idling, and emissions associated with subsequent 
vehicle acceleration. 

• Traffic signals - This design will create commuter vehicle and truck emissions associated 
with stop and go traffic and vehicles idling at red lights on both roads, and the emissions 
associated with subsequent vehicle acceleration.  

• Roundabout - This design will result in the lowest commuter and truck vehicle emissions by 
eliminating vehicles idling and acceleration, since roundabouts are based on a continuous 
flow of traffic. 

• Emission mitigation - All three designs will allow the planting of upwards of 89 trees and 37 
shrubs in the boulevards and median that will act as carbon sinks. The roundabout allows 
21 of the 89 trees around the perimeter, as opposed to the right-of-way on the 20th 
Sideroad if a Tee-intersection or traffic signals are used.  

Particulate Matter     

Not widely recognized is the particulate matter generated during the operations of vehicles. 
However, the EPA has recognized the generation of particulate matter as a significant air quality 
issue. The particulate matter is composed of brake pad and disks/drums and tire wear (rubber) 
generated with the stopping action of vehicles. The more severe the stopping action, the greater 
the particulate matter generated. A moving vehicle does not generate particulate matter. Based on 
the manner in which particulate matter is generated, the air quality of the intersection alternatives 
can be compared.  

20th Sideroad – Webster Boulevard Intersection 

• Tee-Intersection with Webster Stop Condition - This design will create particulate matter 
associated with low speed vehicles stopping.   

• Traffic signals - This design will produce significantly more particulate matter, given the 
higher volume of cars, trucks and heavy trucks on the 20th Sideroad requiring stop-and-go 
operations (brakes). In addition, the speed on the 20th Sideroad is posted higher than 
Webster Boulevard, resulting in heavier braking for amber/red lights.  

• Roundabout - This design will result in the lowest generation of particulate matter by 
providing continuous traffic flow and eliminating the need for the stop condition.  

• Particulate matter - The roundabout design minimizes the generation of particulate matter. 
An Environmental Protection Agency study of 50 “Connected Cities” has shown a 14-15% 
drop in particulate matter due to traffic flow not stopping at traffic signals. “Connected 
Cities” are cities that have stop lights that communicate with specially equipped vehicles to 
govern their speed to receive continuous green lights.3  

Air Quality Summary - Combined Effects 

Emission gases impact to sensitive residential receivers are anticipated to be minimal due to a 
combination of low traffic volumes, the separation distances of the residences from the roadway 
generation locations, the dispersion effect and orientation of Webster Boulevard to the prevailing 
westerly winds, and the design allowing the planting of a significant number of trees.  The use of a 
roundabout will minimize the creation of emission gasses normally associated with intersection 
traffic. 

Particulate matter impacts to sensitive residential receivers are anticipated to be minimal with the 
recommendation of a roundabout with continuous traffic flow. 

4.3 Technical Investigations 

4.3.1 Geotechnical  

The geotechnical investigation was completed to confirm the existing subsurface conditions and 
provide geotechnical design and construction recommendations for the proposed road extension. 
A borehole investigation was completed on October 14, 2020, to assess subsurface conditions at 
the site. A total of four boreholes, designated as BH101-20 through BH104-20, were advanced. All 
of the boreholes were terminated at depths ranging from 3.5 m to 5.0 m below ground surface 
(mbgs). Locations of the boreholes are shown on Figure 1 of Appendix I. The investigation did 
not identify any geotechnical issues with the project. 

4.3.2 Hydrogeological 

The purpose of the hydrogeological assessment was to obtain subsurface information regarding 
soil and groundwater conditions in the Study Area in support of design and construction 
recommendations for the proposed road extension. 

The subsurface conditions of the Study Area were found to consist of glacial till deposits 
comprised of predominantly sand with gravel to silty sand. Groundwater levels in the Study Area 
ranged from 1.33 metres below ground surface (mbgs) to 3.27 mbgs. Hydraulic testing of the 
 
3 www.Autoline.tv , Autoline This Week, April13, 2021, #2509, “How Would You Like To Drive And Only Get Green Traffic 
Lights?” 

http://www.autoline.tv/
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monitoring wells indicated that the hydraulic conductivity of the shallow water bearing soils ranged 
between 1.03 x 10-7 m/s and 1.16 x 10-5 m/s. Preliminary construction dewatering rates ranged 
between 7 m3/day and 73 m3/day. The Zone of Influence (ZOI) was estimated to extend up to 72 
m from the trench excavation. It was recommended that the ZOI and anticipated dewatering rates 
should be updated upon review of detailed development plans. Based on the study 
recommendations for the roadway design, no works are expected to occur below groundwater 
levels. 

The Hydrogeological document is provided in Appendix J. 

4.3.3 Drainage 

The assessment of existing drainage conditions is based on a site visit conducted on November 
29, 2020, background information provided by the Town, and documentation available on the 
Lake Simcoe Region Conservation Authority (LSRCA) and the Simcoe County websites. A 
Stormwater Management Report was completed by GHD in 2015 for a residential subdivision 
located south of the Study Area and it is included in Appendix K. 

The Study Area is located within the Leonard’s Creek Subwatershed. The watercourse that will 
eventually cross the proposed Webster Boulevard extension is a small tributary of Leonard’s 
Creek. It is recommended that the tributary be conveyed by a 1600 mm CSP culvert or, 
alternatively, a 2400 mm by 1200 mm concrete box culvert. The Culvert Assessment memo is in 
Appendix L. 

4.3.4 Traffic  

The forecast traffic demand on the new link is associated with drivers who will avoid the traffic 
delays at the Innisfil Beach Road/20th Sideroad intersection. The secondary traffic at the new 
intersection and Webster Boulevard North will be associated with development on lands in the 
Study Area. The TMP forecast the demand on the collector road is 3,000 veh/day.  

4.3.5 Municipal Servicing 

As part of the Innisfil Master Servicing Plan Update (Master Plan) completed by C.C. Tatham & 
Associates Limited (July 13, 2018), both watermain and sanitary sewer servicing will be upgraded 
through the project area.  

Watermain: A proposed 600 mm diameter distribution watermain will be installed on 20th Sideroad 
through the project area (see Figure 5). Commercial and/or residential development in the area 
will be serviced either directly from the distribution main or via a localized feedermain that would 
be constructed in addition to the recommended plan.  

If a localized feedermain is constructed, it should be sized to potential development considering 
both water and fire flows for commercially zoned properties.  

Fire protection and servicing to individual properties would be completed to Town of Innisfil 
standards.  

Sanitary Sewer: There are currently no long term plans to install critical sanitary sewer 
infrastructure through the project area as it currently falls outside the settlement areas and there 
are plans to decommission existing Sewage Pumping Station (SPS) #7 as shown in Figure 6.  

Commercial and/or residential development in the area will need to either tie into the existing 
sanitary sewer network or new connections planned to connect to future gravity and forcemain 
pipes.  

.   
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Figure 5: Innisfil Master Servicing Plan Update – Figure 7 
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Figure 6: Innisfil North Wastewater Servicing Plan – Figure 11 
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4.4 Existing Land Use  

The constructed portion of Webster Boulevard is located within the Primary Settlement Area of 
Alcona, while the proposed north extension is outside of the Alcona Community and in an 
Agricultural Area. This area immediately north of the Alcona Settlement Area is also designated a 
Highly Vulnerable Aquifer and is situated within Natural Heritage System Corridor abutting a Key 
Natural Heritage Feature to the east. 

4.4.1 Town of Innisfil Official Plan (2018) 

The Town of Innisfil Official Plan (OP) is the key planning document to “enhance place making, 
community character and social connections in [the] Town and to guide municipal actions and 
other Town master planning processes”4. Within the current OP, there are two schedules and two 
appendices specific to land use and associated requirements for the Study Area: 

• Schedule A – Municipal Strategy (Primary Settlement Area, Countryside) 
• Schedule B – Land Use (Rural Area, Key Natural Heritage Feature, Agricultural Area) 
• Appendix 10 – Significant Woodlands 
• Appendix 14 – Highly Vulnerable Aquifers 

Alcona is the Town’s only Settlement Area and is identified in the Growth Plan for the Greater 
Golden Horseshoe (2017) and the County of Simcoe Official Plan as accommodating a significant 
portion of forecasted population growth. 

If development is proposed on lands adjacent to a Key Natural Heritage Feature or Key 
Hydrologic Feature, the proposed development must demonstrate consistency with the Provincial 
Policy Statement, Growth Plan and Lake Simcoe Protection Plan. Significant Woodland is a 
component of a Key Natural Heritage Feature and is defined as any woodland greater than four 
(4) hectares or any woodland containing one (1) hectare or more wholly or partially within 30 m of 
a permanent stream. A number of additional definitions are included in the OP, Section 23.3.128.  

Highly Vulnerable Aquifers, though not explicitly defined in the OP, require that particular care be 
taken to avoid the potential for development and associated construction to impact groundwater or 
surface water holdings. 

 

 

 
4  Town of Innisfil Official Plan (2018) 
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5.0 ANALYSIS AND EVALUATION OF ALTERNATIVES 

The analysis and evaluation process is a central requirement of the Class EA process and 
involves a 2-step process for decision-making. The initial assessment is the assessment of 
Planning Solutions, which considers different approaches to address the problem. The second 
step is the evaluation of preliminary design alternatives. These two steps in the analysis and 
evaluation process are described in the following sections. 

5.1 Assessment of Alternative Planning Solutions 

The TMP considered and did not carry forward the “Do Nothing” alternative based on the need to 
define an integrated transportation and land use plan. Four (4) Alternative Planning Solutions 
were considered for the Webster Boulevard North Extension during the Town’s TMP: 

• Alternative 1 – Base Case: Incorporates planned road improvements by the Ministry of 
Transportation Ontario (MTO) and Simcoe County only. 

• Alternative 2 – Current Plans: Further to Alternative 2, includes constructing the planned 
Town improvements from the 2013 TMP and the Trails Master Plan. 

• Alternative 3 – Balanced Approach: Further to Alternative 3, invests in new roads and road 
improvement projects, and Travel Demand Management measures including Demand 
Responsive Transit, Bike-share, EcoMobility1 hubs and Zoning By-law revisions. 

• Alternative 4 – Aggressive Approach: Further to Alternative 4, invests in fixed-route transit.  

The evaluation of Planning Alternatives selects the alternative(s) that best address the Problem 
and Opportunity Statement. The evaluation of Planning Alternatives, as defined in the TMP, 
recommended carrying forward Alternative 3 (Balanced Approach) and Alternative 4 (Aggressive 
Approach).  

5.2 Generation and Evaluation of Preliminary Design Alternatives 

A number of preliminary design alternatives were considered which would improve traffic 
operations through the study area to meet existing and future traffic demand. A “long list” of 
reasonable alternatives was generated to address the identified needs of the Study Area.  

A range of operational improvement alternatives was considered to provide site specific solutions 
to existing and future transportation and safety concerns. The alternatives were categorized under 
four groups of preliminary design alternatives:  

• Alignment Alternatives 
• Intersection Alternatives 
• Cross Section Alternatives 
• Traffic Calming Alternatives 

These groups of alternatives are summarized below: 

5.2.1 Alignment Alternatives 

Although the TMP identified a general alignment for the road extension, this EA Study has 
investigated three (3) alignment alternatives: 

• Alternative 1 – TMP alignment south of the heritage property (connection to 20th Sideroad) 
• Alternative 2 – TMP alignment shifted northerly adjacent to heritage property (connection to 

20th Sideroad) 
• Alternative 3 – Connection to 9th Line (added alternative based on public comments during 

POH No. 1) 

The alignment alternatives are shown in Figure 7. 
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Figure 7: Alignment Alternatives 

5.2.2 Intersection Alternatives 

Two (2) intersection alternatives were investigated: 

• Alternative 1 – Signalized Intersection 
• Alternative 2 – Roundabout Intersection 

The intersection alternatives are shown in Figure 8 and Figure 9. 

5.2.3 Cross Section Alternatives 

Six (6) cross section alternatives were investigated: 

• Alternative 1A – Rural 2-lane cross section with bike lanes (26.0 m ROW) 
• Alternative 1B – Alternative 1A with buffered bike lanes (30.0 m ROW) 
• Alternative 2A – Urban 2-lane cross section with bike lanes, a sidewalk and an MUT) (26.0 

m ROW) 
• Alternative 2B – Alternative 2A with buffered bike lanes (30.0 m ROW) 
• Alternative 3A – Urban 2-lane cross section with median, bike lanes, a sidewalk and a MUT 

(30.0 m ROW) 
• Alternative 3B – Alternative 3A with buffered bike lanes (32 m ROW) 

The cross section alternatives are shown in Figure 10 and Figure 11. 

5.2.4 Traffic Calming Alternatives 

Four (4) traffic calming alternatives were investigated: 

• Alternative 1 – Do nothing 
• Alternative 2 – Vertical deflections: speed humps / cushions 
• Alternative 3 – Horizontal deflections: chicanes 
• Alternative 4 – Horizontal deflections: teardrop / asymmetrically tapered median bulb-out 
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5.3 Qualitative Assessment 

There are various methods available for the assessment and evaluation of alternatives, each with 
advantages and disadvantages.  In situations where there are a limited number of alternatives to 
be compared and/or a limited number of evaluation criteria, the qualitative method is an effective 
evaluation methodology.     
The alternatives are evaluated by relative comparison to each other, using the rating scale and 
symbols illustrated on Table 2.  There is no absolute measure of effect, but the effects are 
categorized into one of three levels. 
The selection of a preferred alternative is based on a subjective comparison and ranking of 
alternatives.  This also includes a qualitative assessment of which sub-factors are considered the 
most important in the decision-making process. 

Table 2: Rating Symbols 

Relative Rating Symbol 

Good in comparison 
✓ 

Neutral in comparison ─ 

Poor in comparison 
 

5.3.1 Evaluation Criteria 

The alternatives were evaluated qualitatively using five factor groups: 

• Transportation 
• Natural Environment 
• Social Environment 
• Land Use and Property 
• Cost  

Each factor group included a list of sub-factors to determine the difference between alternatives, 
such as traffic operations or impacts to property owners. The preferred alternatives will provide the 
best overall balance between safety, life cycle costs and other environmental, cultural, socio-
economic and land use planning objectives. 

5.4 Coarse Screening 

A coarse screening of the long list of Preliminary Design Alternatives was undertaken to determine 
which alternatives would be carried forward for detailed analysis and evaluation. Alignment 
Alternative 3 – Connection to 9th Line was coarse screened from the evaluation by the Technical 
Advisory Committee because it has significant impacts to the natural environment and has a 
higher construction cost. 

5.5 Evaluation of Alignment Alternatives 

The evaluation of the alignment alternatives is summarized in Table 3. 
Alignment 2 (North) is the Technically Preferred Alternative as it provides greater safety for an 
intersection location on 20th Sideroad and provides the greatest utilization for the adjacent 
development lands. Any visual intrusion to adjacent residential properties will be mitigated. 
In addition, implementing this network connection defers the timeline for major improvements to 
the 20th Sideroad/ Innisfil Beach Road intersection. 

5.6 Evaluation of Intersection Alternatives 

The evaluation of the intersection alternatives is summarized in Table 4. 
The roundabout alternative is recommended to provide improved safety compared to traffic 
signals. 
The improved operation and safety performance of the roundabout intersection control is 
considered to outweigh the increased property required to implement the alternative. In addition, 
the roundabout slows traffic and provides improved safety in accessing driveways close to the 
intersection. 

5.7 Evaluation of Cross Section Alternatives 

Of the six (6) cross section alternatives considered, Alternative 3A is recommended based on the 
following: 

• Median provides traffic calming measures and limits left-turn movements which result in 
traffic delays and reduced safety; 

• MUT is recommended on the south where largest number of pedestrian and cyclist trips will 
be; 

• Provides opportunity for traffic calming elements with a bulb-out to the south; and 
• Median allows staged crossing for possible future multi-use pathway MUT crossing from 

south woodlot trail to future Leslie Drive trail connection. 

The MUT provides cyclists some separation from traffic; therefore, additional ROW for buffered 
bike lanes is not required (i.e. Alternative 3B). 

5.8 Evaluation of Traffic Calming Alternatives 

The evaluation of the intersection alternatives is summarized in Table 5. 
The teardrop/asymmetrically tapered median bulb-out provides a traffic calming measure for the 
community as well as providing improved safety for pedestrians and cyclists (refuge when 
crossing). 
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Table 3: Evaluation of Alignment Alternatives 

Criterion Do Nothing (Baseline) Alignment 1 (South) Alignment 2 (North) 

Transportation – Traffic Operations ✗ ✓ ✓ 
Transportation – Safety including Access to Commercial Lands ✗ - ✓ 

Greater separation from horizontal curves on 20th 
Sideroad. 

Transportation – Safety for Pedestrians and Cyclists - ✓ ✓ 
Transportation – Neighbourhood Connectivity ✗ ✓ ✓ 
Environmental – Terrestrial Environment (Maintain Hedgerow) ✓ ✓ ✗ 

Removes hedgerow vegetation – no significant vegetation 
identified. This vegetation would be removed by either the 

road or future land development. 
Environmental – Terrestrial Environment (Woodlot) Equal - no measurable differences   

Environmental – Aquatic Environment Equal - no measurable differences   

Social Environment – Cultural Heritage ✗ ✓ ✗ 
Closer proximity to a non-designated heritage residential 

property. 
Social Environment – Archaeological Potential Equal - no measurable differences   

Land Use and Property – Maximizes Utilization of 
Commercial/Residential Development Lands (input provided by 
developer) 

✗ ✗ ✓ 

Land Use and Property – 2351 20th Sideroad (South Property) 
(input provided by land owner) 

✗ ✓ 
Decreased visual intrusion but 

less access to municipal 
services. 

✗ 
Increased visual intrusion but greater access to municipal 

services. 

Land Use and Property – 2355 20th Sideroad (North Property) 
(input provided by land owner) 

✗ ✗ ✓ 
Preference identified by property owner for proximity to 

municipal services and for future development. 

Land Use and Property – Agricultural (Farmland) ✓ - - 
Cost – Capital Cost ✓ 

Lowest capital cost but does not support the 
deferral of improvements to 20th Sideroad 
that can be achieved with the extension. 

- - 

Recommendation ✗ ✗ ✓ 
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Table 4: Evaluation of Intersection Control Alternatives 

Criterion Signalized Roundabout 

Transportation – Traffic Operations 
(Long Term Level of Service) 

✗ 
Increased delays resulting from traffic signal operations. 

✓ 
Reduced overall intersection delay by sharing available time (gaps) to all 

vehicles entering the intersection. 

Transportation – Traffic Operations 
(Traffic Staging during Construction) 

- 

Traffic maintained through construction zone on existing alignment. 
✓ 

Offset roundabout design allows significant portion of construction within 
greenfield. 

Transportation – Safety - 
Greater frequency and severity of collision events. 

✓ 
Estimated reduction of 2/3 of collisions for vehicles entering the 

intersection and low severity collisions based on low operating speeds. 
Transportation – Safety for 
Pedestrians and Cyclists 

- 
Major movements of pedestrians occur in the north-south direction crossing the 

sideroad. With traffic signals, pedestrians or cyclists may choose to cross on the red 
phase, or when pedestrians are crossing on a green phase there is potential for (1) 

conflict with southbound left-turning vehicles and (2) westbound right-turning vehicles. 

✓ 
Major movements of pedestrians occur in the north-south direction 

crossing the sideroad and improved safety will be provided by giving 
pedestrians priority over vehicular traffic. 

Environmental – Terrestrial 
Environment  

No measurable differences 

Social Environment – Cultural 
Heritage 

No measurable differences 

Land Use and Property – Residential - 

395 m2 
-  

445 m2 
Land Use and Property – Agricultural 
(Farmland) 

✓ 

348 m2 
✗ 

1,520 m2 
Land Use and Property - Ability to 
Provide Access to Future Residential 
and Commercial Property  

✗ 
Left-turn lanes inhibit the ability to provide access in close proximity to 20th Sideroad. 

✓ 
Allows entrances to be in closer proximity to 20th Sideroad. 

Land Use and Property – Ability to 
Offset Intersection to West (provides 
greater separation from 20th 
Sideroad intersection to residential 
and commercial driveways) 

✗ 
Requires centre of intersection to match existing centreline of 20th Sideroad. 

✓ 
Allows shift of centre of 20th Sideroad intersection to the west. 

Cost – Capital Cost - - 
Recommendation ✗ ✓ 
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Table 5: Evaluation of Traffic Calming Alternatives 

Criterion Do Nothing 
(Baseline) 

Vertical Deflections (speed 
humps/cushions) 

Horizontal Deflections 
(chicane) 

Horizontal Deflections (teardrop / 
asymmetrically tapered median bulb-out) 

Transportation – Traffic Operations ✗ ✓ ✓ ✓ 
Transportation – Safety including Access to Residential Properties ✗ ✓ ✓ ✓ 
Transportation – Safety for Pedestrians and Cyclists ✗ ✓ ✗ ✓ 
Transportation – Neighbourhood Connectivity ✗ ✓ ✓ ✓ 
Natural Environmental – Terrestrial (provide means for wildlife passage) ✗ ✗ ✗ ✓ 
Social Environment – Noise ✗ ✗ ✓ ✓ 
Transportation – Access to Development NA - - ✓ 
Recommendation ✗ ✗ ✗ ✓ 
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6.0 RECOMMENDED PLAN 

6.1 Description of Technically Preferred Plan 

The Recommended Plan includes the following elements: 

• Alignment Alternative 2 (North Alignment) - provides improved land use plan and greater 
roadway safety. 

• Intersection Alternative B (Roundabout Alternative) - provides improved traffic operation 
and safety. 

• Cross Section Alternative 3A - divided urban cross section provides greater safety and 
follows Complete Streets design approach of providing separate spaces for all modes of 
travel. 

• Asymmetrical Median Bulb-out Traffic Calming Alternative - provides a traffic calming 
measure at the entry to the existing residential area, facilitates pedestrian crossings of the 
street for a link to the Leslie Street trail, and provides an opportunity for greening the 
corridor in the median.  

The Recommended Plan is shown in Section 9.0. The electrical brief for the pole layout is in 
Appendix M. 
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7.0 EFFECTS, MITIGATION MEASURES AND COMMITMENTS TO FUTURE 
WORK  

Stakeholders, agencies and the public in the Study Area submitted questions and concerns 
throughout the study process. 

Key issues have been identified and commitments to future work are summarized in Table 6.  

Identified mitigation measures reflect commitments by the Town of Innisfil to mitigate 
environmental effects. Effects on the environment were considered in accordance with the 
Municipal Class EA process. 
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Table 6: Summary of Issues/Effects, Proposed Mitigation and Commitments to Future Work 

No. Issue Environmental Issues and Potential Effects Proposed Mitigation Measures / Commitment to Future Work 

1.0 Property Impacts 

1.1 Impacts to Local Property Owners Potential for loss of land or reduction in quality of life. Consultation with property owners has been ongoing. Compensation for property to be 
purchased  will be negotiated with property owners after the 30-day public review period for 
the ESR.  

1.2 2351 20th Sideroad driveway access Limited access due to driveway proximity to 
roundabout 

Provision of a second driveway access off Webster Boulevard North extension to be 
reviewed by the Town of Innisfil’s Operations group. 

1.3 2355 20th Sideroad driveway access Limited access due to driveway proximity to 
roundabout 

Traversable median to provide full north and south access to the property. 

1.4 Access to future development lands Entrance access to future development lands A total of three right-in/right-out and two full movement accesses have been identified on the 
Recommended Plan. Access locations will be confirmed during future development plans 
and Traffic Impact Studies. 

1.5 Median from 20th Sideroad to the median 
bulb-out  

The median limits access and requires more property A 5.0 m median has been provided as a traffic calming measure. U-turns are permissible at 
the median bulb-out and the roundabout, and the width of the median allows the provision 
for a future left-turn lane, if warranted in the future. 

2.0 Indigenous Peoples Rights and Treaties 

2.1 Infringement on Indigenous Lands or 
Cultural Areas 

Possible negative impacts to potentially contested 
lands or lands with important cultural significance. 

Indigenous Peoples communities have been provided the Stage 1 and Stage 2 
Archaeological Assessment documents and were consulted throughout the study. In the 
event that there are outstanding concerns regarding potential adverse impacts to 
constitutionally protected Aboriginal and treaty rights, a Part II Order request may be 
requested. 

3.0 Natural, Social and Cultural Environment 

3.1 Water Quality Decrease in water quality in Leonard’s Creek from 
stormwater runoff. 

The effects of water runoff from the new road are not expected to increase significantly. 
Lake Simcoe Regional Conservation Authority requirements will be met. 

3.2 Wetlands and Woodlots Negative impacts to nearby wetlands and woodlots 
resulting from development. 

The new road avoids impacts to both the woodlot and unevaluated wetland.  

3.3 Wildlife Passage Construction of the extension may reduce wildlife 
passage potential. 

Opportunities for wildlife passage that provide refuge when crossing the road are being 
investigated for small wildlife through the culvert and for large wildlife at the median bulb-out. 
Additional consultation with Lake Simcoe Region Conservation Authority is required.  

3.4 Permits and Approvals Requirements for environmental permits and 
approvals. 

Permits form LSRCA, MECP, MNRF and DFO will be obtained during detail design based 
on the final contract drawings. Construction will abide by applicable timing windows for in-
water work (March 15 – July 15) and vegetation clearing. 

3.5 Species at Risk Impacts to SAR and loss of habitat. Several SAR are known to occur in the Study Area and have been identified in previous 
studies, including the Eastern Wood-Pewee (Special Concern) and Butternut tree 
(Endangered). Unevaluated wetlands in the Study Area could provide local habitats for 
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Table 6: Summary of Issues/Effects, Proposed Mitigation and Commitments to Future Work 

No. Issue Environmental Issues and Potential Effects Proposed Mitigation Measures / Commitment to Future Work 
amphibian species. The Eastern Wood-Pewee may utilize the poplar woodland in the south 
part of the Study Area. Butternut trees were observed in the Leonard’s Beach (Alcona North) 
Secondary Plan Area. Further surveys in appropriate seasons will be needed to confirm the 
presence/absence of these SAR and any others in the Study Area during Detail Design. 

3.6 Climate Change, Surface Water and Flood 
Protection 

Potential for increase in flooding or negative 
contribution to climate change. 

Sizing of the culvert will be defined in detail design to accommodate future flood levels. 
Active transportation improvements have been included. 

3.7 Air Quality and Greenhouse Gas Emissions Potential for decreased air quality and negative 
contribution to greenhouse gas emissions. 

The construction of the road extension will decrease vehicle kilometers travelled by 
eliminating out-of-way travel to Innisfil Beach Road. In addition, the roundabout control will 
eliminate stop-and-go traffic (braking). Both measures will decrease emissions and 
particulates generated. These improvements are supportive of reducing greenhouse gas 
emissions. 

3.8 Archaeological Impacts Potential for negative impacts on areas of 
archaeological potential. 

A Stage 1 Archaeological Assessment and Stage 2 Archaeological Assessment have been 
completed and no further investigations are required. At the time of the Stage 2 
Archaeological Assessment, ploughing of the agricultural field was not feasible; if required, 
further field review can be completed following purchase of the lands by the municipality. 

3.9 Areas of Contamination Potential impacts on the natural environment if 
contaminated areas are encountered during 
construction. 

The Study Area is considered to have low potential for contamination based on previous and 
current land uses. 

3.10 Planning and Policy  The Town of Innisfil is within the “A Place to Grow: Growth Plan for the Greater Golden 
Horseshoe (2020)” area. The project adheres to the Town of Innisfil Official Plan and TMP 
growth plans for the Alcona Settlement Area by supporting the growth plan. 

3.11 Source Water Protection The Study Area is within a Highly Vulnerable Aquifer. No profile change will require a cut greater than 2 m, and therefore no long-term impact to 
the groundwater elevation is anticipated. Detail Design and stormwater management will be 
carried out in accordance with the Source Water Protection policies and requirements of the 
LSRCA. 

3.12 Groundwater Impact to existing groundwater levels or quality. A hydrogeological assessment was completed and monitoring wells were outfitted for three 
of the four geotechnical boreholes. No impact to the groundwater or any well water supplies 
are anticipated. A Permit to Take Water may be required during construction for the 
Leonard’s Creek tributary crossing. 

3.13 Contaminated Soils Soils moved/removed during construction may be 
contaminated. 

No known current or historical waste disposal sites are in the Study Area.  

4.0 Construction   

4.1 Dewatering, Sediment and Erosion Controls Potential for negative impacts to the surrounding areas 
resulting from construction dewatering and sediment 
management. 

These plans will be developed during detail design, where applicable, in accordance with the 
Ontario Water Resources Act and Ontario Regulation 387-04. 
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Table 6: Summary of Issues/Effects, Proposed Mitigation and Commitments to Future Work 

No. Issue Environmental Issues and Potential Effects Proposed Mitigation Measures / Commitment to Future Work 

4.2 Noise and Vibration Potential for elevated noise levels and vibration during 
construction might impacts local residents. 

The construction of the road extension is not expected to generate additional traffic volumes 
and therefore no noise level increases are expected. By-laws for construction noise and 
vibration will be followed by the contractor. 

4.3 Excess Materials Management Management of excess construction soil. An Excess Materials Management Plan will be prepared during detail design in accordance 
with the On-Site and Excess Soil Management (O. Reg. 406.19). 

4.4 Servicing and Facilities Facilities that release emissions to the atmosphere, 
discharges contaminants to ground or surface water, 
provides potable water supplies or stores, transports or 
disposes of waste must have an Environmental 
Compliance Approval.  

No facilities are proposed.  

4.5 Mitigation and Monitoring Environmental standards and commitments for 
construction and operations to be met. 

Contractors will be made aware of all environmental considerations outlined in this ESR and 
as part of the detail design contract documentation. Mitigation measures are referenced in 
this report and will be provided to contractors. 
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8.0 FUTURE ACTIVITIES 

Following a 30-day public review period of the ESR (with no objections) and obtaining Class EA 
clearance, this project, or any individual element of this project, may proceed to detail design and 
construction by the Town after obtaining the necessary environmental permits and approvals and 
subject to availability of funding and construction priorities.  Mitigation measures listed in Section 
7.0 are to be incorporated during detailed design and construction, as appropriate. 
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9.0 PLATES 
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Glossary of Terms 

• AADT Annual Average Daily Traffic – the average 24-hour, two-way 
traffic per day for the period from January 1st to December 
31st. 

• Alignment  The vertical and horizontal position of a road. 

• Alternative Well-defined and distinct course of action that fulfils a given 
set of requirements.  The EA Act distinguishes between 
alternatives to the undertaking and alternative methods of 
carrying out the undertaking. 

• Alternative Planning Solutions Alternative ways of solving problems or meeting demand 
(Alternatives to the Undertaking). 

• Alternative Design Concepts Alternative ways of solving a documented transportation 
deficiency or taking advantage of an opportunity. (Alternative 
methods of carrying out the undertaking). 

• Alternative Project Alternative Planning Solution, see above. 

• Bump-Up The act of requesting that an environmental assessment 
initiated as a class EA be required to follow the individual EA 
process.  The change is a result of a decision by the 
proponent or by the Minister of Environment to require that 
an individual environmental assessment be conducted. 

• Canadian Environmental 
Assessment Act (CEAA) 

The CEAA applies to projects for which the federal 
government holds decision-making authority.  It is legislation 
that identifies the responsibilities and procedures for the 
environmental assessment. 

• Class Environmental 
Assessment Document 

An individual environmental report documenting a planning 
process which is formally submitted under the EA Act.  Once 
the Class EA document is approved, projects covered by the 
class can be implemented without having to seek further 
approvals under the EA Act provided the Class EA process 
is followed. 

• Class Environmental 
Assessment Process 

A planning process established for a group of projects in 
order to ensure compliance with the Environmental 
Assessment (EA) Act.  The EA Act, in Section 13 makes 
provision for the establishment of Class Environmental 
Assessments. 

• Compensation The replacement of natural habitat lost through 
implementation of a project, where implementation 
techniques and other measures could not alleviate the 
effects. 

• Corridor A band of variable width between two locations.  In 
transportation studies a corridor is a defined area where a 
new or improved transportation facility might be located. 

• COS Contamination Overview Study 

• CPR Canadian Pacific Railway 

• Criterion Explicit feature or consideration used for comparison of 
alternatives. 

• CTMP Comprehensive Transportation Master Plan  

• Cumulative Effects 
Assessment 

Cumulative Effects Assessment assesses the interaction and 
combination of the residual environmental effects of the 
project during its construction and operational phases on 
measures to prevent or lessen the predicted impacts with the 
same environmental effects from other past, present, and 
reasonably foreseeable future projects and activities. 

• Detail Design The final stage in the design process in which the 
engineering and environmental components of preliminary 
design are refined and details concerning, for example, 
property, drainage, utility relocations and quantity estimate 
requirements are prepared, and contract documents and 
drawings are produced. 

• DFO Department of Fisheries and Oceans. 

• EA Environmental Assessment 

• EA Act Ontario Environmental Assessment Act (as amended by 
S.O. 1996 C.27), RSO 1980. 
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• Environment • Air, land or water, 
• Plant and animal life, including human life,  

• The social, economic and cultural conditions that 
influence the life of humans or a community, 

• Any building structure, machine or other device or thing 
made by humans, 

• Any solid, liquid, gas, odour, heat, sound, vibration or 
radiation resulting directly or indirectly from human 
activities, or 

• Any part or combination of the foregoing and the 
interrelationships between any two or more of them, in or 
of Ontario. 

• Environmental Effect A change in the existing conditions of the environment which 
may have either beneficial (positive) or detrimental (negative) 
effects. 

• ESR Environmental Study Report. The final documentation for 
Schedule C project, defining the project, consultation 
process, preferred solution and mitigation measures. 

• Evaluation The outcome of a process that appraises the advantages 
and disadvantages of alternatives. 

• Evaluation Process The process involving the identification of criteria, rating of 
predicted impacts, assignment of weights to criteria, and 
aggregation of weights, rates and criteria to produce an 
ordering of alternatives. 

• External Agencies Include Federal departments and agencies, Provincial 
ministries and agencies, conservation authorities, 
municipalities, Crown corporations or other agencies other 
than MTO. 

• Factor A category of sub-factors. 

• General Arrangement Structural plan of the bridge and proposed works including 
elevations and cross-sectional views of the bridge. 

• Individual Environmental 
Assessment 

An environmental Assessment requiring the submission of 
a document for approval by the Minister, pursuant to the 
EA Act and which is neither exempt from the EA Act nor 
covered by a Class EA approval. 

• MECP Ministry of the Environment, Conservation and Parks. 

• Mitigating Measure A measure that is incorporated into a project to reduce, 
eliminate or ameliorate detrimental environmental effects. 

• Mitigation Taking actions that either remove or alleviate to some 
degree the negative impacts associated with the 
implementation of alternatives. 

• MNRF Ministry of Natural Resources and Forestry. 

• MHSTCI Ministry of Heritage, Sport, Tourism and Culture Industries. 

• MTO Ministry of Transportation Ontario. 

• MUT Multi- Use Trail 

• Planning Alternatives Planning alternatives are “alternative methods” under the EA 
Act.   Identification of significant transportation engineering 
opportunities while protecting significant environmental 
features as much as possible. 

• Planning Solutions That part of the planning and design process where 
alternatives to the undertaking and alternative routes are 
identified and assessed.  Also described as “Alternative 
Project” under the federal EA Act.  

• POH Public Open House. 

• Project A specific undertaking planned and implemented in 
accordance with the Class EA including all those activities 
necessary to solve a specific problem. 

• Proponent A person or agency that carries or proposes to carry out an 
undertaking, or is the owner or person having charge, 
management, or control of an undertaking. 

• Public Includes the general public, interest groups, associates, 
community groups, and individuals, including property 
owners. 
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• Realignment Replacement or upgrading of an existing roadway on a new 
or revised alignment. 

• Recommended Plan That part of the planning and design process, during which 
various alternative  solutions are examined and evaluated 
including consideration of environmental effects and 
mitigation; the recommended design solution is then 
developed in sufficient detail to ensure that the horizontal 
and vertical controls are physically compatible with the 
proposed site, that the requirements of lands and rights-of-
way are satisfactorily identified, and that the basic design 
criteria or features to be contained in the design, have been 
fully recognized and documented in sufficient graphic detail 
to ensure their feasibility. 

• Route Alternatives Location alternatives within a corridor. 

• Screening Process of eliminating alternatives from further consideration, 
which do not meet minimum conditions or categorical 
requirements.  

• Sub-factor A single criterion used for the evaluation.  Each sub-factor is 
grouped under one of the factors. 

• Technical Advisory Committee The Advisory Committee will include the County, Township, 
Conservation Authority and Consultant. It will act as the 
decision-making body for the study recommendations. 

• TMP Transportation Master Plan 

• Traceability Characteristics of an evaluation process which enables its 
development and implementation to be followed with ease. 

• Undertaking In keeping with the definition of the Environmental 
Assessment Act, a project or activity subject to an 
Environmental Assessment. 

• World Café  A philosophy that people want to talk together about issues 
that matter, and that as people talk together we are able to 
collectively achieve greater wisdom. The World Café event is 
an effective conversational meeting to foster dialogue, 
access collective intelligence and create innovative 
possibilities for action.   
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Disclaimer 

All personal information has been removed, including names and addresses, in accordance with the 
Freedom of Information and Protection of Privacy Act. 
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PRELIMINARY DESIGN CRITERIA  

Page 1 of 5 
Date: November 4, 2020 

BTE PROJECT NO: ROAD NAME: TYPE OF PROJECT: 
20-021 Webster Boulevard North Major Collector Road Extension 

LOCATION: Town of Innisfil LENGTH: 300-400 m (subject to selection of 
the Technically Preferred Corridor Alternative) 

LIMITS: Existing Webster Boulevard North terminus to 20th Sideroad 

General 
This Design Criteria has been created using a combination of the Transportation Association of 
Canada (TAC) Geometric Design Guide for Canadian Roads, MTO Geometric Design 
Standards for Ontario Highways, Town of Innisfil standards, the Ontario Traffic Manuals (OTM) 
and the MTO Hydraulic Design Guide. 

Project Location 
Figure 1: Project Location 

PRELIMINARY DESIGN CRITERIA  

Page 2 of 5 
Date: November 4, 2020 

BTE PROJECT NO: ROAD NAME: TYPE OF PROJECT: 
20-021 Webster Boulevard North Major Collector Road Extension 

Table 1: Design Criteria 

Webster Boulevard North Extension 

Design Criteria Existing Standard
(South of Terminus) 

Design Standard
(Innisfil

Standards and 
TAC) 

Proposed
Standard 

Road Classification: Major Collector Major Collector Major Collector 
Design Speed: 70 km/h 70 km/h 70 km/h 
Posted Speed: 50 km/h 50 km/h 50 km/h 
Design AADT: 1000 50001 5000 
Design Truck Percentage: 1% 1% 1% 
Minimum Horizontal Curve 
Radius: 200 m 200 m 200 m 

Minimum Stopping Sight 
Distance: 105 m 105 m 105 m 

Maximum Superelevation: 4% 4% 4% 
Maximum Grade: 6% 6% 6% 
Minimum ‘K’ Value - Crest: Varies 17 17 
Minimum ‘K’ Value - Sag: Varies 23 23 
Travel Lane Width: 3.5 m 3.5 m 3.5 m 
Other Cross Section 
Elements: 
Boulevard Width N/A N/A N/A 
Shoulder Width: N/A N/A N/A 
Right-of-Way Width: 26 m 26 m 26 m 
Sight Distance Triangle: N/A 15 x10 m 15 x10 m 
Minimum Shoulder 
Rounding: N/A N/A N/A 

Minimum Bike Lane Width: N/A 1.5 - 1.8 m 1.5 – 1.8 m 
Minimum Sidewalk Width: N/A 1.5 m 1.5 m 
Minimum Multi-Use Path 
Width: N/A 3.0 m 3.0 m 

1 Design Year 2040 



  

    
 

 

 
 

 
   

 

 

  

 
  

  
 

 
 
  
  

 

 

  

 
 

 
 

  

  
 
 

   

   

 

  

    
 

 

 
 

 
   

 

  

   
  

 
   

  

 

 

 

   
  

 
 
 

   

   

PRELIMINARY DESIGN CRITERIA  

Page 3 of 5 
Date: November 4, 2020 

BTE PROJECT NO: ROAD NAME: TYPE OF PROJECT: 
20-021 Webster Boulevard North Major Collector Road Extension 

Table 2: Roundabout, High-Speed Approach 

20th Sideroad Approaches 

Design Criteria Existing
Design 

Design Standard Proposed Standard 

Design Vehicle WB 20.5 / Large 
Combine (TBD) 

WB 20.5 / Large 
Combine (TBD) 

Inscribed Diameter: N/A 40 – 48 m Single lane: 45 - 48 m 

Entry Radius: N/A 16 – 35 m 30 m 
Exit Radius: N/A ≥ 30 m 60 m 
Circulatory Lane Width: N/A 6.5 m – Single lane: 6.5 m 
Truck Apron Width: N/A 1.0 – 4.5 m Single lane: 2.5 m 
Minimum Entry/Exit Width: 
(measured to face of curb, 
400 mm beyond the edge of 
asphalt) 

N/A 5.5 m Single lane: 5.5 m 

Length of Splitter Island: N/A 60 – 120 m 100 m 
Reverse Curve Radius: N/A 185 m (DS = 60 km/h) 185 m 
Maximum Entering Speed, 
single-lane roundabout: 

N/A 35 – 42 km/h 40 km/h 

Maximum Entering Speed, 
double-lane roundabout: 

N/A ≤ 50 km/h 50 km/h 

Truck Apron Cross-Slope: N/A 1% 1% 
Circulatory Lane Cross-Slope: N/A 2% 2% 
Entry/Exit Lane Cross-Slope: N/A 2 – 4% 2% 
Other Cross Section 
Elements: 
Multi-Use Path Width: N/A 3.0 m 3.0 m 

PRELIMINARY DESIGN CRITERIA 

Page 4 of 5 
Date: November 4, 2020 

BTE PROJECT NO: 
20-021 

ROAD NAME: TYPE OF PROJECT:  
Webster Boulevard North Major Collector Road Extension  

Table 3: Roundabout, Low-Speed Approach 

Webster Boulevard North Approach 

Design Criteria Existing
Design 

Design Standard Proposed Standard 

Inscribed Diameter: N/A 40 – 48 m Single lane: 45 m 
Entry Radius: N/A 16 – 35 m 20 m 
Exit Radius: N/A ≥ 30 m 40 m 
Circulatory Lane Width: N/A 6.5 m – Single lane: 6.5 m 
Truck Apron Width: N/A 1.0 – 4.5 m Single lane: 2.5 m 
Minimum Entry/Exit Width: 
(measured to face of curb, 
400 mm beyond the edge of 
asphalt) 

N/A 5.5 m 5.5 m 

Length of Splitter Island: N/A ≥ 30 m Single lane: 30 m 
Maximum Entering Speed: N/A 35 – 42 km/h 40 km/h 
Truck Apron Cross-Slope: N/A 1% 1% 
Circulatory Lane Cross-Slope: N/A 2% 2% 
Entry/Exit Lane Cross-Slope: N/A 2 – 4% 2% 
Other Cross Section 
Elements: 
Multi-Use Path Width: N/A 3.0 m 3.0 m 
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Study Design Report 
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1.0 INTRODUCTION 
The Study Design Report is the initial consultation step in the Town of Innisfil’s Environmental 
Assessment (EA) Study, for the planning of the extension of Webster Boulevard from the 
existing terminus to 20th Sideroad. The study will follow the Municipal Class Environmental 
Assessment (2015). For the purposes of this undertaking, the Town of Innisfil is the 
proponent responsible for the planning, design and implementation of future improvements 
as defined in the Municipal Class Environmental Assessment and under the Environmental 
Assessment Act 2020. This Study Design Report is the initial public, agency and stakeholder 
consultation document for the study and presents the following: 

•	 Proposed Problem and Opportunity Statement; 
•	 Planning Alternatives and Preliminary Design Alternatives; 
•	 Initial coarse screening to identify reasonable alternatives to be carried forward for 

further study; 
•	 Public, agency and Indigenous Peoples consultation program; 
•	 Evaluation process (to compare alternatives); and  
•	 Description of study documentation and post-study steps. 

The draft Study Design Report was circulated at the initiation of the study to appropriate 
agencies, and was presented to the Technical Advisory Committee, and to the general public 
by posting the document on the Town’s website for the first Public Open House (POH). The 
circulation of the draft report is intended to solicit early input on the planning process. 
Following the first POH, the Study Design Report is now finalized including revisions based 
on input received, and will be posted on the Town’s website as the Final Study Design 
Report. 

Included in this document is a proposed consultation program for obtaining input from 
potentially interested and affected persons during this study. Consultation is undertaken early 
in the study to identify interested persons, government agencies, and Indigenous Peoples 
community groups, and establish how they can be engaged in the study. 

This study will be completed as a Schedule C project under the Municipal Class EA. The 
study will evaluate all reasonable cross sections and 20th Sideroad intersection alternatives 
considering transportation, natural, social and cultural environments, land use and property, 
and cost. 

At the time of release of the Final Study Design Report, the Province of Ontario has 
implemented a State of Emergency requiring measures to deal with the COVID-19 
pandemic, and therefore the distribution of materials is relying on web-based 
communications with the public. Conventional public events may be conducted during 
subsequent stages of the study. 

1.1 Study Area  

The Study Area, as illustrated in Figure 1, is located in Alcona in the Town of Innisfil.  

Figure 1: Study Area 

1.2 Project Orientation 

For the purposes of this study, the new extension is described as an east-west road. 

1.3 Study Process 

This study will address all four Phases of a Schedule C Municipal Class EA Study to 
determine a final Recommended Plan. Section 5.0 describes the proposed approach for the 
study in detail and Figure 2 describes the Phases to be addressed during this study. 
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2.0 BACKGROUND  
2.1 Study Background 

The 2018 Transportation Mast  er Plan (TMP) Update discusses the Ontario Growth Plan fo  r 
Simcoe County and identifies  the settlement of Alcona as a Primary Settlement Area. Alcona 
is expected to see the highest population growth in the area, with new homes being  
developed south of Alcona in   an area known as “Sleeping Lion”. The TMP for the Town o  f 
Innisfil has included the extension   of Webster Boulevard North as a major collector road in 
the Recommended Transportation Strategy t  o provide for further  development. The TMP 
recommended that the Webster Boulevard North Extension be completed by 2031 (see   ID 
No. 43 in Figure 3). 

Figure 3: Town of Innisfil's Recomm  ended Transportation Improvements by 2031  
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2.2 Background Studies 

2.2.1 Official Plan (Our Place) 

The Town of Innisfil Official Plan (Our Place) is a guiding document to enhance place making, 
community character and social connections in the Town, and guide municipal actions and 
other Town Master Planning processes. The vision of the Town is to strengthen the sense of 
place and belonging. 

The goals of the Town include three key focus areas: Connect, Grow and Sustain. Alcona is 
the Town’s Primary Settlement Area as shown in Figure 4. The Webster Boulevard North 
extension, as shown in Figure 5, is outside the current settlement boundary of the Alcona 
Community and is in an Agricultural Area (Figure 6) and a Highly Vulnerable Aquifer (Figure 
7). 

Town of Innisfil – Webster Boulevard North Extension EA Study 
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Figure 4: Schedule A: Municipal Strategy (Town of Innisfil Official Plan) 
[Modified to illustrate the future extension and existing Webster Boulevard  ] 
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Figure 5: Schedule C: Transportation Network – Roads (Town of Innisfil Official Plan) 
 

Figure 6: Schedule BB: Agricultural Land Base (Town of Innisfil Official Plan) 
[Modified to illustrate the future extension and existing Webster Boulevard  ] 
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Figure 7: Highly Vulnerable Aquifers 
[Modified to illustrate the future extension and existing Webster Boulevard  ] 

2.2.2 Town of Innisfil Transportation Master Plan 

The Town of Innisfil’s population is projected to grow significantly from approximately 36,600 
people to about 71,400 people by 2041. The projected population growth includes significant 
planned developments in the short term including Big Bay Point, Sandy Cove, Alcona, and 
Lefroy. Major employment growth is also expected in the Town, specifically in the Innisfil 
Heights Expansion Area and the 6th Line Hospital Campus. The future Innisfil GO station, 
located east of 20th Sideroad on 6th Line, is also expected to have an impact on growth in 
the Town. 

In addition, the City of Barrie has plans to grow significantly in the Annexed Lands, which are 
projected to grow from greenfield today to approximately 40,800 population and 10,400 
employment by 2031. The Town’s various existing and potential future settlement and 
employment areas and the Barrie Annexed Lands are illustrated in Figure 8. 

The TMP identifies future opportunities to improve the transportation network, including the 
Webster Boulevard North extension and the 20th Sideroad realignment at Innisfil Beach 
Road; see Figure 9 for the recommended revisions to the Town of Innisfil Official Plan. It also 
identifies the lands to the north of the existing Alcona Community (which includes the future 
Webster Boulevard North extension) as a potential settlement expansion area. 
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Figure 8: Town of Innisfil TMP Exhibit B: Future Growth Areas 
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Figure 9: Exhibit D: Recommended Revisions to Official Plan Schedule C (Town of 
Innisfil TM  P) 

[Modified to enlarge  the Webster Boulevard Study Area  ] 
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3.0 NEED AND JUSTIFICATION 
3.1 Problem and Opportunity Statement 

The Problem and Opportunity Statement identified in the Innisfil TMP Study is as follows: 

“The Town of Innisfil is characterized by distinct communities which are spread out and 
not well-connected. The majority of travel in the Town is by car. 

By 2041 the Town’s population and employment numbers are expected to double. 
Without a balanced transportation strategy, Innisfil residents will experience increases in 
traffic congestion which will impact their quality of life. 

Future opportunities to improve the transportation network have been identified in the 
Town, through the recently completed Trails Master Plan, new GO station planned at 6th 
Line and a new demand-responsive transit service.”1 

By capitalizing on the identified needs and opportunities, the Town will achieve its 
transportation vision: 

“Innisfil’s transportation system connects people and communities, fosters healthy living, 
and operates innovatively and efficiently across the Town as an environmentally and 
financially sustainable, resilient system ready for the future.” 

The TMP defined planning alternatives, including the Webster Boulevard North Extension, to 
support the Problem and Opportunity Statement. 

4.0 TRAFFIC 
Traffic forecasts will be made of future travel demand on the new link to the end of the Official 
Plan time horizon. These forecasts will consider the timing of the future 20th Sideroad 
realignment. The proposed extension of Webster Boulevard will improve access to the 
existing area developments while, in the shorter term, also providing relief to the intersection 
of 20th Sideroad and Innisfil Beach Road. The future realignment of 20th Sideroad is 
expected to ultimately relieve the traffic demand on Webster Boulevard by increasing the 
operational capacity of the 20th Sideroad/Innisfil Beach Road intersections. 

5.0 PROPOSED EA STUDY APPROACH 
The planning for the Webster Boulevard North extension will follow the EA process for 
Schedule C projects as described in the Municipal Class EA. The Study Design Report 
presents an initial description of the problem, potential design alternatives and the 
process/steps to complete the study. This approach provides for early input from agencies 
and the public and allows agencies to comment on the process and technical work programs 
at the study initiation. This document will continue to be described as a draft report and will 
be updated as comments are provided by the public, Indigenous communities and agencies. 

1 Town of Innisfil Transportation Master Plan Update 

The Study Design Report will be finalized after POH No. 1 and posted as final on the study’s 
website. The Municipal Class EA Process is illustrated in Figure 2. 

5.1 Purpose of the Study Design Report  

The purpose of this Study Design Report is to: 

•	 Describe the study process that the Town proposes to follow for the study and provide 
for early consultation in the EA process. 

•	 Document, for stakeholder review and comment, the preliminary planning decisions 
that have been made with respect to: 

o	 Transportation needs; 
o	 Preliminary identification and screening of Planning Alternatives; and 
o	 Further work to be undertaken. 

•	 Provide a baseline in moving the study forward following the assessment of 
stakeholder comments. These may include agency, Indigenous community and public 
comments on the study activities and alternatives expected to be evaluated. 

6.0 CONSULTATION PROGRAMS 
Consultation will take place throughout the study and the consultation program will comply 
with the requirements of the Freedom of Information and Protection of Privacy Act 2009, and 
the obligations stipulated in the Accessibility for Ontarians with Disabilities Act (2005). 

The public and agency consultation program for this study will include the following: 

•	 Public Notices; 
•	 Draft and Final Study Design Reports; 
•	 External communications/presentations with stakeholders, including ministries, 

agencies, Indigenous Peoples communities, municipalities and members of the public; 
•	 Two (2) Public Open Houses; and 
•	 Town of Innisfil website to provide information to the public. 

6.1 Public Consultation 

The consultation process will involve all potential stakeholders at all key study milestones. 
This will include, but is not necessarily limited to the public, community associations, private 
property owners, businesses and interest groups. 

6.1.1 Study Website 

The EA Study will use the Town’s website (www.getinvolvedinnisfil.ca) to post information 
and allow the public to monitor the study progress. The following will be posted to the 
website: Notices for the Study Commencement and Completion; POH’s; Draft and Final 
Study Design Report; Environmental Study Report submission; public information updates; 
and how to submit comments. 
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6.1.2 Public Notices 

Notices will be published in the local newspaper InnisfilToday for the study commencement 
and the POH’s.  Each notice will announce the date, time and location, identify key 
information to be presented, request input from interested and affected parties, and invite the 
public to the POH. Finally, a Notice of Study Completion will be published announcing the 
commencement of the 30-day public review period for the Environmental Study Report. 

6.1.3 Public Meetings 

Formal public consultation in the form of two POH’s will be conducted at a local and 
accessible location. Notices of all POH’s will be published in the local newspaper along with 
letters mailed out to agencies, stakeholders, Indigenous Communities and utilities. 

With respect to public involvement, the work program proposes the following key meetings: 

•	 POH No. 1 will present: 
o	 The project goals; 
o	 Problem and Opportunity Statement; 
o	 Draft Study Design Report (containing the Work Plan); 
o	 Assessment of Planning Alternatives; 
o	 Desktop environmental inventories (constraint mapping); and 
o	 Generation and assessment of Preliminary Design Alternatives (including cross 

sections and intersections). 
•	 POH No. 2 will present: 

o	 Detailed environmental inventories for Preliminary Design Alternatives; 
o	 Evaluation of Preliminary Design Alternatives to select the Technically Preferred 

Plan; 
o	 Mitigation Plan; and 
o	 Property Protection Plan. 

At the time of preparing this Study Design Report, the Town is following Provincial 
recommendations for restricting social gatherings in light of the COVID-19 pandemic, 
reflecting the need to keep residents safe by staying home and limiting exposure to 
COVID-19. Plans for community engagement events will be customized as required to 
address these restrictions.  The EA team will work with the Ministry of Environment, 
Conservation and Parks to modify the engagement format to be mindful of the 
prevailing community restrictions, while still meeting the EA Act requirements. 

6.2 Stakeholder Consultation 

6.2.1 Municipal and Agency Consultation  

Municipal consultation will be maintained during the study through a Technical Advisory 
Committee. Meetings will be held at key milestones. Technical Advisory Committee 

participation will include as a minimum, representatives from the Town of Innisfil, Lake 
Simcoe Region Conservation Authority and Simcoe County. 

6.2.2 External Agencies and Regulatory Agencies 

The following agencies will be on a study mailing list, which will be updated and maintained 
throughout the study: 

•	 Ministry of Environment, Conservation and Parks  
•	 Ministry of Heritage, Sport, Tourism and Culture Industries 
•	 Ministry of Natural Resources and Forestry  
•	 Ministry of Agriculture, Food and Rural Affairs 
•	 Ministry of Indigenous Affairs 
•	 Crown-Indigenous Relations and Northern Affairs Canada 
•	 Ministry of Community and Social Services 
•	 Ministry of Municipal Affairs and Housing 
•	 Ministry of Energy, Northern Development and Mines 
•	 Ministry of Infrastructure 
•	 Ministry of Community Safety and Correctional Services 
•	 Department of Fisheries and Oceans 
•	 Ontario Provincial Police 

6.2.3 Indigenous Peoples Consultation 

The Town of Innisfil has a constitutional duty to consult with Indigenous Peoples with 
traditional land use or interests within the Study Area. Clear, effective and timely consultation 
with Indigenous Peoples is essential to ensure the success of the project. This will include: 

•	 Identification of interested/affected Indigenous Peoples early in the decision-making 
process; 

•	 Distribution and notification of relevant project-related information, including the Class 
EA process, environmental inventories, potential alternatives and impacts; 

•	 Early identification of concerns and issues; 
•	 Understanding of potential risk and impacts of the Study on Indigenous Peoples’ 

interests; 
•	 Development of mutually acceptable solutions involving Indigenous Communities; and 
•	 Ensuring regulatory compliance throughout the Class EA process. 

Indigenous Communities will be consulted during the Study and offered, at their request, 
meetings with their communities. 

6.2.4 Issues/Concerns and Approaches for resolving Concerns 

Recognizing that the stakeholders who are expected to participate in this study may have 
differing views, values, opinions and interests, and that consensus is not always possible, the 
Town, as the proponent of the study, will consider various means to identify and address 

Page 15 Page 16 



 
 

 

 

 

   
  

  

 

 

  

 
   
 

 

 

  

   

 

   
  

  
 

 

  

 

 

 
 

 

 

 

 

 
   

  
 

 
 

  

 
 

 

  
 

   
 

Town of Innisfil – Webster Boulevard North Extension EA Study 
Final Study Design Report 
February 2021 

Town of Innisfil – Webster Boulevard North Extension EA Study 
Final Study Design Report 
February 2021 

issues in a fair and balanced way. This will include the identification of issues through early 
consultation and using an evaluation process that compares differing values and 
recommends a balanced solution. 

Issues to be considered by the study include: 

Transportation 

•	 Provision of active modes of transportation 
•	 Minimizing out-of-way travel 
•	 Traffic demands and the diversion of traffic from 20th Sideroad to Webster Boulevard 
•	 Opportunities for traffic calming measures to control travel speeds on Webster  

Boulevard  
•	 Providing improved traffic operation and safety 
•	 Design consistency of cross sections and intersections 

Environmental 

•	 Avoidance of significant natural, social or cultural environmental features in the Study 
Area 

•	 Recognition of Indigenous Peoples’ interests 
•	 Provide mitigation for noise sensitive land uses as required 

Economic 

•	 Accommodating movement of farm machinery and commercial vehicles at  
intersections/ roundabouts  

Planning 

•	 Integrating transportation and land use plans (Alcona  Community Secondary Plan) 
•	 Integration with future land use plans outside the current expansion area 

7.0 ALTERNATIVE PLANNING SOLUTIONS (PLANNING ALTERNATIVES) 
7.1 Description of Alternative Planning Solutions (Planning Alternatives) 

Alternative Planning Solutions represent alternative ways or methods of addressing the 
problem to be solved by the project.  These reflect different strategies and include the “Do 
Nothing” approach (maintaining the status quo).  Following the assessment of Alternative 
Planning Solutions, those alternatives judged to address the Problem Statement will be 
carried forward and will form the Recommended Planning Solution.  The Recommended 
Planning Solution will provide the best overall balance between transportation performance, 
safety, and life cycle costs, and environmental, cultural, socio-economic, and land use 
planning objectives.   

The Town’s TMP identified four planning alternatives other than the “Do Nothing” alternative:  

1. Base Case: incorporates planned road improvements by the Ministry of Transportation 
Ontario and Simcoe County only; 

2. Current Plans: further to Alternative 1, includes constructing the planned Town  
improvements from the 2013 TMP and the Trails Master Plan;  

3. Balanced Approach: further to Alternative 2, invests in new roads and road 
improvement projects, and Travel Demand Management measures including Demand 
Responsive Transit, Bike-share, EcoMobility1 hubs and Zoning By-law revisions; and 

4. Aggressive Approach: further to Alternative 3, invests in fixed-route transit. 

The evaluation of Planning Alternatives selects the alternative(s) that best address the 
Problem and Opportunity Statement. The evaluation of Planning Alternatives, as defined in 
the TMP, recommended carrying forward Alternative 3 (Balanced Approach) and Alternative 
4 (Aggressive Approach), as shown in Figure 10. 

Figure 10: Evaluation of Planning Alternatives 

The Preliminary Recommended Planning Alternatives (Alternatives to the Undertaking) are 
summarized in the TMP and will be presented at the first POH for public and stakeholder 
feedback. 

The TMP proposes road improvements for short-, medium- and long-term improvements and 
includes the Webster Boulevard North extension as a medium-term road improvement project 
(Alternative 3). 
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8.0 PRELIMINARY DESIGN ALTERNATIVES 
This section describes Preliminary Design Alternatives for implementing the recommended 
Planning Alternative to extend Webster Boulevard northerly from the existing terminus to 20th 
Sideroad. The EA will identify the preferred alignment, intersection treatments and cross 
section alternatives for the Webster Boulevard North extension. The alternatives will be 
developed and evaluated, and presented to the public for comments. The alternatives carried 
forward for evaluation may include refinements or sub-alternatives based on the comments 
received and the identified environmental factors and effects. 

Alignment Alternatives 

Although the TMP has identified a general alignment for the road extension, this EA Study 
will investigate three (3) alignment alternatives: 

•	 Alternative 1: TMP alignment (connection to 20th Sideroad) 
•	 Alternative 2: TMP alignment shifted northerly adjacent to heritage property  

(connection to 20th Sideroad)  
•	 Alternative 3: Connection to 9th Line  

Cross Section Alternatives 

The study will consider a 2-lane urban cross section including on-street parking facilities, 
raised cycle tracks or bicycle lanes, and raised median. 

Intersection Alternatives 

The study will consider conventional intersection or roundabout intersection control. 

8.1 Evaluation of Alternatives 

For the evaluation of the Corridor Alternatives, the study will utilize a qualitative evaluation 
methodology. 

Sample Global Factor and Local Sub-factor evaluation criteria include: 

1. Global Evaluation Factors: Traffic and Transportation; Natural Environment; Social and 
Cultural Environment; Land Use and Property; and Cost. 

2. Local Sub-factor Criteria (under each Global Evaluation Factor) may include: 
temporary or permanent property impacts; loss of fish habitat; noise; built heritage 
resource impacts; emergency response; and capital cost. 

9.0 WORK PROGRAM 
The major elements of the work program are described in the following sections. 

Task 1: Project Start-Up and Study Design Report: Upon initiation of the project, a 
meeting was held to: review the study scope, budget and schedule; establish membership, 
meeting dates and the role of the Technical Advisory Committee; and prepare all required 
agreements.  The Notice of Study Commencement will be prepared for the Town to place in 

the local newspaper and on their website. BTE will hand deliver the notice to adjacent 
property owners on Webster Boulevard North and in the vicinity of 20th Sideroad intersection 
and will mail out notices to the study mailing list. 

Task 2: Information Gathering: The collection and organization of the data necessary for 
the analysis, evaluation and design activities will include a review of all study materials 
including: 

•	 Gather available reports, drawings, other data relating to the Alcona North collector 
road network development; 

•	 Review the Official Plan and TMP Update; and 
•	 Review information obtained and consider in proceeding with the study. 

Task 3: Traffic Study: A Traffic Study will be completed with a Complete Streets approach 
considering the needs of pedestrians, cyclists, motorists and Innisfil’s microtransit services. 
The traffic analysis will assess existing and future traffic demand to the end of the Official 
Plan time horizon. The study will provide recommendations for: intersection control, 
pedestrian crossings, spacing of intersections with local streets, and roadway cross section 
requirements (lane requirements, sidewalks and/or multi-use paths, continuation of existing 
bicycle lanes or transition to raised cycle tracks and potential traffic calming measures). The 
traffic assessment will provide input to the transportation evaluation criteria for comparing 
alternatives.  

Task 4: Technical Investigations: 

Property: Property requirements will be identified for the roadway extension. Permission to 
Enter agreements will be obtain prior to field visits. A preliminary acquisition plan will be 
prepared, including consultation records with property owners during the EA Study. 

Utilities: A composite utility plan will be prepared through a secondary source review as well 
as coordination with utility companies to identify existing above- and below-ground utilities in 
the corridor. Relocations will be identified on the Recommended Plan and communicated with 
the impacted utility companies. 

Drainage and Stormwater Management: The drainage and stormwater management plan will 
be developed for the Recommended Plan. Stormwater management measures will be 
assessed and evaluated to meet the design criteria approved by the Town and Lake Simcoe 
Region Conservation Authority. Preliminary design of the recommended drainage and 
stormwater management measures will be included in the Recommended Plan. 

Geotechnical Investigations: Five (5) boreholes will be advanced along the proposed 
extension alignment and will be checked for groundwater and caving prior to backfilling. 
Monitoring wells will be installed in 3 of the boreholes to measure the groundwater level and 
for the hydrogeological study. On completion of the site investigation and laboratory testing 
program, a geotechnical report will be prepared. The report will include a description of the 
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site location and topography, a description of the subsurface boreholes and sampling 
program, a summary of subsurface conditions throughout the site, including groundwater 
level and depth to bedrock if applicable, the results of the in-situ and laboratory testing, a plan 
showing the site and the locations of the boreholes and associated logs. Recommendations 
will be provided for all relevant geotechnical parameters including excavation and 
bedding/backfill, subgrade suitability, re-use of in-situ material for backfill, pavement design, 
etc. 

Hydrogeological Study: Single Well Hydraulic Tests will be completed at three monitoring 
wells as part of the geotechnical investigation. The Single Well Hydraulic Tests are 
completed by monitoring water level response to an instantaneous change in head (water 
level). The hydraulic conductivity of the water bearing soil will be determined. 

A groundwater sample will be collected from one of the monitoring wells and analyzed for 
general water quality parameters. 

The hydrogeological assessment report will include a review of available information 
pertaining to the site, characterization of hydrogeological conditions, groundwater elevations, 
groundwater inflow rates and a water balance assessment. 

The presence of Highly Vulnerable Aquifers and Source Water Protection Policies will be 
addressed.  Accordingly, recommendations for potential Low Impact Development features 
will also be included.  

Survey: The collection of all topographic information will be completed within the proposed 
right-of-way. Topographic features will be collected within the proposed right-of-way for a 
minimum of 120 m on either side of the 20th Sideroad intersection. Boundary concerns will 
not be addressed by the topographic survey. An Ontario Land Surveyor will be required to 
undertake any of the legal survey works. 

Design Criteria: Design Criteria for the road extension will be developed based on 
Transportation Association of Canada (TAC) and Town standards. We will prepare the design 
criteria sheet for review by the Town and Simcoe County road departments. 

Task 5: Environmental Inventories 

Archaeology Assessment: The Stage 1 archaeological assessment will be conducted in 
accordance with the technical standards, as defined in the Standards and Guidelines for 
Consultant Archaeologists, 2011, set out by the Ministry of Heritage, Sport, Tourism and 
Culture Industries, and with the Ontario Heritage Act, R.S.O. 1990, c. 0.18. 

A Stage 1 archaeological assessment analyses the archaeological potential of a property 
based on its recorded historical uses and its potential for nineteenth century and earlier 
occupations of Indigenous and non-Indigenous origin. The objectives of a Stage 1 
background study are: 1) to provide information about the property’s geography, history, 
previous archaeological fieldwork and current land condition; 2) to evaluate in detail the 

property’s archaeological potential which will support recommendations for Stage 2 property 
assessment for all or parts of the property if warranted; and, 3) to recommend appropriate 
strategies for Stage 2 property assessment. 

Cultural Heritage: The purpose of the work for the Cultural Heritage component of the EA 
process is to undertake identification, documentation and evaluation of the heritage 
resources in the Study Area. The Alcona North Heritage Resource Assessment identified one 
property on 20th Sideroad with low heritage potential for the landscape and medium potential 
for the house. Based on the alignment of the extension to the south of the existing tree line 
on the property, it is expected that the completion of the Ministry of Heritage, Sport, Tourism 
and Culture Industries Criteria for Evaluation Potential for Build Heritage Resources and 
Cultural Heritage Landscape Checklist will result in a screening the Study Area. 

Natural Heritage: This assessment will include a desktop review of available information to 
identify natural features in the study area. Sources of information will include the Ministry of 
Natural Resources and Forestry Make-A-Map:  Natural Heritage Areas geographic tool, 
Ministry of Natural Resources and Forestry Land Information Ontario (LIO) geographic layers, 
the Town’s Official Plan, previously completed reports including the Existing Conditions Study 
completed for the Alcona North Secondary Plan, available aerial photography, and 
consultation with applicable agencies (i.e. Ministry of Natural Resources and Forestry, and 
Ministry of Environment, Conservation and Parks).  A site visit will be conducted to document 
existing conditions, including Ecological Land Classification (ELC) of any vegetation 
communities, potential habitat for Species at Risk and other natural features in the study 
area. Constraint mapping and a summary of all information will be produced to assist the 
Project Team and Technical Advisory Committee in the determination of a preferred 
alternative. 

Noise Assessment: The existing noise sensitive land uses will be documented in the 
Environmental Study Report. A noise impact assessment will be undertaken using 
STAMSON software to determine the proposed impacts and mitigation requirements for any 
recommended roadway improvements. A noise impact assessment will be prepared, using 
the Ministry of Transportation Ontario’s Environmental Guide for Noise. 

Social Environment Inventory and Impact Assessment: The existing land uses will be 
documented in the Existing Conditions Report and considered in the evaluation of 
alternatives. 

Economic Environment Inventory and Impact Assessment: No economic environment 
inventory and impact assessment is recommended to be completed as part of this study 
based on the Official Plan and zoning indicating future residential land use adjacent to the 
Study Area. 

Task 6: Community Café/POH No. 1: The first public event will be held as a joint Community 
Café/ POH. The Community Café uses the methodology of a World Café event. The joint 
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10.0 DRAFT STUDY SCHEDULE 
A draft schedule for this Study is shown below in Table 1. The POH meetings will be 
scheduled to avoid the Christmas and summer vacation periods. 

Table 1: Draft Study Schedule 

Community Café/POH No. 1 event will present the draft Study Design Report, summarize the 
TMP Update recommendations and present the preliminary alternatives to the public. The 
Community Café is planned to occur as a web-based event with pre-registration of 
participants. 

Task 7: Confirmation of Preferred Planning Alternative(s): The consideration of all reasonable 
alternatives is a guiding principle for EA studies. Planning alternatives and a preliminary 
analysis and evaluation are shown in Section 7.0. 

Task 8: Development, Analysis and Evaluation of Design Alternatives: A long list of active 
transportation, cross section, alignment and intersection design alternatives will be generated 
through discussions with the Town, Technical Advisory Committee members, agencies and 
the public. The alternatives will be evaluated using a qualitative methodology to determine 
the Technically Preferred Alternative(s) and will consider evaluation criteria including, but not 
limited to: transportation (safety, traffic operations, active transportation); environmental 
(natural, socio-economic, cultural); land use and property; and cost. 

Task 9: POH No. 2: POH No. 2 will present the Technically Preferred Plan and 
recommendations for the extension including mitigation measures. 

Task 10: Environmental Study Report: The preparation of the draft and final report will follow 
the format and content for an Environmental Study Report for a Schedule C Municipal Class 
EA to be submitted to Ministry of Environment, Conservation and Parks in accordance with 
the Municipal Class Environmental Assessment document requirements. The Environmental 
Study Report will document the study methodology, findings, public involvement and 
recommendations.  A draft version will be submitted to the Town and to external review 
agencies who request a draft prior to the preparation of the final document. A presentation 
will be made to Town Council and a notice will be prepared for the Town to place in the local 
newspaper, Town website, and distributed to the study mailing list either by email or by 
Canada Post.  

Task Date 

Project Initiation Meeting September 2020 

Information Gathering Fall 2020 

Draft Study Design October/November 2020 

Study Commencement Notice/  Notice of Community Café/ 
POH No. 1 

November 2020 

Traffic Impact Study Fall 2020 

Environmental Inventories Fall 2020 

Community Café/POH No. 1 Fall 2020/Winter 2021 

Technical Investigations Winter 2021 

Development, Analysis and Evaluation of Design Winter 2021 

POH No. 2 Spring 2021 

Preparation of Environmental Study Report Summer 2021 

Town Review of Environmental Study Report Summer 2021 

30-day Public Review Period Fall 2021 
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GLOSSARY OF TERMS  

 AADT Annual Average Daily Traffic – the average 24-hour, 
 two-way traffic per day for the period from January 1st 

 to December 31st. 

 • Alignment   The vertical and horizontal position of a road. 

 •	 Alternative  Well-defined and distinct course of action that fulfils a 
given set of requirements.  The EA Act distinguishes 
between alternatives to the undertaking and 

 alternative methods of carrying out the undertaking. 

 • Alternative Project  Alternative Planning Solutions, see above. 

 •  Bump-Up  The act of requesting that an environmental 
assessment initiated as a class EA be required to 

 follow the individual EA process.  The change is a 
 result of a decision by the proponent or by the Minister 

 of Environment to require that an individual 
environmental assessment be conducted.  

 • Canadian Environmental 
  Assessment Act (CEAA) 

 The CEAA applies to projects for which the federal 
 government holds decision-making authority.  It is 

legislation that identifies the responsibilities and 
 procedures for the environmental assessment. 

 • Class Environmental 
 Assessment Document 

An individual environmental report documenting a 
 planning process which is formally submitted under 

 the EA Act. Once the Class EA document is 
approved, projects covered by the class can be 
implemented without having to seek further approvals 

 under the EA Act provided the Class EA process is 
 followed. 

 • Class Environmental 
 Assessment Process 

A planning process established for a group of projects 
 in order to ensure compliance with the Environmental 

Assessment (EA) Act.  The EA Act, in Section 13 
 makes provision for the establishment of Class 

 Environmental Assessments. 

 •  Corridor A band of variable width between two locations.  In 
transportation studies a corridor is a defined area 

 
 

 

 

 

where a new or improved transportation facility might 
 be located. 

 •	  Criterion   Explicit feature or consideration used for comparison 
 of alternatives. 

 • Cumulative Effects 
Assessment 

Cumulative Effects Assessment assesses the 
 interaction and combination of the residual 

environmental effects of the project during its 
construction and operational phases on measures to 

 prevent or lessen the predicted impacts with the same 
environmental effects from other past, present, and 

 reasonably foreseeable future projects and activities. 

 •  Detail Design  The final stage in the design process in which the 
 engineering and environmental components of 

preliminary design are refined and details concerning, 
for example, property, drainage, utility relocations and 
quantity estimate requirements are prepared, and 

 contract documents and drawings are produced. 

 •	  DFO Department of Fisheries and Oceans.  

 •	  EA  Environmental Assessment 

 •	 EA Act  Ontario Environmental Assessment Act, RSO 1990 c.
  E.18 (as amended July 21, 2020). 

 •	 Environment  •	 

 •	 

 •	 

 •	 

 •	 

 •	 

  Air, land or water, 

 Plant and animal life, including human life,  

 The social, economic and cultural conditions that 
 influence the life of humans or a community, 

 Any building structure, machine or other device or 
 thing made by humans, 

Any solid, liquid, gas, odour, heat, sound, vibration 
 or radiation resulting directly or indirectly from 

human activities, or 

Any part or combination of the foregoing and the 
interrelationships between any two or more of 

 them, in or of Ontario. 
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 •  Mitigation Taking actions that either remove or alleviate to some 
degree the negative impacts associated with the 
implementation of alternatives.  

 •  MNRF   Ministry of Natural Resources and Forestry. 

 • MTO  Ministry of Transportation Ontario. 

 •  NSA  Noise Sensitive Areas 

 • OP Official Plan  

 • Planning Alternatives  Planning alternatives are “alternative planning 
solutions” under the EA Act.    Identification of 

 significantly different transportation engineering 
opportunities while protecting significant 

 environmental features as much as possible.  

 • Preliminary Design 
 Alternatives 

Preliminary Design Alternatives  are “alternative 
methods “ of carrying out the selected planning 
solution while maximizing social and transportation 

 benefits while protecting significant environmental 
 features as much as possible. 

 • Project  A specific undertaking planned and implemented in 
accordance with the Class EA including all those 

 activities necessary to solve a specific problem. 

 •  Proponent A person or agency that carries or proposes to carry 
 out an undertaking, or is the owner or person having 

charge, management, or control of an undertaking. 

 •  Public Includes the general public, interest groups, 
  associates, community groups, and individuals, 

 including property owners. 

 • POH  Public Open House. 

 • Realignment Replacement or upgrading of an existing roadway on 
  a new or revised alignment. 

 •  Recommended Plan  That part of the planning and design process, during 
which various alternative  solutions are examined and 

 evaluated including consideration of environmental 

 
 

 

 

 •  Environmental Effect A change in the existing conditions of the environment 
   which may have either beneficial (positive) or 

detrimental (negative) effects.  

 • ESR Environmental Study Report. The final documentation 
 for a Schedule C project, defining the project, 

consultation process, preferred solution and mitigation 
 measures. 

 • Evaluation  The outcome of a process that appraises the 
 advantages and disadvantages of alternatives. 

 • Evaluation Process  The process involving the identification of criteria, 
rating of predicted impacts, assignment of weights to 

 criteria, and aggregation of weights, rates and criteria 
to produce an ordering of alternatives.  

 • External Agencies   Include Federal departments and agencies, Provincial 
ministries and agencies, conservation authorities, 
municipalities, Crown corporations or other agencies 

 other than MTO. 

 •  Factor A category of sub-factors. 

 •  General Arrangement Structural plan of the bridge and proposed works 
including elevations and cross sectional views of the 

 bridge. 

 • Individual Environmental  An environmental Assessment requiring the 
Assessment submission of a document for approval by the 

Minister, pursuant to the EA Act and which is neither 
 exempt from the EA Act nor covered by a Class EA 

 approval. 

 •  MECP  Ministry of the Environment, Conservation and Parks. 

 •  MHSTCI Ministry of Heritage, Sport, Tourism and Culture 
 Industries. 

 •  Mitigating Measure   A measure that is incorporated into a project to 
  reduce, eliminate or ameliorate detrimental 

 environmental effects. 
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effects and mitigation; the recommended design 
solution is then developed in sufficient detail to ensure 
that the horizontal and vertical controls are physically 
compatible with the proposed site, that the 

 requirements of lands and rights-of-way are 
 satisfactorily identified, and that the basic design 

 criteria or features to be contained in the design, have 
been fully recognized and documented in sufficient 

  graphic detail to ensure their feasibility. 

 •  SAR   Species At Risk 

 •  Screening Process of eliminating alternatives from further 
 consideration, which do not meet minimum conditions 

 or categorical requirements.  

 •  SDR   Study Design Report. 

 •  Sub-factor A single criterion used for the evaluation.  Each sub-
  factor is grouped under one of the global factors. 

 • TAC     Technical Advisory Committee. The TAC will include 
 the approving agencies and Consultant. It will act as 

the decision-making body for the study 
 recommendations. 

 •  TIS   Traffic Impact Study 

 •  TMP    Transportation Master Plan 

 •  TPA  Technically Preferred Alternative  

 •  TPP   Technically Preferred Plan 

 •  Traceability Characteristics of an evaluation process which 
enables its development and implementation to be 

 followed with ease. 
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Record of Consultation – Commencement/POH 1, POH 2, and Completion 
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1.0 INTRODUCTION 

The Town of Innisfil has initiated an Environmental Assessment (EA) Study for the extension of Webster 
Boulevard North to 20th Sideroad. The Study is evaluating alternatives for alignment, cross sections, 
intersections and active transportation to develop a preferred plan to address the needs of the Study 
Area and reflect the Transportation Master Plan (TMP). 

The Study Area is located in the Town of Innisfil, as illustrated in Figure 1. 

Figure 1: Study Area 

This report summarizes the Community Café event and online Public Open House (POH) No. 1.  
 

2.0 BACKGROUND 
At the time of the Community Open House event/POH No. 1, the Province of Ontario has implemented 
measures to deal with the COVID-19 pandemic, including restrictions on public gatherings. The event 
was therefore held online, and the distribution of materials is relying on web-based communications 
with the public. Conventional public events may be conducted during subsequent stages of the study. 

The first public meeting was held as an online Community Café event/POH No. 1 as follows: 
 Community Café Event Date: Thursday, December 10, 2020 
 Time:     6:00 pm – 7:00 pm 

Location: Zoom Meeting (Online)  

POH No. 1 was hosted on the Town of Innisfil’s website and material was posted online from Thursday, 
December 10, 2020 to Thursday, January 7, 2021. People were encouraged to submit comments by 
email or by phone during this timeframe. 

Six (6) people registered for the Community Café and three (3) people attended the virtual meeting. 
Each person was encouraged to voice any issues or concerns. 

2.1 Community Café Process 

Exhibits were posted on the Town’s website in advance of the Community Café event. The Community 
Café/POH No. 1 exhibits are in Appendix A. Consultant and Town staff attended the online event and a 
short presentation was given to present the materials posted online. 

The Community Café process follows the principles of the “World Café” philosophy; namely, that 
people want to talk together about issues that matter, and that that as we talk together, we are able to 
collectively achieve greater wisdom. People have the capacity to work together and can collectively be 
creative and insightful when actively engaged in meaningful conversations. The Community Café is a 
simple yet effective conversational method for fostering dialogue, accessing collective intelligence and 
creating innovative possibilities for action. The six Café principles are: 

1. Set the context; 
2. Explore questions that matter; 
3. Encourage everyone’s contributions; 
4. Connect diverse perspectives; 
5. Listen together for insights; and 
6. Share collective discoveries. 

The Community Café was an informal event that facilitated conversation by providing participants with 
a comfortable and welcoming environment. 

The event was organized to create a network of dialogue about issues that matter to the community. 
Each conversation was chosen to reflect the most important parameters of the project, and to 
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determine the desired goals of the participants. Four topics were provided as discussion points to 
reflect the actual concerns of the community. A group discussion between participants allowed key 
ideas and perspectives to be exchanged, which provided new insights to the project. 

The Café facilitator led the online discussion to provide a neutral voice and encourage all participants 
to contribute to the conversation and to remain focused on the topic being discussed. 

The Community Café event began with an introductory presentation, which is provided in Appendix B. 
Following the project introduction, the process and objectives of the Community Café event were 
explained. The participants were encouraged to stay in the virtual meeting to begin discussion on the 
applicable topic. The four topics that were chosen to be discussed during the event included the 
following: 

1. Safety – Pedestrians/Cyclists 
2. Traffic Operations 
3. Intersection Design 
4. Environmental 

3.0 PUBLIC AND AGENCY CONSULTATION 
One of the key aspects of the project is to provide the public, interested parties, affected agencies and 
stakeholders with the opportunity for input.  In order to ensure this objective is met, a public and 
agency notification program was undertaken.  The program includes a number of communication 
mechanisms, discussed in the following sections. A draft Study Design Report is available on the Town’s 
website and was available at the event for public review. 

3.1 Newspaper Notice  
Notice of the joint Community Café/POH No. 1 was advertised in the local newspaper (Innisfil Journal) 
on Thursday, November 26, 2020 and Thursday, December 10, 2020. Letters were sent out to the 
mailing list to agencies, stakeholders and utilities. Notices were also sent out by mail to local residents 
within the Study Area. Copies of the newspaper notices are in Appendix C. 

3.2 Agency and Stakeholder Contacts 

The combined Notice of Study Commencement and Community Café was issued in advance of the event 
to agencies, stakeholders and interest groups including: 

•	 Alcona Beach Club Inc. • Innisfil Heritage Committee 
•	 Association Franco-Ontarienne Des • Lake Simcoe Region Conservation 

Conseils Scolaires Catholiques Authority 
•	 Barrie Cycling Club • Metrolinx/GO Transit 
•	 BonSecour Track and Trail Snowmobile • Ministry of Environment, Barrie District 

Club Office 
•	 City of Barrie • Ministry of Environment, Conservation 
•	 City of Barrie Fire and Emergency and Parks 

Services • Ministry of Municipal Affairs and 
•	 Conseil Scolaire Viamonde Housing 
•	 Cookstown and District Chamber of • Ministry of Natural Resources and 

Commerce Forestry, Midhurst District Office 
•	 County of Simcoe • Ministry of Tourism Culture and Sport 
•	 County of Simcoe Paramedic Services • Ministry of Transportation 
•	 Degrassi Cove Association • Ontario Federation of Agriculture 
•	 Environment Canada • Ontario Ministry of Agriculture, food 
•	 Georgian College and Rural Affairs 
•	 Greater Innisfil Chamber of Commerce • Ontario Provincial Police, Operational 
•	 Infrastructure Ontario Policy and Strategic Planning Bureau 

•	 Innisfil District Association • Royal Victoria Regional Health Centre 

•	 Innisfil Fire Rescue Services • Simcoe County District School Board 

Page 3 Page 4 



 
  

 

 

 

 
 

  
 

 
 

 

 
   
  
   
 
 
 
 
 

  

  

  
 
 
  
  
  
  
  

  
 

 
 

 
  

  
  
  
 
  

 

 
 

 
  

  

 

 

 
   

 
 

  

  
 

 

 

  

  

 

 
 

 

 
 

Town of Innisfil 
Webster Boulevard North Extension Environmental Assessment 
Community Café/POH No. 1 Summary Report 

Town of Innisfil 
Webster Boulevard North Extension Environmental Assessment 
Community Café/POH No. 1 Summary Report 

•	 Simcoe County Historical Association 
•	 Simcoe County Police Services - North 


Division, Operational Policy and 

Strategic Planning Bureau
 

•	 Simcoe County Student Transportation 

Consortium
 

•	 Simcoe Muskoka Catholic District School 

Board 


•	 Simcoe Muskoka District Health Unit  

3.3 Indigenous Peoples 

The following Indigenous Peoples groups were contacted: 

•	 Aamjiwnaang First Nation 
•	 Alderville First Nation 
•	 Beausoleil First Nation  
•	 Chippewas of Georgina Island 
•	 Chippewas of Rama First Nation 
•	 Curve Lake First Nation 
•	 Georgian Bay Métis Council 
•	 Haudenosaunee Confederacy Chiefs
 

Council 

•	 Hiawatha First Nation 
•	 Huron-Wendat Nation  

•	 Transport Canada 
•	 Bell Canada 
•	 Barrie Collingwood Railway 
•	 Enbridge Gas 
•	 Hydro One Network Inc.  
•	 InnPower 
•	 InnServices Inc. 
•	 Rogers Communications 
•	 Pratt Development 

4.0 COMMENTS 

A total of five (5) comment sheets were received during the comment period. Copies of the 
comments, excluding personal information, are provided in Appendix D. The results of the 
comments and discussions are summarized in the following sections. 

4.1 Summary of Written Comments 

The results of the written comments received during the subsequent comment period are 
summarized below in Table 1. 

•	 Metis Nation of Ontario  
•	 Mississaugas of Scugog Island First 

Nation 
•	 Mississaugas of the New Credit First 

Nations  
•	 Moon River Metis Council 
•	 Moose Deer Point First Nation 
•	 Six Nations of the Grand River 
•	 Wahta Mohawks (Mohawks of Gibson) 
•	 Wasauksing First Nation 

Table 1: Summary of Written POH No. 1 Comments 

Comment Number of 
Respondents 

Concern for aesthetics/views from residential properties 1 

Support for future commercial development 2 

Request for municipal service hook-up to residential properties 1 

Traffic volumes on 20th Sideroad are high which makes it difficult 
to get in/out of existing driveways 

1 

Propose a connection from Webster Boulevard North to 9th Line 2 

Support for Alignment 2 to accommodate future development 
and protect environment 

1 

An offer to meet separately from the event with the communities was extended; however, no 
community expressed an interest at this time. 
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5.0 COMMUNITY CAFÉ TOPIC DISCUSSIONS 

Topics of conversation were provided for discussion. Each topic had several associated
 
questions; however, the conversation often diverged from the given questions. This allowed for 

the conversation to flow freely and created an encouraging environment for everyone at the
 
event to contribute ideas and perspectives. It also provided the participants an opportunity to 

direct the conversation to questions that are relevant to their actual concerns.
 

The following pages summarize the ideas and comments expressed during the event. All of the
 
comments are listed based on the discussion topics of the tables.
 

The discussion presented in this report represents the opinions of the public and stakeholders. 

These discussions will be used as input by the Technical Advisory Committee for subsequent 

steps in developing the alternatives.
 

Readers of this report are cautioned that the recorded ideas and discussions are
 
unsubstantiated and may or may not be feasible and require development. They do, however, 

represent the best effort to identify the issues and alternatives for the project that are
 
consistent with the values of the public/ stakeholders in attendance.
 

5.1 Safety – Pedestrians/Cyclists 

Key Questions: 

 1.	 What are the main  safety concerns on Webster Boulevard? At the intersections?  
 2.	 Is the sidewalk width appropriate? 
 3.	 How should cycling be accommodated in the corridor?  

Comments: 

•
•
•
•
•
•
•
•
•

 	 Riding bikes on Webst  er Boulevard is dangerous  ; 
 	 There should be a separate path to ride bikes  ; 
 	 Bike lanes are not preferred, and people are not using the existing bike lanes  ; 
 	 Bike lanes are less safe for children in comparison to on off street path  ; 
 	 Cars travel fast and are loud on Webster Boulevard  ; 
 	 Additional traffic on Webster Boulevard may cause more issues  ; 
 	 Sidewa  lk widths may be appropriate  ; 
 	 Preference for sidewalk on one side and multi-use path on the other; and 
 	 Concern for safety of kids playing on the street. 

 

5.2 Traffic Operations 

Key Questions: 

1.	 With future neighbourhood commercial land uses designated for lands bordering the 
street nearing 20th Sideroad, is parking appropriate on the extension? 

2.	 Are driving speeds on Webster Boulevard appropriate?  
3.	 Are there concerns for cut-through traffic from 20th Sideroad to avoid the Innisfil Beach 

Road intersections? 
4.	 Are there any concerns with pedestrian or vehicular connections northerly to the Alcona 

North lands (beyond the current Alcona Settlement Area boundary)? 

Comments: 

•	 Parking on the street is not preferred if parking can be accommodated in lots for 

commercial lands;
 

•	 Some street parking will be needed where residential houses are planned; 
•	 No parking on new extension near new 20th Sideroad intersection; 
•	 Speeds on Webster Boulevard North are too high and lower speeds are desirable; 
•	 Concern for cut through traffic on the new extension; 
•	 People were trying to use Webster Boulevard during construction on Innisfil Beach Road 

but were caught at the dead-end; 
•	 Preference to minimize short cutting; 
•	 Preference for a park/active transportation link between the Webster Boulevard North 

extension and future Leslie Street extension; 
•	 Support for future link from the existing paths in woodlot to the Leslie Street extension; 

and 
•	 Pedestrian crossing at the future link between Webster Boulevard North and the Leslie 

Street extension. 

5.3 Intersection Design 

Key Questions: 

1.	 Are there concerns for implementing traffic signals at the new intersection with 20th 
Sideroad? 

2.	 Are there concerns for implementing a roundabout at the new intersection with 20th 
Sideroad? 

Comments: 

•	 Roundabouts provide a free-flowing movement and share “green time” between all legs 
•	 Property is available for a roundabout. 

5.4 Environmental 

Key Questions: 

1.	 What environmental concerns are there from the community for the natural areas being 
crossed by the project? 
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Comments:  

• 	 Prefer Alternative 1 (alignment to the south)   to maintain the tree line  ; 
• 	 Concern for fencing along existing properties  ; 
• 	 Need to consider the residential wells; and 
• 	 Consider the lot between the residential properties and road/development 

opportuni  ties. 
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6.0 SUMMARY OF COMMENTS 

The following provides a summary of the comments and creative ideas provided at the 
Community Café /POH No. 1 event: 

1.	 Concern for existing travel speeds on Webster Boulevard which will only increase with 
the new planned extension to 20th Sideroad. 

2.	 Concern for safety of cyclists and pedestrians with a preference for a multi-use path on 
at least one side. 

3.	 Support for roundabout and traffic calming on Webster Boulevard. 
4.	 Support for the future connection and new commercial development. 
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Community Café Presentation
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Notice of Study Commencement and Public Open House No. 1/Community Café
 
Town of Innisfil
 

Webster Boulevard North Extension Environmental Assessment
 

INTRODUCTION 
The Town of Innisfil has retained BT Engineering Inc. to undertake an Environmental Assessment (EA) Study for the extension of 
Webster Boulevard from the existing terminus to 20th Sideroad. The Study will evaluate alternatives for alignment, cross sections, 
intersections and active transportation to develop a preferred plan to address the needs of the Study Area and reflect the Transportation 
Master Plan (TMP). 
STUDY PROCESS 
The Webster Boulevard North Extension EA Study is being conducted as a Schedule 
C EA Study under the Municipal Class Environmental Assessment (MCEA) (2015). The 
Transportation Master Plan (TMP) has previously completed Phases 1 and 2 of the Class 
EA and this Study will review the previously completed phases and complete Phases 3 
and 4. The Study will consider all reasonable alternatives with acceptable effects on the 
natural, social and cultural environments, and proactively involve the public, stakeholders 
and Indigenous Peoples communities. 
PUBLIC CONSULTATION 
A draft Study Design Report is available on the Town’s website at:
 
https://www.getinvolvedinnisfil.ca/websterblvd
 
The draft Study Design Report describes the study background, approach, process,
 
alternatives and consultation program.
 

An online Public Open House (POH) No. 1/Community Café event will be held to help define the study scope and issues. To register for
 
the Community Café, please contact Steve Taylor or Suzanna Nilsson. The online POH/Community Café will be held as follows:
 

Online Public Open House No. 1 Online Community Café Event Date: exhibits will be posted online from Date: December 10, 2020 December 10, 2020 to January 7, 2021 Time: 6:00 pm to 8:00 pm (one night only) Location: Online Location: Register by email to be sent the Zoom Link (https://www.getinvolvedinnisfil.ca/websterblvd) 

We request that POH No. 1 comments be sent to Steve Taylor or Suzanna Nilsson by January 7, 2021. However, there is an opportunity 
at any time during the Class EA process for interested persons to provide comments. Early identification of individual and group 
concerns greatly aids in addressing these concerns. All information will be collected in accordance with the Freedom of Information 
and Protection of Privacy Act (2009). With the exception of personal information, all comments will become part of the public record. 
Persons will be advised of future communication opportunities by electronic notice in addition to newspaper public notices. 
For more information, to register for the Community Café, or if you wish to be removed from or placed on the study’s mailing list, 
contact either: 

Steve Taylor, P.Eng. Suzanna Nilsson, P.Eng. 
EA Project Manager Project Manager 
BT Engineering Inc. Town of Innisfil 
9040 Leslie Street, Unit #218, Richmond Hill, ON L4B 3M4 2101 Innisfil Beach Road, Innisfil, Ontario L9S 1A1 
Tel: 905-709-4554 Tel: 705-436-3740 ext. 3260 
Email: steve.taylor@bteng.ca Email: snilsson@innisfil.ca 

This notice issued on November 23, 2020. 
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Notice of Study Commencement and Public Open House No. 1/Community Café
 
Town of Innisfil
 

Webster Boulevard North Extension Environmental Assessment
 

INTRODUCTION 
The Town of Innisfil has retained BT Engineering Inc. to undertake an Environmental Assessment (EA) Study for the extension of 
Webster Boulevard from the existing terminus to 20th Sideroad. The Study will evaluate alternatives for alignment, cross sections, 
intersections and active transportation to develop a preferred plan to address the needs of the Study Area and reflect the Transportation 
Master Plan (TMP). 
STUDY PROCESS 
The Webster Boulevard North Extension EA Study is being conducted as a Schedule 
C EA Study under the Municipal Class Environmental Assessment (MCEA) (2015). The 
Transportation Master Plan (TMP) has previously completed Phases 1 and 2 of the Class 
EA and this Study will review the previously completed phases and complete Phases 3 
and 4. The Study will consider all reasonable alternatives with acceptable effects on the 
natural, social and cultural environments, and proactively involve the public, stakeholders 
and Indigenous Peoples communities. 
PUBLIC CONSULTATION 
A draft Study Design Report is available on the Town’s website at:
 
https://www.getinvolvedinnisfil.ca/websterblvd
 
The draft Study Design Report describes the study background, approach, process,
 
alternatives and consultation program.
 

An online Public Open House (POH) No. 1/Community Café event will be held to help define the study scope and issues. To register for
 
the Community Café, please contact Steve Taylor or Suzanna Nilsson. The online POH/Community Café will be held as follows:
 

Online Public Open House No. 1 Online Community Café Event Date: exhibits will be posted online from Date: December 10, 2020 December 10, 2020 to January 7, 2021 Time: 6:00 pm to 8:00 pm (one night only) Location: Online Location: Register by email to be sent the Zoom Link (https://www.getinvolvedinnisfil.ca/websterblvd) 

We request that POH No. 1 comments be sent to Steve Taylor or Suzanna Nilsson by January 7, 2021. However, there is an opportunity 
at any time during the Class EA process for interested persons to provide comments. Early identification of individual and group 
concerns greatly aids in addressing these concerns. All information will be collected in accordance with the Freedom of Information 
and Protection of Privacy Act (2009). With the exception of personal information, all comments will become part of the public record. 
Persons will be advised of future communication opportunities by electronic notice in addition to newspaper public notices. 
For more information, to register for the Community Café, or if you wish to be removed from or placed on the study’s mailing list, 
contact either: 

Steve Taylor, P.Eng. 
EA Project Manager 
BT Engineering Inc. 
9040 Leslie Street, Unit #218, Richmond Hill, ON L4B 3M4 
Tel: 905-709-4554 
Email: steve.taylor@bteng.ca 

Suzanna Nilsson, P.Eng. 
Project Manager 
Town of Innisfil 
2101 Innisfil Beach Road, Innisfil, Ontario L9S 1A1 
Tel: 705-436-3740 ext. 3260 
Email: snilsson@innisfil.ca 

This notice issued on November 23, 2020. 

https://www.getinvolvedinnisfil.ca/websterblvd
https://www.getinvolvedinnisfil.ca/websterblvd
http:simcoe.com
http:simcoe.com
https://www.getinvolvedinnisfil.ca/websterblvd
https://www.getinvolvedinnisfil.ca/websterblvd
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Town of Innisfil 
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1.0 INTRODUCTION 

The Town of Innisfil is conducting an Environmental Assessment (EA) Study for the extension of Webster 
Boulevard North to 20th Sideroad. The Study has evaluated alternatives for alignment, cross sections, 
intersections and active transportation to develop a preferred plan to address the needs of the Study 
Area and reflect the Transportation Master Plan (TMP). 

The Study Area is located in the Town of Innisfil, as illustrated in Figure 1. 

2.0 BACKGROUND 
At the time of POH No. 2, the Province of Ontario has implemented measures to deal with the COVID
19 pandemic, including restrictions on public gatherings. The event was therefore held online, and the 
distribution of materials is relying on web-based communications with the public. 

POH No. 2 was hosted on the Town of Innisfil’s website and material was posted online from Friday, 
March 26, 2021 to Friday, April 9, 2021. People were encouraged to submit comments by email or by 
phone during this timeframe. A copy of the POH exhibits is provided in Appendix A. 

Figure 1: Study Area 

This report summarizes the online Public Open House (POH) No. 2. 



 
 

 

 

 

  
 

 
 

    

 
    

 
   

  

 
 

 

  
 

 
 

 
 
 

  
  

 
  
 
  
 
 
   
 
  
  

  
 

 
 
  

 
 

 
 

 
 

  
  
  
  

 
 

 
  
  

 
 

  

 

 

 •	 Simcoe County Historical Association  •	 Transport Canada 
 •	 Simcoe County Police Services - North 
  •	  Bell Canada  

Division, Operational Policy and 
  •	 Barrie Collingwood Railway 
 Strategic Planning Bureau
   •	  Enbridge Gas  

 •	 Simcoe County Student Transportation 

 Consortium
 

 •	 

 •	 

Hydro One Network Inc.  
InnPower 

 •	 Simcoe Muskoka Catholic District School 
  •	 InnServices Inc. 

 •	 

Board 

Simcoe Muskoka District Health Unit  

 •	 

 •	 

Rogers Communications 
Pratt Development 

 

  

  

 •	 Aamjiwnaang First Nation   •	  Metis Nation of Ontario  
 •	 Alderville First Nation  •	 Mississaugas of Scugog Island First 
 •	 Beausoleil First Nation   Nation 
 •	 Chippewas of Georgina Island   •	  Mississaugas of the New Credit First 
 •	 Chippewas of Rama First Nation  Nations  
 •	  Curve Lake First Nation  •	 Moon River Metis Council  
 •	 Georgian Bay Métis Council   •	 Moose Deer Point First Nation  
 •	  Haudenosaunee Confederacy Chiefs
  •	 Six Nations of the Grand River  

Council 
  •	 Wahta Mohawks (Mohawks of Gibson) 
 •	 Hiawatha First Nation   •	  Wasauksing First Nation 
 •	 Huron-Wendat Nation  

 

 
 

Town of Innisfil 
Webster Boulevard North Extension Environmental Assessment 
POH No. 2 Summary Report 

Town of Innisfil 
Webster Boulevard North Extension Environmental Assessment 
POH No. 2 Summary Report 

3.0 PUBLIC AND AGENCY CONSULTATION 
One of the key aspects of the project is to provide the public, interested parties, affected agencies and 
stakeholders with the opportunity for input.  In order to ensure this objective is met, a public and 
agency notification program was undertaken.  The program includes a number of communication 
mechanisms, discussed in the following sections. The Study Design Report was finalized following POH 
No. 2, which is available on the Town’s website and was available at the event for public review. 

3.1 Newspaper Notice  
Notice of the POH No. 2 was advertised in the local newspaper (Innisfil Journal) on Thursday, March 4, 
2021 and Thursday, March 18, 2021. Letters were sent out to the mailing list to agencies, stakeholders 
and utilities. Notices were also sent out by mail to local residents within the Study Area.  Copies of the 
newspaper notices are in Appendix B. 

3.2 Agency and Stakeholder Contacts 

The Notice of POH No. 2 was issued in advance of the event to agencies, stakeholders and interest 
groups including: 

• Alcona Beach Club Inc. • Innisfil Heritage Committee 
• Association Franco-Ontarienne Des • Lake Simcoe Region Conservation 

Conseils Scolaires Catholiques Authority 
• Barrie Cycling Club • Metrolinx/GO Transit 
• BonSecour Track and Trail Snowmobile • Ministry of Environment, Barrie District 

Club Office 
• City of Barrie • Ministry of Environment, Conservation 
• City of Barrie Fire and Emergency and Parks 

Services • Ministry of Municipal Affairs and 
• Conseil Scolaire Viamonde Housing 
• Cookstown and District Chamber of • Ministry of Natural Resources and 

Commerce Forestry, Midhurst District Office 
• County of Simcoe • Ministry of Tourism Culture and Sport 
• County of Simcoe Paramedic Services • Ministry of Transportation 
• Degrassi Cove Association • Ontario Federation of Agriculture 
• Environment Canada • Ontario Ministry of Agriculture, food 
• Georgian College and Rural Affairs 
• Greater Innisfil Chamber of Commerce • Ontario Provincial Police, Operational 
• Infrastructure Ontario Policy and Strategic Planning Bureau 

• Innisfil District Association • Royal Victoria Regional Health Centre 

• Innisfil Fire Rescue Services • Simcoe County District School Board 

3.3 Indigenous Peoples 

The following Indigenous Peoples groups were contacted: 

An offer to meet separately from the event with the communities was extended; however, no 
community expressed an interest at this time. 
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4.0 COMMENTS 

A total of three (3) comment sheets were received during the comment period. Copies of the 
comments, excluding personal information, are provided in Appendix C. The results of the 
comments and discussions are summarized in the following sections. 

4.1 Summary of Written Comments 

The results of the written comments received during the subsequent comment period are 
summarized below in Table 1. 

Table 1: Summary of Written POH No. 2 Comments 

Comment Number of 
Respondents 

Support for the preferred alignment 1 

Support for roundabout control 1 

Request to minimize property acquisition 1 

Request to provide additional access to Webster Boulevard North 
Extension from future development 

1 

Request to provide depressed median to access residential 
driveway 

1 

Concern for school bus stopping 1 

Are stop signs added to roundabouts? 1 

Privacy fencing for residential properties in close proximity to the 
new extension 

1 

When will the project be constructed 1 

Request for additional information on the parkette 1 

Page 5 Page 6 

5.0 CONCLUSIONS 
The study recommendations were supported by the public. The comments received reflect site 
specific issues for adjacent property owners. Mitigation measures to address the specific 
comments will be reviewed by the Technical Advisory Committee. 
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POH No. 2 Exhibits 
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Appendix B
 

Newspaper Notice
 



Notice of Public Open House No. 2
 
Town of Innisfil
 

Webster Boulevard North Extension Environmental Assessment
 

INTRODUCTION 
The Town of Innisfil has retained BT Engineering Inc. to undertake an Environmental Assessment (EA) Study for the extension of Webster Boulevard from 
the existing terminus to 20th Sideroad. The Study has evaluated alternatives for alignment, cross sections, intersections and active transportation to 
develop a preferred plan to address the needs of the Study Area and reflect the Town of Innisfil Transportation Master Plan. 

STUDY PROCESS 
The Webster Boulevard North Extension EA Study is being conducted as a Schedule C EA Study under the Municipal Class Environmental Assessment 
(MCEA) (2015). The Transportation Master Plan previously completed Phases 1 and 2 of the Class EA; this Study has reviewed the previously completed 
phases and will complete Phases 3 and 4. The Study has considered all 
reasonable alternatives with acceptable effects on the natural, social and 
cultural environments, and has proactively involved the public, stakeholders 
and Indigenous Peoples communities. 

PUBLIC CONSULTATION 

Study Design Report 
The Study Design Report was finalized following Public Open House 
No. 1 and describes the study background, approach, process, alternatives 
and consultation program. The Final Study Design Report is available on 
the Town’s website at: https://www.getinvolvedinnisfil.ca/websterblvd 

Public Open House No. 2 
Public Open House (POH) No. 2 will be held to present the Technically 
Preferred Plan and Effects and Mitigation Plan. The online POH will be held 
as follows: 

Online Public Open House No. 2 
Date: Exhibits will be posted online from March 26 to April 9, 2021 
Location: Online at: https://www.getinvolvedinnisfil.ca/websterblvd 

COMMENTS 
We request that POH No. 2 comments be sent to Steve Taylor or Suzanna 
Nilsson by April 9, 2021. 

However, there is an opportunity at any time during the Class EA process for interested persons to provide comments. Early identification of individual 
and group concerns greatly aids in addressing these concerns. All information will be collected in accordance with the Municipal Freedom of Information 
and Protection of Privacy Act (2009). With the exception of personal information, all comments will become part of the public record. Persons will be 
advised of future communication opportunities by electronic notice on the Town Website, in addition to newspaper public notice. 

For more information, or if you wish to be removed from or placed on the study’s mailing list, please contact either: 

Steve Taylor, P.Eng., EA Project Manager Suzanna Nilsson, P.Eng., Project Manager 
BT Engineering Inc. Town of Innisfil 
9040 Leslie Street, Unit #218 • Richmond Hill, ON L4B 3M4 2101 Innisfil Beach Road • Innisfil, Ontario L9S 1A1 
Tel: 905-709-4554 Tel: 705-436-3740 ext. 3260 
Email: steve.taylor@bteng.ca Email: snilsson@innisfil.ca 
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Appendix C 


Comment Sheets
 

 

  

   

          

 

  

 

  
�pril �, 2�21  

  Su�anna Nilsson  
  Town of Innisfil Pro�ect Manager  
  21�1 Innisfil Beach Road   
  Innisfil, ON ��S 1�1  

Steve Taylor  
�onsultant Pro�ect Manager  

Re:  Webster Boulevard ��tension �nviron ental �ssess ent Co  ents 
 Crisdawn Constru�tion �n��   

 
  
Dear Ms. Nilsson and Mr. Taylor� 

      
We represent who own lands located        

upon which the e�tension of Webster Boulevard is proposed.  We are writing to provide  
comments in response to your �nvironmental �ssessment Study �lass �� notice.   
 
The Owner supports the technically preferred alternative, and they ask that you consider the following�  

1. Please review all reasonable alternatives to minimi�e land needs.    

2. In the absence of any traffic�transportation technical reasons, please reduce the length of the  
median to appro�imately  1�3rd  its  current  length.    �or  discussion  purposes  we  ask  that  you  
consider terminating the median at the east property limit of 2351 2�th Sideroad.  

3. Please consider  reducing  the  width  of  the  median  on  Webster,  similar  to  the  widths  of  the  
medians on the 2�th Sideroad.   

4. Please review the opportunities for additional ROW reductions due to redundancy of having both  
on-street bike land and M�P. �or e�ample, could the M�P be reduced to a 1.5m sidewalk� This  
not only reduces ROW but provide less confusion regarding cyclist routing.  Refer to �igure 1.   

5. Please incorporate the bike lane into the roundabout.  The Owner�s engineer has found that  
typically bike lanes  get  bumped  up  and  squee�ed  onto  the  boulevard  to  go  around  the  
roundabout in con�unction with the pedestrian crossing.   Refer to �igure 1.   

6. Request three additional access points as shown on the attached plan. 
 
The Owner reserves the right to review and provide input into the detailed designs that will be prepared  
for the Webster Boulevard  e�tension.    Input  could  include  such  matters  as  grading  and  potentially  
incorporating servicing within  the  Webster  ROW  to  accommodate  future  development  and  avoiding  
impacts within a newly constructed road.  We ask that you provide us with detailed design information as  
soon as it is available.  
 
We look forward to the review of these comments and if you have any questions or require additional  
information, please contact me.   
 
Sincerely,  

 
c. 

- - - -  -  --------- ---  -  -  -  
- - - -    - - - ------------ 
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4/9/2021 

Re: Open House No.2 Innisfil Webster Boulevard Environmental Assessment - Public
Notice 

Fri 2021-04-09 11:22 AM 
To: 

3/9/2021 

https://outlook.office.com/mail/inbox/id/AAMkAGMzOGMxNDZkLWUyZGUtNDhiMS04Y2I0LTM1MDYwYjkzN2E1YQBGAAAAAACYTuGyYoyLRZHA%… 2/2 

[EXTERNAL] 
Where would one find informaton on the park that was to be built within the study area of the Webster 
extenton. 

Thanks in advance for the info. 

Sent from my Samsung Galaxy smartphone.  

Good morning Steve, 

Thank you for contactng me regarding the Second Public Open House. 

Afer viewing the exhibits which look very nice, my husband and I have a few questons. 

1.	 property has 1 exit to 20th sideroad. With the additon of the median, we are forced to turn 
right. We would like to know if an additonal exit/entry facing Webster could be added? 

2.  I am very concern about cars 
presently refusing to stop when the school bus signaling to stop. In the afernoon drop-off is done 
on the west side of 20th Sideroad (across our property). With the enlargement and new median, 
20th sideroad will become a danger specially with cars already 
refusing to stop. A new entry/exit to our property on Webster might be an opton for the bus 
drop-off and pick-up (This will have to be discussed with the bus company) 

3. We have notced a cross path on Webster before the roundabout going from north to south of 
20th Sideroad. Will a stop sign be added? 

4. Alternatve B - Road and noise being very close to	  a fence will be needed for 
privacy. We would like to know who will cover the cost for a fence. 

5. What is the estmate beginning and completon of this project? 

Thank you, 

https://outlook.office.com/mail/inbox/id/AAMkAGMzOGMxNDZkLWUyZGUtNDhiMS04Y2I0LTM1MDYwYjkzN2E1YQBGAAAAAACYTuGyYoyLRZHA%… 1/2 

https://outlook.office.com/mail/inbox/id/AAMkAGMzOGMxNDZkLWUyZGUtNDhiMS04Y2I0LTM1MDYwYjkzN2E1YQBGAAAAAACYTuGyYoyLRZHA


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Appendix D 

Select Correspondence 



 

 

 

7/13/2021 

https://outlook.office.com/mail/inbox/id/AAMkADI0YWZhY2MxLTFiY2EtNDQzNC04YWU2LWQzYTMxNTVjNmZmOABGAAAAAAC4Y3Ve%2B2h9TIZ. 1/1 

  

From: Gord Bell [mailto:gord.bell@bteng.ca]  
Sent: November 27, 2020 11:02 AM 
To: eanotification.cregion@ontario.ca 
Cc: snilsson@innisfil.ca; 'Steve Taylor'; Darcie Dillon; 'Brenda Badham'; gord.bell@bteng.ca 
Subject: Town of Innisfil, MEA Class EA Webster Blvd. North Extension,Commencement Notification Nov 27 2020 

Town of Innisfil, MEA Class EA Webster Blvd. North Extension,Commencement 
Notification Nov 27 2020

 ue 2021-0 -13 3:14 M 

3 attachments (3 MB)
 own of Innisfil, MEA Class EA,Webster Blvd. North Extension, Commencement.xlsx; 20-021 Innisfil Webster Blvd N 
Commencement OH and CC Notice Nov 19-20 QC.pdf; 20-021 Innisfil Webster Blvd Extension Study Design Report Nov 19-20 
QC.pdf;

In accordance with MECP notficaton of project commencement, please find atached the following; MECP 
Project Informaton form  and media Notce of Study Commencement. In additon, the draf Study Design has 
been also atached for your review and comment.  The study team look forward to MECP’s identficaton of 
Indigenous Peoples to be contacted. This will ensure the project’s list of Indigenous Peoples has not missed any 
Community. The draf Study Design acknowledges the involvement of Indigenous Peoples but does not list them. 
In accordance with normal practse, this list is contained in the Indigenous Peoples Consultaton Plan, an internal 
document. 

Gord Bell 
Senior Environmental Planner 
937 Lincoln Drive 
Kingston, Ont. K7M 4Z3 
E-Mail: gord.bell@bteng.ca 
Phone: 613-384-2438 
[www.bteng.ca]www.bteng.ca 

Virus-free. www.avg.com 

 

6/17/2021 Mail - Darcie Dillon - Outlook 

https://outlook.office.com/mail/inbox/id/AAMkAGMzOGMxNDZkLWUyZGUtNDhiMS04Y2I0LTM1MDYwYjkzN2E1YQBGAAAAAACYTuGyYoyLRZ�A%. 1/1 

RE: Webster connection to 20 Sideroad 

Suzanna Nilsson <snilsson@innisfil.ca> 
Mon 2021-06-14 9:31 AM 

To:  
Cc:  Steve  aylor ( oronto) <steve.taylor@bteng.ca>; Darcie Dillon <darcie.dillon@bteng.ca>; Suzanna Nilsson 
<snilsson@innisfil.ca> 

Good morning Stan,
 
Thank you for your comment on the Webster Extension EA.  It has been forwarded to the EA consultant 
for inclusion in the Environmental Study Report.  You are correct that both Leslie and �ans should be 
extended as well. These projects have been identified in the Town�s Transportation Master Plan and the 
Secondary Plan for the area.  The exact timing of their completion is unknown at this time. 
 
Kind Regards,
 
Suzanna Nilsson, P.En�. 
Development Engineer 
705-436-3740 Ext. 3260 � 1-���-436-3710 �toll free� 

This information is intended only for the person, persons, entity, or entities to whiCh it is addressed� does not neCessarily 

represent the views of the Town of �nnisfil� may Contain information that is privileged, Confidential or e�empt from disClosure 

under the MuniCipal Freedom of �nformation and �roteCtion of �rivaCy �Ct� �f the reader is not the intended reCipient or the 

employee or agent responsible for delivering the message to the intended reCipient, you are hereby notified that any 

dissemination, distribution, or Copying of this CommuniCation is striCtly prohibited� �f you reCeived this CommuniCation in error, 
please notify us immediately by return e�mail and delete the CorrespondenCe from your Computer�

 
 
From:  
Sent:   June 12, 2021 11:04 AM 
To: Suzanna Nilsson <snilsson@innisfil.ca> 
Subject: Webster connecton to 20 Sideroad 

[EXTERNAL] 
Alternatve plans for distributng traffic more evenly (part of a Porous Grid strategy) should include the planned 
extension of Jans north to 9th Line, and Leslie to 20th/Webster or 9th Line. 



 
                  
                       

 
 
 
 
 

 
  

        

     

     
 

 
    

 

 

 
 

 
 

�une 15, 2021 

Steve Taylor 

 
   

 
 

Suzanna Nilsson 
Town of Innisfil Project Manager 
2101 Innisfil Beach Road 
Innisfil, ON L9S 1A1 

   Consultant Project Manager 
Dear  Ms.  Nilsson and Mr.  Taylor:  
         
Re:   Webster Boulevard Extension  Environmental  Assessment  (3rd  Comment  Letter)  
 Crisdawn  Construction  Inc.   

Our  File  No:   PRA-03334   

We  represent  Crisdawn Construction Inc.,  who own lands  located at  the southeast  corner  of the  9th Line  
and 20th  Sideroad upon which the extension of  Webster  Boulevard is  proposed.   We are writing further  to 
the comment  letters  I  provided previously  on  �anuary  25th  and April  9,  2021 and Steve Taylor�s  response 
of  May  10,  2021.    
 
We  ask  that  you consider  the following additional comments/requests  in response to  the May  10th  letter:  
 

1. 	 Webster  Boulevard  Median:   That  the proposed median on Webster  Boulevard terminate a 
maximum  of  15 metres  south-east  of  the proposed Multi-Use Path  so as  not  to interfere  with the 
potential extension of  lots  fronting onto Webster  Boulevard up to  the 30 metre setback  from  the 
watercourse.   

 
2. 	 Webster Boulevard  Access Points:   In point  6  of  your  letter,  you ask  that  the future  

development  on the lands  be described that  would use these entrances.   Based on  agreements 
previously  signed with the Town and County  concerning these lands,  Crisdawn Construction Inc.  
expects  that  the  boundary  of  Alcona will be expanded to  the 9th  Line which would permit  a  variety  
of  urban commercial and residential land uses  that  would be subject to a detailed secondary  plan.   
In  the interim,  it  is  essential that  access  points  on both sides  of  the creek  be provided to  the lands  
for  maintenance �i.e.  lawn/weed control�,  and for  future  technical studies  �i.e.  geotechnical,  
hydrogeological,  environmental,  etc�.      
 
We  ask  that  the entrances  shown in my  April 9th  letter  be included in the EA  document  at  this  
time.  With  respect to  your  proposed wording,  future development  on the lands  should be subject  
to  a  traffic  study  and LSRCA  and Town approval;  however,  we fail to  understand the  difficulty  in 
providing for  suitable access  points  to  an  existing property  that  is  now going to  be  bisected by  the 
Webster  Boulevard extension.     

 
We  look  forward  to  the  review of  these additional comments  and if  you  have any  questions  or  require 
additional information,  please contact  me.    
 
Sincerely,   

     THE JONES CONSULTING GROUP LTD.

Ray Duhamel, M.C.P., MCIP, RPP 
Partner 

c. Don Pratt & �ugh �ohnston 

Barrie 229 Mapleview Drive, Unit 1 Barrie, ON L4N 0W5 705-734-2538 • 705-734-1056 fax 
www.jonesconsulting.com 

ID 
 No. 

 Comment Response 

1  Webster Boulevard Median: That the proposed median on 
Webster Boulevard terminate a maximum of 15 metres south
east of the proposed multi-use path so as not to interfere with 

 the potential extension of lots fronting onto Webster Boulevard 
  up to the 30 metre setback from the watercourse. 

The EA commits that the 
termination of the median will 

 accommodate driveways to future 
 lots fronting onto Webster 

Boulevard. The driveway locations 
and median termination will be 

 finalized in consideration of the 
land use plans for these lots.  

2 Webster Boulevard Access Points: in point 6 of your letter, you 
 ask that the future development on the lands be described that 

would use these entrances. Based on agreements previously 
signed with the Town and County concerning these lands, 
Crisdawn Construction Inc. expects that the boundary of Alcona 

 will be expanded to the 9th Line which would permit a variety 
of urban commercial and residential land uses that would be 

 subject to a detailed secondary plan. In the interim, it is 
essential that access points on both sides of the creek be 

 provided to the lands for maintenance (i.e. lawn/weed control), 
and for future technical studies (i.e. geotechnical, 

 hydrogeological, environmental, etc.). 
We ask that the entrances shown in my April 9th letter be 
included in the EA document at this time. With respect to your 

Entrances are being shown on the 
Recommended Plan that can 
accommodate interim access to  

 land to the north and south of 
Webster Boulevard. The driveway  
locations will be subject to further 
land use planning during the 
Secondary Planning phase. The EA 
commits to flexibility for access 

 locations subject to serviceability 
 studies during future land use 

planning.

 

 
 

 
 

 

 

 
 

 

 

 

 

June 30, 2021 
BTE File: 20-021 

229 Mapleview Drive, Unit 1 
Barrie, ON 
L4N 0W5 

Re: Webster Boulevard North Extension EA, Comment Response Letter 
No PR  File A-03. 33  4 

Dear 

Thank you for your comments/requests in response to  BTE’s May 10, 2021 letter.  We are providing th  e 
following responses to your letter dated June 15, 2021. 

BT Engineering Inc.
 
9040 Leslie Street, Unit #218, 

Richmond Hill, ON L4B 3M4
 

905-709-4554
 

http:www.jonesconsulting.com


 
 

  
 

 

Town of Innisfil Webster Boulevard North Extension EA Study 
Project No. 20-021 
June 30, 2021 

 

 
  

 
 

 
 
 
 

 

 
 

proposed wording, future development on the lands should be 
subject to a traffic study and LSRCA and Town approval; 
however, we fail to understand the difficulty in providing for 
suitable access points to an existing property that is now going 
to be bisected by the Webster Boulevard extension.  

Should you require any further assistance with this project please do not hesitate to contact us. The 
commitments contained in this letter will be included in the Environmental Study Report (ESR). 

Yours truly, 

Steve Taylor, P.Eng., M.Eng., CVS-Life 
Consultant Project Manager, BT Engineering Inc. 

cc: Suzanna Nilsson, Town of Innisfil Project Manager 
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Appendix E 

Natural Environment Memorandum 
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October 21, 2020 
TO:  File  REPORT DATE: 

(Revised Novembe  r 23,  20  20) 

CC: Steve Taylor, Darcie Dillon, BTE  BTE PROJECT #: 20-021  

Webster Boulevard North Extensi  on EA SUBJECT: Town of   Innisfil 

 Site Inspection – October 8, 202  0 

An inspection of the project site immediately north of the Webster Boulevard North cul-de-sac for a propose  d 
connection route to  the 20th Sideroad was conducted o  n the morning of October 8, 2020  . The Study A  rea is 
shown on Figu  re 1– Study Area, although the aerial photo is somewhat dated with most of the   disturbance  areas 
now overgrown. Much of the surrounding area has been disturbed in the past with grading and excavatio  n 
activities, and an informal laneway leads to an abandoned sand   pit in the northwest section.  

The purpose of the inspection was to undertake a general review of the Study Area to identify and record natural  
environment f  eatures including possible fish habitat, wetlands and Species at Risk (SAR)  habitats that may be  
impacted by the road extension.  

Representative photographs of the Webster Boulevard North extension area are attached, including a photo 
index in Attachment 2. 

 

 

 
 

 
 

  
 
 

 

 

 

 

 

 

Leonard’s Creek Tributary 

Leonard’s Creek Main Channel 

Legend:

 Dense Woods 

Approximate Location of 
Culvert on Pit Access Laneway 

NTree Line Screening 

MEMORANDUM  

Figure 1: S  tudy Area 

Webster Boulevard North Extension EA 
Town of Innisfil 

______________________________________________________________________ 
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Aquatic Fea  tures 

A small watercourse (Leonard’s Cr  eek, with nearby Lake Simcoe at its outlet) flows across the property from th  e 
edge of a wooded area and wetland pocket in the southwest which appears t  o be the source area, as indicated 

 on Figure 2– Natural Areas Mapping. The water was flowing clear and cold at a small culvert on the pit acc  ess 
laneway, and this reach of  stream would appear to support good quality  fish habitat. The upper portion of the 
0.5 m wide channel flows through meadow befo  re it enters a dense growth of cedars.  Within this easterly 
wooded area, a tributary from the northwest joins the main   channel. 

Figure 2: Natural Features 

Terrestrial Features 

Woodlands in the Study Area were found to be   a mixture of  mature poplar, shrub willow, and dense White Cedar.  
Poplar dominated woodlands, which are identified as unevaluated wetland in Provincial mapping,  occur along 
the south boundary as a large woodlot, and to the north as a tree line screening a residence on  20th Sidero  ad 
from the pit. These po  plar woodlands/swamps are successional and contain no significant features (i.  e. SAR) that  

 could be observed at the ti  me of the  site visit.  Eastern White Cedar dominated conifer woodland is found to   the 
northeast along the valleylands of headwater tributaries of Leonard’s Cre  ek. 

The preferred alternative  alignment for Webster Boulevard  will cross a narrow band of forb meadow marsh 
associated with a small Leonard’s Creek headwater channel, which continues northeast/east to a converg  ence 
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View
 of the study area looking northw

esterly (above). Looking south 
tow

ards W
ebster Boulevard N

orth cul-de-sac (below
) 

Webster Boulevard North Extension EA 
Town of Innisfil 

with another headwater tributary from the north. The remainder of the area includes the previously described 
pit area, which contains cultural meadow and small pockets of scrub thickets and treed areas. 

Several SAR are known to occur in the Study Area and have been identified in previous studies, including the 
Eastern Wood-Pewee (Special Concern) and Butternut tree (Endangered).  Unevaluated wetlands in the Study 
Area could provide local habitats for amphibian species. The Eastern Wood-Pewee may utilize the poplar 
woodland in the south part of the Study Area.  Butternut trees were observed in the Leonard’s Beach (Alcona 
North) Secondary Plan Area.  Further surveys in appropriate seasons would be needed to confirm the 
presence/absence of these SAR and any others in the Study Area. 

Per:	 Rudi Warmé, P.Eng., Biological Engineer 
Kyle Fleming, Terrestrial Ecologist 

Attachment: 	1. Site Photos 
2. Photo Index 
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Cultural Heritage Evaluation Report  



 

 

 

 

 
  

 

 

   

 

 

 

 

 

 

 

 

 

  

ALCONA NORTH 
HERITAGE RESOURCE 
ASSESSMENT 

N O V E M B E R  F I N A L  R E P O R T  1 5 ,  2 0 1 1  

P R E P A R E D  F O R :  P R E P A R E D  B Y :  

The Town of Innisfil BRAY Heritage 
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ALCONA NORTH HERITAGE 
RESOURCE ASSESSMENT 
F ina l  Repor t  

1 Introduction 
1 . 1  S T U D Y  P U R P O S E  A N D  F O R M A T  
Bray Heritage was retained by the Town of Innisfil to prepare a cultural 
heritage resource assessment as part of the Alcona North Secondary Plan 
study. The area contained within the Secondary Plan (“study area”) has 
not been fully assessed for cultural heritage resources. Although AMICK 
Consultants prepared a Stage 1 archaeological assessment of the study 
area (March 2004) that identified areas of archaeological potential 
(including the known First Nations settlement Brassington site in Lot 23), 
their report made only passing reference to other types of cultural 
heritage resources.  Their report provided historical information on 
properties within the study area as well as mapping of existing and 
former buildings and landscape elements, based on analysis of air photos 
and historical mapping. 

The purpose of the report is to augment the Stage 1 archaeological 
assessment and identify and assess any built heritage or cultural heritage 
landscape resources that may exist in the Secondary Plan area, and to 
provide strategies for their conservation in the context of planning for the 
proposed redevelopment. Definitions of these terms are found in Section 
2, below. 

The following report contains an inventory and evaluation of buildings 
and landscapes in the agricultural lands slated for redevelopment. The 
Alcona North Secondary Plan area lies between the 8th and 9th line, east 
of Sideroad 20, and encompassing Lots 21 through 23 in the north half of 
Concession 8, Town of Innisfil, Simcoe County.  

1 . 2  M E T H O D O L O G Y  
The study is based on a combination of field survey and a review of 
existing documentation. Bray Heritage conducted field work in the study 
area in October, 2010. Buildings and landscapes were identified and 
photographed from the edge of the public roadway – a “windshield 
survey” – and properties were not examined at close range. For 
buildings, there was no detailed assessment of exterior or interior 
condition or building fabric. Landscapes were traversed where access 
lanes or trails permitted.  

Several local histories provided background information on several of the 
properties, including historical photographs. Members of the Innisfil 
Historical Society contributed information on specific properties for which 
little other information existed. The AMICK study provided detailed land 
registry and census information for occupants of each property: this 
report summarizes their findings, where relevant to determining heritage 
value. 
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2 Heritage Planning Policies
 
2 . 1 	  P R O V I N C I A L  C O N S E R V A T I O N  P O L I C I E S  
The purpose of planning for conservation of cultural heritage resources is 
to manage change in ways that keep and enhance those resources. In 
Alcona North, buildings and landscapes identified as having heritage 
value should be conserved and incorporated within new development, not 
only to commemorate key elements of the Town’s history, but also to add 
variety, quality and, thus, value to the new development.  

Heritage resource conservation is a requirement of Provincial planning 
legislation. Beginning with the over-arching planning policy, the 2005 
Provincial Policy Statement (PPS), Section 2, Wise Use and Management 
of Resources, Sub-section 2.6, Cultural Heritage and Archaeology, states 
that: 

2.6.1 Significant built heritage resources and significant cultural
 
heritage landscapes shall be conserved. 


Key defined terms in this statement are described in the PPS as follows: 

“Built heritage resource” means one or more buildings, structures,
 
monuments, installations or remains associated with architectural, 

cultural, social, political, economic, or military history, and identified
 
as being important to a community. These resources may be identified
 
through designation or heritage conservation easement under the 

Ontario Heritage Act, or listed by local, provincial or federal
 
jurisdictions.
 

“Cultural heritage landscape” means a defined geographical area of
 
heritage significance, which has been modified by human activities
 
and is valued by a community. It involves a grouping(s) of individual 

heritage features such as structures, spaces, archaeological sites and
 
natural elements, which together form a significant type of heritage 

form, distinctive from that of its constituent elements or parts.
 
Examples may include, but are not limited to, heritage conservation 

districts designated under the Ontario Heritage Act, and villages, 

parks, gardens, battlefields, main streets and neighbourhoods, 

cemeteries, trailways and industrial complexes of cultural heritage 

value. 


“Significant” means, in regard to cultural heritage and archaeology, 

resources that are valued for the important contribution they make to
 
our understanding of the history of a place, an event, or a people.  


This clause, and the defined terms within it, instructs municipalities to 
ensure the protection of valued parts of their domain. Significance has 
been taken to mean properties that have been listed on a municipal 
heritage register as properties of interest, or designated under Part IV or 
Part V of the Ontario Heritage Act. This mandate for conservation is 
reiterated by the Ontario Planning Act in which Section 2(d) reiterates the 
substance of the PPS statement. This section of the Act not only supports 
individual planning actions under the Act but also the policy statements, 
such as the PPS, issued under the Act. 

2 . 2 	  T O W N  O F  I N N I S F I L  H E R I T A G E  

P O L I C I E S  
The Town of Innisfil Official Plan (2006; OMB approved 2009/10) has 
specific policies for conservation of cultural heritage resources. Section 6: 
Cultural Heritage and Archaeology, contains the general goal “to protect 
cultural heritage resources which are important to the identity and 
character of the Town.” Policy objectives speak to the need for 
identification, conservation and use of cultural heritage resources.  The 
policies cover both those resources on the Town Heritage Register and 
those identified “through a heritage or archaeological analysis.” The Plan 
goes on to require, as a condition of any Secondary Plan study, that “a 
heritage consultant shall be retained to identify buildings considered to 
be significant cultural heritage resources and significant cultural heritage 
landscapes and add these to the register” (6.9).  
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3 Inventory and Evaluation of Built 

Heritage Resources and Cultural 
Landscapes 

3 . 1 	  G E N E R A L  D E S C R I P T I O N  O F  T H E  S E C O N D A R Y  P L A N  A R E A  
The Alcona North study area is an upland portion of the series of glacial 
terraces that slope eastwards towards Lake Simcoe. From 20th Sideroad, 
into Lot 21, the landscape is a series of small fields bordered by 
hedgerows of mature deciduous trees. Lot 22 has smaller fields located 
amongst regenerating forest. Small stream courses traverse both lots 
flowing to the southeast. Lot 23 is mostly gently sloping ground at the top 
of a significant slope – the former Lake Algonquin shoreline – at the 
bottom of which is a larger streamcourse flowing southeast. In this Lot are 
larger fields with mature hedgerows, and a large woodlot in the 
southeast corner. 

Innisfil Township developed once the Penetanguishene Road gave access 
north from the early settlements along the north shore of Lake Ontario. 
Lands along the west side of Lake Simcoe were surveyed in 1820 and the 
first settlers began arriving soon after. The Alcona North study area 
developed later than lands closer to main roads or the shoreline, 
beginning in the 1830s. The development pattern was one of individual 
farmsteads, usually of at least 100 acres, spread along the developing 
road network. No permanent settlements developed here.  Most of the 
subject properties within the study area appear to have been owner-
operated farms at least until after the Second World War, after which 
time they began to be consolidated into larger farm operations and, 
eventually, sold for development. 

One distinguishing feature of early development in this part of Innisfil is 
the role of the so-called “Dalhousie” settlers. These were a group of 
Scottish weavers from the Glasgow area who were strong supporters of 
the Reform movement in Britain in the 1830s. Frustrated by the lack of 
political reform at home, a group of families opted to emigrate to 
Canada in hopes of gaining more political freedom. They initially settled 
in Dalhousie Township in Lanark County but the land there is generally 
unsuited to farming and they moved on to Innisfil. One of these families, 
the Jacks, settled in the subject area and, through purchase and inter
marriage with other nearby families, eventually became one of the 
largest local landowners. 

3 . 2 	  P R E L I M I N A R Y  E V A L U A T I O N  O F  

H E R I T A G E  S I G N I F I C A N C E  
Since the time of the AMICK study in 2004, the Town of Innisfil has 
completed a Heritage Register of properties of cultural heritage interest. 
No properties within the Alcona North study area appear on the current 
list. The following inventory addresses other built heritage resources and 
cultural landscapes that have potential heritage value. Some properties 
have already had some assessment in the AMICK report in terms of 
estimated date of construction and history of property ownership; this 
study updates and expands that work. 

The rating system used here uses the same three categories as that used 
by Unterman McPhail in their 2006 assessment of cultural heritage 
resources in lands that are now included in the Alcona South Secondary 
Plan area, with modifications to reflect the presence of the Town’s 
Heritage Register. In this system, a High rating indicates that the property 
should be designated under the Ontario Heritage Act; a Medium rating 
indicates that the property should be listed and considered for 
designation, if further research warrants it, and; a Low rating still 
indicates contextual value that contributes to the character of the area in 
which the property is situated, and thus the property should be considered 
for conservation if possible. 

Areas of archaeological potential have not been assessed in this study. As 
noted in AMICK study (2004), the entire study area has moderate to high 
potential for as-yet-undiscovered archaeological remains; moderate for 
post-contact European types and high for pre-contact aboriginal. The 
Brassington site (North ½ of Concession 8, Lot 23) has already been 
identified as a significant First Nations archaeological resource. Stage 2 
archaeological assessment of the study area is being undertaken as part 
of a separate study and the Brassington site will warrant more detailed 
archaeological analysis and conservation strategies. 
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3 . 3 	  B U I L T  H E R I T A G E  A N D  C U L T U R A L  L A N D S C A P E  H E R I T A G E  
R E S O U R C E S  I D E N T I F I E D  W I T H I N  T H E  S E C O N D A R Y  P L A N  
A R E A  

2 0 T H  S I D E R O A D ,  E A S T  

Built Heritage Feature 1 – 2351 20th Sideroad 

HISTORICAL ASSOCIATIONS: 

According to research into land registry and census records conducted by 
AMICK in their 2004 report (p. 24), the Crown Patent for the North Half 
of Lot 21, Concession 8 was issued to William McCullough, an Irish 
Protestant, on January 5, 1836. The other property transaction listed 
shows its sale to Alexander McCullough on October 22, 1839. The 
earliest year for tax assessment in the area, 1858, lists the McCulloughs 
as owners of the property.   Although the 1861 census does not list the 
property, the 1871 Census notes 4 structures on the property and the 
1891 Census shows a one storey frame house with ten rooms. This may be 
the structure described above.  

OTHER COMMENTS: Associated with the early settlement period of 
Innisfil Township, landscape much altered from what may have been the 
original farm complex setting 

HERITAGE RATING: Medium for house; Low for landscape (contextual 
value) 

Built Heritage Feature - BHF 1 

Street Address: 2351 20th 

Sideroad 

Lot: N ½ 21 Concession: 8 
(Former Township of Innisfil) 

2351 20TH SIDEROAD, AERIAL VIEW 
(SIMCOE COUNTY MAPPING) 

Feature Type: Residence 

Construction Period: Early 20th 

century 

Construction Material: Frame, 
stuccoed 

No. of Storeys: 1 ½ 

Roof Type/Material: Gable, 
asphalt shingle 

Architecture Type: Vernacular, 
Gothic Revival 

Alterations/Additions: Bay 
windows, shed dormer, 
outbuildings 

9 T H  L I N E ,  S O U T H  S I D E  

Built Heritage Feature 2 – 1187 9th Line 

HISTORICAL ASSOCIATIONS: 

According to land registry and census information in the AMICK (2004) 
report (p. 25), the Crown Patent for the north half of Lot 23 was issued to 
Elizabeth Lount on March 13, 1822. It is likely that the land remained 
undeveloped until purchased by Joseph Goodfellow of Innisfil on July 12, 
1860, since all previous transactions involved non-residents. The 1861 
Census shows the Goodfellow family occupying a log shanty, but by the 
1871 Census there are 5 properties shown. Joseph Goodfellow is shown 
as owner on the Census records until 1892, after which his son William 
Goodfellow is shown.  

According to interview records found in a local history (Innisfil Historical 
Society, 2006, p. 149), Joseph and his brother Robert had adjoining 
farms (Robert’s to the south of the subject property) and had log houses 
on the property by the 1860s. Joseph and his wife moved to Barrie in 
1882 and sold the property to their oldest son, William. The interviewee 
(Mrs. Isabel (Goodfellow) Jacks, grand-daughter of Joseph), states that 
the original farmhouse (construction and design not noted) burned to the 
ground in 1925 and that the current house on the property was built and 
ready for occupation by 1927. The farm stayed in the Goodfellow family 
at least into the late 1950s: William’s widow sold to her son Roy in 1952, 
and his son John lived on the farm until it was sold (date of sale not 
recorded here).  

Built Heritage Feature - BHF 2 

Street Address: No. 1187 9th 
Line 

Lot: N ½ 23 Concession: 8 
(Former Innisfil Township) 

 
  

 
9TH

COUNTY MAPPING) 
1187  LINE, AERIAL VIEW (SIMCOE 

Feature Type: Residence 

Construction period: Early 20th 
century 

Construction material: Frame 

No. of Storeys: 2 

Roof Type/Material: Hip gable 
(main block), shed (addition), 
asphalt shingle 

Architecture type: Vernacular, 
Edwardian foursquare 

Alterations/Additions: Much 
altered, one storey addition 
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OTHER COMMENTS: part of one of the last surviving farmsteads in 
this study area, site contains cultural heritage landscape and 
archaeological resources. It has associations with one of the early families 
in Innisfil. 

HERITAGE RATING: Low (BHF 2); High (CLU 1) 

R O A D S C A P E S  A N D  V I E W S C A P E S  
The study area still retains much of its rural character. 9th Line has a rural 
cross section, with gravel shoulders, open ditches, and mature trees lining 
the road, along with fences. Views east along this route show the terraced 
topography leading down to Lake Simcoe, and views near the eastern 
edge of the study area reveal views of the lake itself.  

Cultural Heritage Landscape 1 

Cultural Heritage Landscape 
CHL 1 

Feature Type: Farm Complex 

Associated Cultural Heritage 
Resources: Tree-lined entrance 
drive, mature hedgerows, 
streamcourse, woodlot, 
Brassington archaeological site 
(Iroquoian village) 

Integrity: Good (trees on 
entrance drive beginning to 
deteriorate from age); new 
outbuildings have replaced 
former barn (lost to fire) 

TREE-LINED ENTRANCE DRIVE 
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Views within the lands, particularly in Lots 21 and 22, show a traditional 
pattern of small fields bordered by mature deciduous trees in hedgerows. 

3 . 4 	  P R E L I M I N A R Y  E V A L U A T I O N  O F  
H E R I T A G E  P O T E N T I A L  

Aside from the significant archaeological site, the cultural heritage 
resources of the study area are generally of contextual value. BHF 2 
remains a working farm complex with a tenanted farmhouse, and BHF 1 is 
a modernized rural residence set in a manicured landscape. Due to the 
extent of modifications to this building, it is difficult to determine, from a 
roadside visual survey, to what extend original material remains and, 
thus, the age of the structure. On CLU 1 there are historical associations 
with occupation by early European families and by First Nations. 9th Line 
remains a rural road with most of its visual features intact. 
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4 Assessment of the Proposed 
Development 

Schedule B16 of the proposed Secondary Plan for Alcona North (July 22, 
2011 draft) shows the proposed distribution of land uses and the 
proposed approach to conservation of natural heritage resources. 
Cultural heritage resources are not included on this schedule but 
conservation objectives for such resources are addressed in policy text. 
Of relevance to cultural heritage resource conservation are Section 
15.1.2 (l), which states general objectives, and Section 15.5, which 
provides policies for each type of cultural heritage resource. Section 
15.9.4 outlines general objectives for addressing archaeological 
potential. 

The proposed development will substantially alter the existing rural 
setting. Any remaining farms will be removed, the rural cross-section of 9th 

Line will be changed once it is widened as a collector road, and new low 
and medium density mixed use development will establish an urban 
character. Retained elements of the existing rural setting include 
woodlots, watercourses, hedgerows and views along the axis of the 
existing concession roads.  
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5 Conservation and Development 
Strategies 

As stated in the Town of Innisfil Official Plan policies, the intent is to 
conserve significant cultural heritage resources and integrate them within 
new development. This can be easier said than done. What often works 
best is to ensure that landmark buildings are retained in situ, with their 
mature surrounding landscape intact, as character defining elements for 
new development. In addition, key landscapes and views should form the 
framework for new development by highlighting the visual qualities of the 
existing landscape. Using important aspects of the existing setting adds 
value to new neighbourhoods and provides design cues for new buildings 
and settings. 

The following are heritage planning objectives for Alcona North: 

•	 To integrate significant built heritage resources (farmhouses) into 

new development;
 

•	 To protect and incorporate within new development, where 

possible and feasible, surviving elements of the rural agricultural 

landscape (tree lines, fences, hedgerows, woodlots) associated 

with identified roadscapes and cultural landscapes. 


Strategies for achieving these objectives include the following: 

•	 Existing mature hedgerows dividing fields should be considered
 
for retention and used to form a framework for development, 

where possible and feasible. 


The July 22, 2011 Draft Secondary Plan for Alcona North contains 
policies supporting these objectives. Section 15.1.2 (l) provides the overall 
objective to “protect significant archaeological sites, significant built 
heritage resources and significant cultural heritage landscapes.” Specific 
heritage conservation policies are contained in Section 15.5 Cultural 
Heritage: these policies generally support the objectives described 
above. 

Based on the assessment of cultural heritage resources contained in this 
study, the following are recommendations to be considered for 
incorporation in the final Secondary Plan: 

•	 Mapping in the Secondary Plan schedules should include the 

cultural heritage resources described in this study (e.g. on 

Schedule B16).
 

• 	 Mapping and specification of the boundary of the Brassington 
Archaeological site, situate  d within CLU 1 at 1187 9th Line, is 
needed. The draft Secondary Plan schedules B16 and C4 appear 
to show a park on the approximate site of this significant First 
Nations archaeological resource. The exact location of the 
archaeological site and its extent must be determined before the 
final location and size of the proposed park, and the surrounding 
developable area, is confirmed. This information must  be 
provided by an archaeological assessment conducted by a 
licensed archaeologist. Recommendations from that assessment 
will inform the detailed configuration of the layout for that 
development parcel. Designation of the site as a cultural heritage 
landscape under Part IV of the Ontario Heritage Act is also 
recommended. However, the site is a First Nations site and 
confidentiality protocols for such sites must be observed when 
undertaking mapping. This usually entails preparation of two 
maps; one for publication showing an area of archaeological 
potential, and another for internal use only showing the site 
boundaries and buffer zone. 

• 	 Depending upon the recommendations of the archaeological 
assessment, the archaeological resources of the site may also 
warrant further protection via a covenant or easement on title, 
registered with the Ontario Heritage Trust. Section 15.9.4 of the 
draft Secondary Plan should have additional policy text to 
address this known archaeological site. It is also assumed that 
First Nations consultation regarding the impact of the proposed 
development on the archaeological site will be undertaken.  

• 	 The proposed highway commercial are  a should integrate BHF 1 
(rated Medium in this study) and locate the proposed collector 
road so as to avoid impactin  g this building. 
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Stage 1 and 2 Archaeological Reports 
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Executive Summary 

A Stage 1 archaeological assessment was conducted as part of the Municipal 

Class EA for the proposed extension of Webster Boulevard to 20th Sideroad in the Town 

of Innisfil, Ontario. The project area is roughly 4.6 ha (11.5 ac) in size and located within 

part of Lot 21, Concession 8, in the former Geographic Township of Innisfil, Town of 

Innisfil, Simcoe County, Ontario. The Stage 1 project area consists of a roughly 350 m 

long by 50 m wide corridor to be used to determine the final route alignment. Timmins 

Martelle Heritage Consultants Inc. (TMHC) was contracted to undertake the Stage 1 

assessment, which was conducted in accordance with the provisions of the Environmental 
Assessment Act. The purpose of the assessment was to determine whether there was 

potential for the discovery of archaeological resources within the project area. 

The Stage 1 background study included a review of current land use, historic and 

modern maps, past settlement history for the area, and a consideration of topographic and 

physiographic features, soils, and drainage. It also involved a review of previously 

registered archaeological resources within 1 km of the project area, and previous 

archaeological assessments within 50 m of the project area. The background study 

indicated that the property had potential for the recovery of archaeological resources due 

the proximity (within 300 m) to: 

1) watercourse (an unnamed stream);
 

2) reported archaeological sites (Popham map); and,
 

3) 19th century transportation routes (20th Sideroad). 


Based on the information compiled in the background study and property 

inspection, the following recommendations are made: 

1)	 The grassed areas within the project area, as shown on Map 13 (0.15 ha; 3.2%), 

are not obviously disturbed and retain archaeological potential. These areas will 

require Stage 2 assessment. In keeping with provincial standards, the 

unploughable land is recommended for test pit survey, using a 5 m transect 

interval.  

2)	 The agricultural field within the project area, as shown on Map 13 (0.29 ha; 

6.1%), is not obviously disturbed and retain archaeological potential. This area 

will require Stage 2 assessment. In keeping with provincial standards, the 

ploughable land is recommended for pedestrian survey, using a 5 m transect 

interval. As per Section 2.1.2, Standard 1.f (MTC 2011:32), if the project area 

within the agricultural field is less than 10 m wide it can be assessed via test pit 

survey. 

3)	 The portions of the project area consisting of existing structures, paved roads, 

ditches and previous ground disturbance have been previously disturbed (0.42 ha; 

9.0%) and are considered to no longer retain archaeological potential (Map 13). 
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These areas have been photo-documented and no further assessment work is 

recommended.  

 

 4)	 The portions of the project area previously assessed by AMICK in 2003 


meet current MHSTCI standards, and no further archaeological assessment 


is recommended (3.81 ha; 81.0%) (Map 7, Map 13). 


 

 5)	 If the project area is changed to incorporate lands not addressed in this  

report, additional archaeological assessment may be required.  

  

These recommendations are subject to the conditions laid out in Section 7.0 of 

this report and to the MHSTCI review and acceptance of this report into the Ontario  

Public Register of Archaeological Reports.  
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Stage 1 Archaeological Assessment
 
Municipal Class EA
 

Proposed Webster Boulevard North Extension 

20th Sideroad to Webster Boulevard 


Part of Lot 21, Concession 8 

Former Geographic Township of Innisfil,
 

Town of Innisfil 

Simcoe County, Ontario 

1.0 PROJECT CONTEXT 

1.1 Development Context 

1.1.1 Introduction 

A Stage 1 archaeological assessment was conducted as part of the Municipal 

Class EA for the proposed extension of Webster Boulevard to 20th Sideroad in the Town 

of Innisfil, Ontario. The project area is roughly 4.6 ha (11.5 ac) in size and located within 

part of Lot 21, Concession 8, in the former Geographic Township of Innisfil, Town of 

Innisfil, Simcoe County, Ontario. The Stage 1 project area consists of a roughly 350 m 

long by 50 m wide corridor to be used to determine the final route alignment. Timmins 

Martelle Heritage Consultants Inc. (TMHC) was contracted to undertake the Stage 1 

assessment, which was conducted in accordance with the provisions of the Environmental 
Assessment Act. The purpose of the assessment was to determine whether there was 

potential for the discovery of archaeological resources within the project area. 

All archaeological assessment activities were performed under the professional 

archaeological license of Matthew Beaudoin, Ph.D. (P324) and in accordance with the 

2011 Standards and Guidelines for Consultant Archaeologists (MTC 2011). Permission 

to commence the study was given by Darcie Dillon of BT Engineering Inc. 

��������Ǥ��������ͳ����������������������������
������������������������������������������ǡ�����������������ǡ���������������������������� 2� 

� 
1.1.2 Purpose and Legislative Context 

The Ontario Heritage Act (R.S.O. 1990) makes provisions for the protection and 

conservation of heritage resources in the Province of Ontario. Heritage concerns are 

recognized as a matter of provincial interest in Section 2.6.2 of the Provincial Policy 
Statement (PPS 2020) which states: 

development and site alteration shall not be permitted on lands 

containing archaeological resources or areas of archaeological potential 
unless significant archaeological resources have been conserved. 

In the PPS, the term conserved means: 

the identification, protection, management and use of built heritage 
resources, cultural heritage landscapes and archaeological resources in 

a manner that ensures their cultural heritage value or interest is retained. 

This may be achieved by the implementation of recommendations set out 

in a conservation plan, archaeological assessment and/or heritage impact 

assessment that has been approved, accepted or adopted by the relevant 

planning authority and/or decision-maker. Mitigative measures and/or 

alternative development approaches can be included in these plans and 

assessments. 

The Environmental Assessment Act provides for the protection and conservation 

of the environment. In this case, the environment is widely defined to cover “cultural 

heritage” resources. Section 5(3)(c) of the Act stipulates that heritage resources to be 

affected by a proposed undertaking be identified during the environmental screening 

process. Within the EA process, the purpose of a Stage 1 background study is to 

determine if there are known cultural resources within the proposed project area, or 

potential for such resources to exist. Subsequently, it can act as a planning tool by 

identifying areas of concern that, where possible, could be avoided to minimize 

environmental impact. It is also used to determine the need for a Stage 2 field assessment 

involving the search for archaeological sites. 
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2.0 STAGE 1 ARCHAEOLOGICAL ASSESSMENT 

2.1 Research Methods and Sources 

A Stage 1 overview and background study was conducted to gather information 

about known and potential cultural heritage resources within the project area. According 

to the Standards and Guidelines, a Stage 1 background study must include a review of: 

•	 an up-to-date listing of sites from the Ontario’s Past Portal for 1 km around the 

project area; 

•	 reports of previous archaeological fieldwork within a radius of 50 m around 

             the project area; 

•	  topographic maps at 1:10,000 (recent and historical) or the most detailed scale               

available; •	 historic settlement maps (e.g., historical atlas, surveys); 

•	 archaeological management plans or other archaeological potential mapping     

           (when available); and  

•	 commemorative plaques or monuments on or near the project area. 

For this project, the following activities were carried out to satisfy or exceed the 

above requirements: 

•	 a database search  was completed through the Ministry of Heritage, Sport, Tourism 

and Culture Industries’ (MHSTCI) Past Portal system that compiled a list of 

registered archaeological sites within 1 km of the project area (completed October  

21, 2020); 

a review of known prior archaeological reports for the project area and adjacent  

lands was undertaken (note: the MHSTCI currently does not keep a publicly 

accessible record of archaeological assessments carried out in the Province of  

Ontario, so a complete inventory of prior assessment work nearby   is not 

available);  

Ontario Base Mapping (1:10,000) was reviewed through ArcGIS and mapping  

layers provided by geographynetwork.ca; detailed mapping provided by the client  

was also reviewed; and  

historic maps and records related to post-1800 land settlement were studied.  

 

•	 

•	 

•	 

Simcoe County has recently completed an archaeological management plan (ASI 

2019), within which portions of the project area are shown as having archaeological 

potential. There are no heritage plaques within 300 m of the project area. 

Additional sources of information were also consulted, including modern aerial 

photographs, local history accounts, soils and physiographic data provided by the Ontario 

Ministry of Agriculture, Food and Rural Affairs (OMAFRA), and both 1:50,000 (Natural 

Resources Canada) and finer scale topographic mapping. 

��������Ǥ��������ͳ����������������������������
������������������������������������������ǡ�����������������ǡ���������������������������� 4� 

� 
When compiled, background information was used to create a summary of the 

characteristics of the project area, in an effort to evaluate its archaeological potential. The 

Province of Ontario (MTC 2011 – Section 1.3.1) has defined the criteria that identify 

archaeological potential as: 

• 	 previously identified archaeological sites;  

• 	 water sources;  

o 	 primary water sources (lakes, rivers, streams, creeks);  

o 	 secondary water courses (intermittent streams and creeks, springs, 

 marshes, swamps);  

o 	 features indicating past water sources (e.g.,  glacial lake shorelines  

 indicated by the presence of raised sand or gravel beach ridges, relic river  

stream inchannels dicated by clear dip or swale in topography, 

 shorelines of drained lakes or marshes, cobble beaches);  or o 	 accessible or inaccessible shoreline (e.g., high bluffs, swamp or marsh  

  fields by the edge of a lake, sandbars stretching into marsh);  

• 	 elevated topography (e.g., eskers,  drumlins, large knolls, plateau); 

• 	 pockets of well-drained sandy soil, especially near areas of heavy soil or rocky 

ground; 

• 	 distinctive land formations that might have been special or spiritual places, such  

as waterfalls, rock outcrops, caverns, mounds, and promontories and their bases;  

there may be physical indicators of their use, such as burials, structures, offerings,  

rock paintings or carvings;  

• 	 resource areas, including:  

o 	 food or medicinal plants (e.g., migratory routes, spawning areas, prairie);  

o 	 scarce raw materials (e.g., quartz, copper, ochre or outcrops of chert);  

o 	 early settler industry (e.g., fur trade, logging, prospecting, mining);  

• 	 areas of early 19th-century settlement. These include places of early military or 

pioneer settlement (e.g., pioneer homesteads, isolated cabins, farmstead  

complexes), early wharf or dock complexes, pioneer churches and early 

cemeteries. There may be commemorative markers of their history, such as local,  

provincial, or federal monuments or heritage parks. 

• 	 early historical transportation routes (e.g., trails, passes, roads, railways, portage 

routes); 

• 	 property listed on a municipal register or designated under the Ontario Heritage 
Act or that is a federal, provincial, or municipal historic landmark or site; and 

• 	 property that local histories or informants have identified with  possible 

archaeological sites, historical events, activities or occupations.  

In southern Ontario (south of the Canadian Shield), any lands within 300 m of any 

of the features listed above are considered to have potential for the discovery of 

archaeological resources. 

http:geographynetwork.ca
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Typically, a Stage 1 assessment will determine potential for Indigenous and 

historic era sites independently. This is due to the fact that lifeways varied considerably 

during these eras so that criteria used to evaluate potential for each type of site also vary. 

It should be noted that some factors can also negate the potential for discovery of 

intact archaeological deposits. Subsection 1.3.2 of the Standards and Guidelines indicates 

that archaeological potential can be removed in instances where land has been subject to 

extensive and deep land alterations that have severely damaged the integrity of any 

archaeological resources. Major disturbances indicating removal of archaeological 

potential include, but are not limited to: 

• quarrying; 

• major landscaping involving grading below topsoil; 

• building footprints; and 

• sewage and infrastructure development. 

Some activities (agricultural cultivation, surface landscaping, installation of 

gravel trails, etc.) may result in minor alterations to the surface topsoil but do not 

necessarily affect or remove archaeological potential. It is not uncommon for 

archaeological sites, including structural foundations, subsurface features and burials, to 

be found intact beneath major surface features such as roadways and parking lots. 

Archaeological potential is, therefore, not removed in cases where there is a chance of 

deeply buried deposits, as in a developed or urban context or floodplain where modern 

features or alluvial soils can effectively cap and preserve archaeological resources. 
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2.2 Project Context: Archaeological Context 

2.2.1 Project Area: Overview and Physical Setting 

The project area is located between Webster Boulevard and 20th Sideroad north of 

Innisfil Beach Road in the Town of Innisfil, ON. The project area consists of a roughly 

350 m long by 50 m wide corridor to assist in the planning of the eventual road alignment 

(Maps 1 to 3). The project area measures approximately 4.6 ha (11.5 ac) in size and is 

located within part of Lot 21, Concession 8, in the former Geographic Township of 

Innisfil, Town of Innisfil, Simcoe County, Ontario and consists of Webster Boulevard, an 

open field, soil stockpile area, manicured lawn, 20th Sideroad and agricultural fields. 

The project area falls within the Peterborough Drumlin Field, a rolling till plain 

covering an area of approximately 1,750 m2 extending from Hastings County in the east 

to Simcoe County in the west (Map 4; Chapman and Putnam 1984:169-171). The region 

contains approximately 3,000 drumlins and a number of drumlinoid hills and eskers. 

Most of the drumlins in this field are orientated on an axis leading from the northeast to 

the southwest due to the direction of glacial ice movements over the till plain. South of 

Lake Simcoe, the inter-drumlin zones contain sand plains. The eskers within the 

Peterborough Drumlin Field contain gravel deposits that have been continually exploited 

as sources of road construction material (Chapman and Putnam 1984:169-170). 

Specifically, the project area falls within a till plain. There is a Glacial Lake Algonquin 

Beach located roughly 1 km to the east of the subject property. 

Three soil types are present within the project area; Bondhead Sandy Loam in the 

west, and Smithfieldy Silty Clay Loam and Sargent Gravelly Sandy Loam in the east 

(Map 5). Bondhead sandy loam is a well-drained soil developed on till (Hoffman et al. 

1962:27). Smithfieldy Silty Clay Loam is an imperfectly drained soil developed on 

calcareous, varved, silt loam and clay parent material (Hoffman et al. 1962:29). Sargent 

Gravelly Sandy Loam is a well-drained soil developed on pale brown parent material of 

outwash gravel material (Hoffman et al. 1962:28). 

The project area lies within the Lake Simcoe drainage basin (Map 6). A large 

wetland is mapped south of the project area adjacent to the project area. An unnamed 

stream runs southwest-northeast through the project area and along the northeast edge of 

the project area. 

2.2.2 Summary of Registered or Known Archaeological Sites 

According to Ontario’s Past Portal maintained by the MHSTCI, there are three 

registered archaeological sites within 1 km of the project area (Table 1); however, upon 

detailed review two sites (BbGv-44 and BbGv-45) are further than 1 km away. The third 

site (BbGv-37) is mapped approximately 300 m southeast of the project area; however, 

based on the site information provided in PastPortal this site is actually located on Lot 1, 

Concession 9 over 11 km west of the project area. 
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There are two sites (BbGv-40 and BbGv-41) that were identified as located on the 

south half of Lot 21, Concession 8, and were within 1 km of the project area. These sites 

did not show up on the MHSTCI site data search, but are described in Section 2.2.3 of 

this report. 

In addition to the registered archaeological sites, there are also known 

unregistered sites in the area. In the 1950s, Robert Popham (1950:82) identified 64 

Indigenous village sites in Innisfil Township (10 post-contact, 32 Indigenous and 22 of 

undetermined age). Popham was working with detailed but unpublished data collected by 

Andrew F. Hunter, who travelled throughout old Huronia on his bicycle in search of 

Huron sites. Popham’s map of Huron sites in Innisfil Township (1950:83) shows three 

archaeological assessments within 1 km of the project area, and the closest is located in 

the northwest corner of Lot 21, Concession 8., which is roughly 200 m to the northwest 

of the project area. 

Table 1: Registered Archaeological Sites within 1 km of the Project Area 

Borden 
Number Site Name Time Period Site Type 

BbGv-45 John Gordon Post-Contact Euro-Canadian 

BbGv-44 John McConkey Post-Contact Euro-Canadian 

BbGv-37 Kloosterman 1 Post-Contact 

2.2.3 Summary of Past Archaeological Investigations Within 50 Metres 

During the course of this study, three previous archaeological investigations 

within 50 m of the project area were identified. However, it should be noted that the 

MHSTCI currently does not provide an inventory of archaeological assessments to assist 

in this determination. 

Stage 1 & 2 Archaeological Assessment Loblaw’s Properties Ltd. & Alcona Capital 
Properties Inc. – Archaeologix Inc. 2014 (SD Map 1)  

In 2004, Archaeologix Inc. conducted a Stage 1 & 2 archaeological assessment 

for a proposed 50.5 acre development on part of Lot 21, Concession 8, Town of Innisfil. 

The Stage 2 assessment consisted of pedestrian survey and test pitting at a 5 m interval. 

Two archaeological sites were identified during the assessment: BbGv-40 and BbGv-41. 

BbGv-40 consisted of mid-19th century domestic material and was recommended for 

Stage 3 assessment. BbGv-41 consisted of mid to late 19th century domestic material that 

was not recommended for further assessment. Both sites are located roughly 600 m south 

of the current project area. The results of the Stage 1 and 2 assessment are presented in a 

report entitled Archaeological Assessment (Stages 1 & 2) Application for Consent, 
Loblaws Properties Ltd. & Alcona Capital Properties Inc. Part of Lot 21, Concession 8, 
Town of Innisfil, Simcoe County, Ontario (Archaeologix Inc. 2014, Licensee Jim Wilson, 

PIF P001-204). 
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Stage 1 & 2 Archaeological Assessment of D.G. Pratt Construction Subdivision – AMICK 
Consultants 2003 (Map 7) 

In 2003, AMICK Consultants conducted a Stage 1 & 2 archaeological assessment 

for a proposed subdivision on the north half of Lot 21, Concession 8, Town of Innisfil. 

The Stage 2 assessment consisted of pedestrian survey and test pitting at a 5 m interval. 

No archaeological material was recovered during the Stage 2 assessment. The results of 

the Stage 1 and 2 assessments are presented in a report entitled Report on the 2003 Stage 
1-2 Archaeological Assessment of the D.G. Pratt Construction Subdivision, Part of North 
Half of Lot 21, Concession 8, Innisfil Township, County of Simcoe (AMICK 2003, 

Licensee Marilyn Cornies, PIF P038-043). 

Stage 1 to 3 Archaeological Assessment of the Alcona North Subdivision – AMICK 
Consultants 2004 

In 2003, AMICK Consultants conducted a Stage 1 & 2 archaeological assessment 

for a proposed subdivision on the south half of Lot 21, Concession 8, Town of Innisfil. At 

least one site was documented, and a Stage 3 assessment was conducted. Unfortunately, 

we were unable to obtain a copy of this report for review. The report is entitled Report on 
the 2003 Stage 1-3 Archaeological Assessment of the Alcona North Subdivision, Part of 
South Half of Lot 21, Concession 8, Innisfil Township, County of Simcoe (AMICK 2004, 

Licensee Marilyn Cornies, PIF P038-042). 

2.2.4 Dates of Archaeological Fieldwork 

The property inspection was completed on November 27, 2020 by Kelly Gostick 

(R1189) under overcast and cool weather conditions. 
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2.3 Project Context: Historical Context 

2.3.1 Indigenous Settlement in Simcoe County 

There is archaeological evidence of Indigenous settlement in Simcoe County 

since the time of glacial retreat some 12,000 years ago through to the modern era. 

Although our knowledge of past Indigenous land use in the area is incomplete, using 

province-wide and region-specific data, it is possible to provide a basic summary of 

Indigenous settlement in Southern Ontario. The following sections provide a basic textual 

summary of the known general cultural trends and archaeological periods, and a tabular 

summary appears in Table 2.  

Table 2: Cultural Chronology for Indigenous Settlement in the Simcoe County 

Period Time Range  
(circa) Diagnostic Features Complexes 

Paleo Early 9000 - 8400 B.C. fluted projectile points Gainey, Barnes, Crowfield 

Late 8400 - 8000 B.C. non-fluted and lanceolate points Holcombe, Hi-Lo, Lanceolate 

Archaic Early  8000 - 6000 B.C. serrated, notched, bifurcate base points Nettling 

Middle 6000 - 2500 B.C. stemmed, side & corner notched points Brewerton, Otter Creek, Stanly/Neville 

Late 2000 - 1800 B.C. narrow points Lamoka 

1800 - 1500 B.C. broad points Genesee, Adder Orchard, Perkiomen 

1500 - 1100 B.C. small points Crawford Knoll 

Terminal 1100 - 950 B.C. first true cemeteries Hind 

Woodland Early 950 - 400 B.C. expanding stemmed points, Vinette pottery Meadowood 

Middle 
400 B.C. - A.D. 

500 
dentate, pseudo-scallop pottery Saugeen 

Transitional A.D. 500 – 900 first corn, cord-wrapped stick pottery Princess Point 

Late  A.D. 900 - 1300 first villages, corn horticulture, longhouses Glen Meyer, Pickering 

A.D. 1300 - 1400 large villages and houses Uren, Middleport, Lalonde 

A.D. 1400 - 1650 
tribal emergence, territoriality, first 

Europeans 

Petun -Tionontati, Huron-Wendat, Odawa, 

Nipissing 

Contact Indigenous A.D. 1700 - present treaties, mixture of Indigenous & Settler items Anishinaabe 

Settler A.D. 1796 - present English goods, homesteads European settlement, pioneer life 

Paleo Period 

The first human populations to inhabit Ontario came to the region between 

12,000 and 10,000 years ago, coincident with the end of the last period of glaciation. 

Climate and environmental conditions were significantly different then they are today; 

local environs would not have been welcoming to anything but short-term settlement. 

Termed Paleo by archaeologists, Ontario’s first peoples would have crossed the 

landscape in small groups (i.e., bands or family units) searching for food, particularly 

migratory game species. In this area, caribou may have provided the staple of Paleo diet, 

supplemented by wild plants, small game, birds and fish.  Given the low density of 

populations on the landscape at this time and their mobile nature, Paleo sites are small 

and ephemeral. They are usually identified by the presence of distinctive fluted projectile 

points, usually manufactured on high quality raw materials, including Onondaga chert 

from the Niagara Escarpment and Collingwood chert from Blue Mountains. Paleo sites 
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have commonly been found in association with relic glacial lakeshores throughout 

Ontario. 

Archaic Period 

The archaeological record of early Indigenous life in Southern Ontario indicates a 

change in lifeways beginning circa 10,000 years ago at the start of what archaeologists 

call the Archaic Period. Archaic populations are better known than their Paleo 

predecessors, with numerous sites found throughout Ontario. The characteristic projectile 

points of early Archaic populations appear similar in some respects to early varieties and 

are likely a continuation of early trends. Archaic populations continued to rely heavily on 

game, particularly caribou, but diversified their diet and exploitation patterns with 

changing environmental conditions. 

A seasonal pattern of warm season river or lakeshore settlements and interior cold 

weather occupations has been documented in the archaeological record. Since the large 

cold weather mammal species that formed the basis of the Paleo subsistence pattern 

became extinct or moved northward with the onset of warmer climate, Archaic 

populations had a more varied diet, exploiting a range of plant, bird, mammal, and fish 

species. Reliance on specific food resources like fish, deer, and nuts becomes more 

pronounced through time and the presence of more hospitable environs and resource 

abundance led to the expansion of band and family sizes. In the archaeological record, 

this is evident in the presence of larger sites and aggregation camps, where several 

families or bands would come together in times of resource abundance. The coniferous 

forests of earlier times were replaced by stands of mixed coniferous and deciduous trees 

by about 6,000 years ago. The transition to more productive environmental circumstances 

led to a rise in population density. As a result, Archaic sites become more abundant over 

time. Artifacts typical of these occupations include a variety of stemmed and notched 

projectile points, chipped stone scrapers, ground stone tools (e.g., celts, adzes) and 

ornaments (e.g., bannerstones, gorgets), bifaces or tool blanks, animal bone and waste 

flakes, a by-product of the tool making process. Recent research has also documented the 

use of substantial semi-subterranean houses by the latter part of this period. 

Early, Middle and Transitional Woodland Periods 

Significant changes in cultural and environmental patterns are witnessed in the 

Early, Middle and Transitional Woodland periods (ca. 950 B.C. to A.D. 1,000). 

Occupations became increasingly more permanent in this period, culminating in major 

semi-permanent villages by roughly 1000 years ago. Archaeologically, one of the most 

significant changes by Woodland peoples is the appearance of artifacts manufactured 

from modeled clay and the emergence of more sedentary villages. The earliest pottery 

was crudely made by the coiling method and early house structures were simple oval 

enclosures. The Early and Middle Woodland Periods in Ontario are also characterized by 

the appearance of objects, raw materials, and tool forms from the Mississippi and Ohio 
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River valleys, as well as the development and elaboration of burial traditions, including 

the construction of commemorative mounds. 

The Late Woodland 

Beginning circa A.D. 1,000, the archaeological record in Southern and South-

central Ontario documents the emergence of more substantial, semi-permanent 

settlements and the adoption of corn horticulture. These developments are most often 

associated with Iroquoian-speaking populations, the ancestors of the Wendat (Huron), 

Tionontati (Petun or Tobacco Nation) and Attawandaron (Neutral) nations, who were 

known to have resided in the province upon the arrival of the first European explorers and 

missionaries. Iroquoian villages incorporated a number of longhouses, multi-family 

dwellings that contained several families related through the female line. Precontact Late 

Woodland sites may be identified by a predominance of well-made pottery decorated 

with various simple and geometric motifs, triangular projectile points, clay pipes and 

ground stone artifacts. Sites post-dating European contact are recognized through the 

appearance of various items of European manufacture. The latter include materials 

acquired by trade (e.g., glass beads, copper/brass kettles, iron axes, knives and other 

metal implements) in addition to the personal items of European visitors and Jesuit 

missionaries (e.g., finger rings, stoneware, rosaries, glassware). 

Historically, the Lake Simcoe environs formed part of the territory of the Wendat 

(Huron), a confederacy of groups that included the Attignawantan or Bear Nation of the 

Penetang Peninsula, the Tahontaenrat or Deer or White Lodge Nation of the southern 

village of Scanonaenrat, the Attigneenongnahac or People of the Cord (or Net) in the area 

of the Mount St. Louis Ridge, the Arendahronon or Rock Nation in the vicinity of Bass 

Lake and Lakes Couchiching and Simcoe and, after A.D. 1637, the Ataronchronon or 

People Who Dwelt Beyond the Fens, from the area associated with Northern Huronia 

near the mouth of the Wye and Sturgeon Rivers (JR 1959 13:61; 15:39, 17:87-89; 19:125, 

167; 20:21). Numerous Wendat village and camp sites have been identified throughout 

Simcoe County, including near Barrie and Orillia where recent CRM investigations have 

occurred in advance of major urban and infrastructure expansion. These and earlier 

research-based investigations have revealed significant evidence of earlier populations 

whose settlement and material culture patterns are similar to Middle Late Woodland 

groups elsewhere in Ontario, or include unique ceramic “high collared” variants known 

as Lalonde that raise question regarding both in situ development of local Wendat 

populations and earlier migrations from points south and east of their late-16th and early

17th century settlement area.

 The northernmost Iroquoian groups in Ontario – the Wendat and Tionontati -

were heavily decimated by the mid-17th century by European-derived epidemic diseases 

and inter-tribal warfare. This encouraged a mass northern exodus of remnant Iroquoian 

populations out of historic Huronia.   

The project area falls within the Lake Simcoe-Nottawasaga Purchase (Treaty no. 

18) signed between the Crown and the Chippewas. The treaty was signed October 17, 
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1818 and covers a large tract of land between Lake Simcoe and Lake Huron. According 

to Surtees (1984:75-76), the Crown agent, William Claus, and the delegation of 

Chippewa chiefs led by Chief Musquakie (Yellowhead) agreed that in return for the land 

the Crown would provide an annuity of 1,200 pounds. Surtees (1984:76) notes that 

although hunting, fishing and other subsistence activities were not recorded as discussed, 

that Musquakie had asked that the Crown also encourage a doctor to settle in the area. 

This consideration was not included in the formal treaty document (Canada 1891[1992]). 

Treaty no. 18 is represented as a provisional agreement on the Williams Treaty First 

Nations’ website (https://williamstreatiesfirstnations.ca/pre-confederation-treaties/, 

accessed January 8, 2020) which notes that no known confirmatory surrender exists. It 

should also be noted that Indigenous oral accounts and written British accounts about 

treaties and negotiations may differ (see Williams 2018 for the Mississauga perspective 

of Treaty no. 20 – Rice Lake also signed in 1818). 

2.3.2 19th Century and Municipal Settlement 

Historically the project area falls within part of Lot 21, Concessions 8, in the 

former Geographic Township of Innisfil, Town of Innisfil, Simcoe County, Ontario. A 

brief discussion of 19th century municipal settlement in these places and their historical 

predecessors is provided below, as a means of providing general context for 

understanding former land use and identifying features signaling archaeological potential. 

Simcoe County 

The lands that would become Simcoe County were obtained by the British Crown 

in 1818, when a 600,000 ha parcel encompassing parts of the current Simcoe, Grey and 

Dufferin counties was ceded by the Ojibway (Chippewa) (Anderson and Anderson 

1984:40). Following this, plans were made to have the lands surveyed and opened for 

receiving immigrants. The County of Simcoe was officially formed in 1821. Some of its 

townships were surveyed as early as 1819, while others waited almost two decades longer 

(Anderson and Anderson 1984:18). 

Township of Innisfil 

Innisfil Township was first surveyed in 1820 and at that time incorporated the 

southwestern shore of Lake Simcoe, from West Gwillimbury northward to Kempenfelt 

Bay and Vespra (H. Belden & Co. 1881:14). Settlement was enhanced by the clearing of 

cedar swamps to make way for trails, roadways and the construction of homesteads. 

European settlement was slow until after 1831 when the area saw an influx of half-pay 

officers from the British army and navy (Hunter 1893:4). The population grew 

significantly shortly thereafter with the arrival of immigrants from Scotland and Northern 

Ireland. From this point on, the region underwent rather rapid expansion with the building 

of schools, churches, grist mills and postal outlets. The first sawmill in the area was 

established in Tollendal by George McMullen in 1823 (Innisfil Township Council 

1951:7). Prior to this first influx of European settlers, the area had also been an important 

https://williamstreatiesfirstnations.ca/pre-confederation-treaties
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military thoroughfare, as ships made their way down the Nottawasaga River and along 

Kempenfelt Bay, where personnel could be dispatched along the military trail leading 

from the Bay to Penetanguishine (Hunter 1909:68). 

A number of archival sources allow for a consideration of dates of settlement 

within the current project area. Sources considered include a listing by Hunter (1909) of 

settlers in Innisfil Township who arrived by 1837, land registry records, Irwin’s Simcoe 

County Directory and Gazetteer for 1872-73, Hogg Map for the year 1871 (Map 9) and 

Belden’s illustrated atlas for the year 1881 (Map 10).  

Hunter’s 1909 listing of early settlers in Innisfil Township indicates that the lot 

was not settled by 1837. The 1872 Gazetteer indicates the lot was inhabited by John 

Bruce (f) and William Ness (f). Land registry records indicate that the Crown Patent for 

the north half of Lot 21, Concession 8 was granted to William McCullough in 1836 and 

for the south half of the lot was granted to Thomas Wood also in 1836. 

Review of Historic Maps and Imagery 

The 1871 Hogg Map of Simcoe County (Map 9) shows that the north half of Lot 

21 was occupied by A. McCullough and the south half was divided and occupied by W. 

Ness and J. Bruce. No structures are depicted on this map, but 20th Sideroad and Innisfil 

Beach Road are both depicted as open at that time. The 1881 historic atlas map (Map 10) 

does not show an owner associated with the lot, nor any structures on the lot. The 

Northern Railway is now present, running northwest to southeast approximately 300 m 

from the project area. It is acknowledged that the 1881 map shows few structures within 

the project area or the surrounding area. However, this is not necessarily a reflection of 

actual conditions at the time. Many atlases required a subscription to be paid to be 

illustrated in its pages, and so it is that many families simply chose not to subscribe. 

Modern aerial photographs of Innisfil provide further information relevant to the 

historical development of the project area. A 2008 aerial (Map 11) illustrates that the 

southeast portion of the project area surrounding Webster Boulevard had been previously 

disturbed by grading and topsoil removal relating to construction of Webster Boulevard. 

The area south of the project area had been subject to topsoil stripping for the 

construction of a subdivision. The soil stockpile area is present at this time in the western 

portion of the project area. A 2016 aerial (Map 12) illustrates that the southeast portion of 

the project area now contains Webster Boulevard, sidewalks and residential structures. 

An area adjacent to Webster Boulevard appears to have been used as a staging area for 

machinery. The soil stockpile area in the western portion of the project area has been 

expanded by this time. 

��������Ǥ��������ͳ����������������������������
������������������������������������������ǡ�����������������ǡ���������������������������� 14� 

� 
3.0 STAGE 1 PROPERTY INSPECTION 

As the project area was in proximity to several features signaling archaeological 

potential, a Stage 1 property inspection was conducted to observe current conditions and 

evaluate the parcel’s integrity.   

The property inspection was conducted on November 27, 2020 in overcast and 

cool weather conditions. The weather conditions allowed for good visibility for the 

inspection of the surface features. The property inspection began at the northeast portion 

of the project area and proceeded counter-clockwise around the project area, and involved 

the recording and photo-documentation of the field conditions. 

The southeast portion of the project area consists of Webster Boulevard, 

sidewalks, above and below ground utilities (Image 1), residential structures and an area 

of previous disturbance (Image 2). The grassed area northeast of Webster Boulevard is 

steeply sloped (Image 3) and had been previously disturbed (Maps 7 and 8). An 

undisturbed grassed area is present southeast of the stream (Image 4). A small stream and 

associated wetland are present northwest of Webster Boulevard (Images 5 and 6). 

Northwest of the stream is a steeply sloped grassed area (Images 7 and 8). West of 

the sloped area consists of a residential property and a soil stockpile area. The residential 

property contains two structures and a large area of manicured lawn (Images 9 and 10). 

An open grassed area is also present east of the residential property (Images 11 and 12). 

A tree line separates the residential property from the soil stockpile area. The soil 

stockpile area consists of numerous large piles of soil and laneways throughout (Images 

13 to 16). A ditch and above ground utilities are present adjacent to 20th Sideroad (Images 

17 and 18). 

The western portion of the project area consists of a ditch, right-of-way and 

agricultural field on the west side of 20th Sideroad (Image 19). 

The results of our Stage 1 archaeological assessment, as well as the location and 

orientation of report photographs, are presented on Map 13. Map 14 depicts these results 

on the proponent mapping. The unaltered proponent map for the property is presented as 

Map 3. 

Table 3: Documentary Records 

Field Notes and Field Maps Dated November 27, 2020 

Photo Catalogue Dated November 27, 2020 (48 digital photos) 

Location of Records 1600 Attawandaron Road, London, Ontario N6G 3M6 



______________________________________________________________________________________  

_____________________________________________________________________________________  

   

 
 

  

 

  

 

  

  

 
 

 

 

 

  

 

 

  

______________________________________________________________________________________  

_____________________________________________________________________________________  

   

 
 

 

 

 

  

 

 

 
 

 

 

 

 

  

  

  

 

 

 

 

  

 

  

��������Ǥ��������ͳ����������������������������
������������������������������������������ǡ�����������������ǡ���������������������������� 15� 

� 
4.0 ANALYSIS AND CONCLUSIONS 

As noted in Section 2.1, the Province of Ontario has identified numerous factors 

that signal the potential of a property to contain archaeological resources. The Stage 1 

background study included a review of current land use, historic and modern maps, 

registered archaeological sites and previous archaeological studies, past settlement 

history for the area and a consideration of topographic and physiographic features, soils 

and drainage. According to the map-based review and background research, potential for 

the discovery of archaeological sites is indicated by the proximity (within 300 m) to: 

1) watercourse (an unnamed stream);
 

2) reported archaeological sites (Popham map); and,
 

3) 19th century transportation routes (20th Sideroad). 


As the project area contained several features signaling archaeological potential, a 

Stage 1 property inspection was conducted to evaluate the current conditions of the 

project area and determine if any areas of archaeological potential remained intact within 

the project area. The Stage 1 property inspection visually confirmed that portions of the 

project area have witnessed prior disturbance, primarily relating to existing structures, 

paved roads and ditches (0.42 ha; 9.0%). The majority of the project area (3.81 ha; 

81.0%) was previously subject to an archaeological assessment. As such, no further Stage 

2 assessment is recommended for these lands. The remainder of the project area 

consisting of grassed land and an agricultural field is not obviously disturbed and retains 

archaeological potential and Stage 2 survey is recommended (0.44 ha; 9.3%). A 5 m 

transect interval is recommended to achieve the provincial standard. 
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5.0 RECOMMENDATIONS 

Based on the information compiled in the background study and property 

inspection, the following recommendations are made: 

1)	 The grassed areas within the project area, as shown on Map 13 (0.15 ha; 3.2%), 

are not obviously disturbed and retain archaeological potential. These areas will 

require Stage 2 assessment. In keeping with provincial standards, the 

unploughable land is recommended for test pit survey, using a 5 m transect 

interval.  

2)	 The agricultural field within the project area, as shown on Map 13 (0.29 ha; 

6.1%), is not obviously disturbed and retain archaeological potential. This area 

will require Stage 2 assessment. In keeping with provincial standards, the 

ploughable land is recommended for pedestrian survey, using a 5 m transect 

interval. As per Section 2.1.2, Standard 1.f (MTC 2011:32), if the project area 

within the agricultural field is less than 10 m wide it can be assessed via test pit 

survey. 

3)	 The portions of the project area consisting of existing structures, paved roads, 

ditches and previous ground disturbance have been previously disturbed (0.42 ha; 

9.0%) and are considered to no longer retain archaeological potential (Map 13). 

These areas have been photo-documented and no further assessment work is 

recommended. 

4)	 The portions of the project area previously assessed by AMICK in 2003 

meet current MHSTCI standards, and no further archaeological assessment 

is recommended (3.81 ha; 81.0%) (Map 7, Map 13). 

5)	 If the project area is changed to incorporate lands not addressed in this 

report, additional archaeological assessment may be required. 

These recommendations are subject to the conditions laid out in Section 7.0 of 

this report and to the MHSTCI review and acceptance of this report into the Ontario  

Public Register of Archaeological Reports.  
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6.0 SUMMARY 

A Stage 1 archaeological assessment was conducted as part of the Municipal 

Class EA for the proposed extension of Webster Boulevard to 20th Sideroad in the Town 

of Innisfil, Ontario. The project area is roughly 4.6 ha (11.5 ac) in size and located within 

part of Lot 21, Concession 8, in the former Geographic Township of Innisfil, Town of 

Innisfil, Simcoe County, Ontario. The Stage 1 project area consists of a roughly 350 m 

long by 50 m wide corridor to be used to determine the final route alignment. The 

background research indicated that the project area was in proximity to features signaling 

archaeological potential and a Stage 1 property inspection was undertaken. The Stage 1 

property inspection visually confirmed that portions of the project area have witnessed 

prior disturbance, primarily relating to existing structures, paved roads and ditches (0.42 

ha; 9.0%). The majority of the project area (3.81 ha; 81.0%) was previously subject to an 

archaeological assessment. As such, no further Stage 2 assessment is recommended for 

these lands. The remainder of the project area consisting of grassed land and an 

agricultural field is not obviously disturbed and retains archaeological potential, and 

Stage 2 survey is recommended (0.44 ha; 9.3%). 
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7.0 ADVICE ON COMPLIANCE WITH LEGISLATION 

This report is submitted to the Ministry of Heritage, Sport, Tourism and Culture 

Industries as a condition of licensing in accordance with Part VI of the Ontario Heritage 
Act, R.S.O 1990, c 0.18. The report is reviewed to ensure that it complies with the 

standards and guidelines that are issued by the Minister, and that the archaeological 

fieldwork and report recommendations ensure the conservation, protection and 

preservation of the cultural heritage of Ontario. When all matters relating to 

archaeological sites within the project area of a development proposal have been 

addressed to the satisfaction of the MHSTCI, a letter will be issued by the Ministry 

stating that there are no further concerns with regard to alterations to archaeological sites 

by the proposed development. 

It is an offence under Sections 48 and 69 of the Ontario Heritage Act for any 

party other than a licensed archaeologist to make any alteration to a known 

archaeological site or to remove any artifact or other physical evidence of past human use 

or activity from the site, until such time as a licensed archaeologist has completed 

archaeological fieldwork on the site, submitted a report to the minister stating that the site 

has no further cultural heritage value or interest, and the report has been filed in the 

Ontario Public Register of Archaeology Reports referred to in Section 65.1 of the Ontario 
Heritage Act. 

Should previously undocumented (i.e., unknown or deeply buried) archaeological 

resources be discovered, they may be a new archaeological site and therefore subject to 

Section 48(1) of the Ontario Heritage Act. The proponent or person discovering the 

archaeological resources must cease alteration of the site immediately and engage a 

licensed consultant archaeologist to carry out archaeological fieldwork, in compliance 

with Section 48(1) of the Ontario Heritage Act. 

The Funeral, Burial and Cremation Services Act, 2002, S.O. 2002, c.33 requires 

that any person discovering human remains must notify the police or coroner and Dr. 

Crystal Forrest, the Registrar of Burial Sites, War Graves, Abandoned Cemeteries and 

Cemetery Closures, Ontario Ministry of Government and Consumer Services. Her 

telephone number is 416-212-7499 and her e-mail address is Crystal.Forrest@ontario.ca. 

mailto:Crystal.Forrest@ontario.ca
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Image 1: Webster Boulevard and Utilities (looking northwest) 
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Image 2: Previously Disturbed Area (looking southeast) 

Image 3: Grassed and Steeply Sloped Area (looking northwest) 

Image 4: Grassed Area Southeast of Stream  (looking southwest)  
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Image 5: Stream 
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Image 6: Stream and Wetland (looking southwest)  

Image 7: Steeply Sloped Area (looking northwest) 

Image 8: Steeply Sloped Area (looking north) 
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Image 9: Residential Property and Manicured Lawn (looking west) 

 
Image 10: Manicured Lawn (looking east) 
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Image 11: Open Grassed Area (looking northwest) 

Image 12: Open Grassed Area (looking southeast)  
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Image 13: Previously Disturbed Area – Soil Stockpile (looking southeast) 
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Image 14: Previously Disturbed Area – Soil Stockpile (looking southeast)  

Image 15: Previously Disturbed Area – Soil Stockpile (looking east) 

Image 16: Previously Disturbed Area – Soil Stockpile (looking west) 
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Image 17: Ditch and Above Ground Utilities (looking north) 
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 Image 18: Ditch and Above Ground Utilities (looking south)
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Image 19: Ditch and Agricultural Field (looking southwest) 
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Map 1: Location of the Project Area in Innisfil, ON 
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Map 2: Aerial Photograph Showing the Location of the Project Area in Innisfil, ON 

Map 3: Unaltered Proponent Map 
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Map 4: Physiography within the Vicinity of the Project Area Map 5: Soils within the Vicinity of the Project Area 
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Map 6: Drainage within the Vicinity of the Project Area 

Map 7: AMICK (2003) Stage 1 and 2 Previous Assessment 
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Map 8: Areas of Previous Assessment Map 9: Location of the Project Area Shown on 1871 Hogg Map of Simcoe County 
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Map 10: Location of the Project Area Shown on 1881 Illustrated Historical Atlas 

Map
  Map 11: Project Area Shown on 2008 Aerial Photogr  aph 
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Map 12: Project Area Shown on 2016 Aerial Photograph 
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Map 13: Areas of Archaeological Potential  
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Map 14: Areas of Archaeological Potential on Proponent Map  
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EXECUTIVE SUMMARY 

A Stage 2 archaeological assessment was conducted as part of the Webster Boulevard North Extension 
Municipal Class Environmental Assessment (EA), which is aimed at planning for the proposed extension of 
Webster Boulevard from the north termination of the road to 20th Sideroad in the Town of Innisfil, Ontario. 
The project area is roughly 2.66 hectares (6.57 acres) in size and is located within part of Lot 21, Concession 
8, in the former Geographic Township of Innisfil, Town of Innisfil, Simcoe County, Ontario. A Stage 1 
archaeological assessment was completed for the project in 2020 by TMHC and determined that a portion of 
the project area had archaeological potential and required a Stage 2 assessment. Based on the preliminary 
design, the Stage 2 project area consists of a roughly 375 m long by 40 m wide corridor from Webster Road 
to 20th Sideroad, and a roughly 290 m long by 40 m wide corridor along 20th Sideroad. TMHC was contracted 
to undertake the Stage 2 assessment by BT Engineering Inc. on behalf of the Town of Innisfil, which was 
conducted in accordance with the provisions of the Environmental Assessment Act and the Provincial Policy 
Statement (PPS 2020). 

The Stage 2 fieldwork was conducted on June 22, 2021 and consisted of a test pit survey of the grassed, low-
lying scrub/brush, and field portions of the project area, employing a 5 m transect interval (13.5%; 0.36 ha). A 
further 21.1 % (0.56 ha) of the project area had been subject to deep and extensive land alterations that had 
removed archaeological potential. These lands were photo-documented. Finally, 65.4 % (1.74 ha) of the 
project area had been previously assessed and no further work was required. As such, the project area 
should be considered free of archaeological concern and no further archaeological assessment is 
recommended. 

All work met provincial standards and no archaeological material was documented during the assessment. As 
such, the subject property should be considered free of archaeological concern and no further archaeological 
assessment is recommended. 

Our recommendations are subject to the conditions laid out in Section 4.0 of this report and to the MHSTCI’ 
review and acceptance of this report into the provincial registry. 
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added to the Infrastructure Ontario, Ministry of Transportation, Hydro One, Metrolinx, and Niagara Parks 
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complicated projects and have a proven track record in successfully managing and navigating them to 
completion. In 2013, TMHC earned the Ontario Archaeological Society’s award for Excellence in Cultural 
Resource Management. 
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QUALITY INFORMATION
 
1 PROJECT CONTEXT
 

Report prepared by: _______________________ 

Amanda Parks, M.A. (P450) 

Report reviewed by: 	 _______________________ 

Matthew Beaudoin, Ph.D. (P324) 

Principal/Manager of Archaeological Assessment

Manager of Environment Assessment – Archaeology Division 

1.1 Development Context 

1.1.1 Introduction 

An archaeological assessment was conducted as part of the Webster Boulevard North Extension Municipal Class 
Environmental Assessment (EA), which is aimed at planning for the proposed extension of Webster Boulevard 
from the north termination of the road to 20th Sideroad in the Town of Innisfil, Ontario. The project area is 
roughly 2.66 hectares (6.57 acres) in size and is located within part of Lot 21, Concession 8, in the former 
Geographic Township of Innisfil, Town of Innisfil, Simcoe County, Ontario. A Stage 1 archaeological assessment 
was completed for the project in 2020 by TMHC and determined that a portion of the project area had 
archaeological potential and required a Stage 2 assessment. Based on the preliminary design, the Stage 2 project 
area consists of a roughly 375 m long by 40 m wide corridor from Webster Road to 20th Sideroad, and a roughly 
290 m long by 40 m wide corridor along 20th Sideroad. TMHC was contracted to undertake the Stage 2 
assessment by BT Engineering Inc. on behalf of the Town of Innisfil, which was conducted in accordance with 
the provisions of the Environmental Assessment Act and the Provincial Policy Statement (PPS 2020). The purpose of 
the assessment was to determine whether any archaeological resources were present within the project area. 

All archaeological assessment activities were performed under the professional archaeological license of 
Matthew Beaudoin, Ph.D. (P324) and in accordance with the 2011 Standards and Guidelines for Consultant 
Archaeologists (MTC 2011). Permission to commence the study was given by Darcie Dillon of BT Engineering 
Inc. 

1.1.2 Purpose and Legislative Context 

The Ontario Heritage Act (R.S.O. 1990) makes provisions for the protection and conservation of heritage 
resources in the Province of Ontario. Heritage concerns are recognized as a matter of provincial interest in 
Section 2.6.2 of the Provincial Policy Statement (PPS 2020) which states: 

development and site alteration shall not be permitted on lands containing archaeological resources 
or areas of archaeological potential unless significant archaeological resources have been conserved. 

In the PPS, the term conserved means: 

the identification, protection, management and use of built heritage resources, cultural heritage 
landscapes and archaeological resources in a manner that ensures their cultural heritage value or 
interest is retained. This may be achieved by the implementation of recommendations set out in 
a conservation plan, archaeological assessment and/or heritage impact assessment that has been 
approved, accepted or adopted by the relevant planning authority and/or decision-maker. 
Mitigative measures and/or alternative development approaches can be included in these plans 
and assessments. 

The Environmental Assessment Act provides for the protection and conservation of the environment. In this case, 
the environment is widely defined to cover “cultural heritage” resources. Section 5(3)(c) of the Act stipulates 
that heritage resources to be affected by a proposed undertaking be identified during the environmental 
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screening process. Within the EA process, the purpose of a Stage 2 field assessment is to determine if there are 
any archaeological sites within the project area.

1.2 Project Context: Archaeological Context 

1.2.1 Project Area: Overview and Physical Setting 

The project area consists of a roughly 375 m long by 40 m wide corridor from Webster Road to 20th 

Sideroad, and a roughly 290 m long by 40 m wide corridor along 20th Sideroad in the Town of Innisfil, ON. 
Measuring approximately 2.66 hectares (6.57 acres), the project area is located within part of Lot 21, 
Concession 8, in the former Geographic Township of Innisfil, Simcoe County. From east to west the general 
environs include Webster Boulevard and its right-of-way (ROW), an open field of scrub/brush, a soil stockpile 
area, manicured lawn fronting 20th Sideroad, 20th Sideroad and its ROW, and an agricultural field. 

The project area falls within the Peterborough Drumlin Field, a rolling till plain covering an area of 
approximately 1,750 m2 extending from Hastings County in the east to Simcoe County in the west (Map 3; 
Chapman and Putnam 1984:169-171). The region contains approximately 3,000 drumlins and a number of 
drumlinoid hills and eskers. Most of the drumlins in this field are orientated on an axis leading from the 
northeast to the southwest due to the direction of glacial ice movements over the till plain. South of Lake 
Simcoe, the inter-drumlin zones contain sand plains. The eskers within the Peterborough Drumlin Field 
contain gravel deposits that have been continually exploited as sources of road construction material 
(Chapman and Putnam 1984:169-170). Specifically, the project area falls within a till plain. 

Three soil types are present within the project area: Bondhead Sandy Loam in the west, and Smithfieldy Silty 
Clay Loam and Sargent Gravelly Sandy Loam in the east (Map 4). The majority of the project area contains 
Bondhead sandy loam, a well-drained soil developed on till (Hoffman et al. 1962:27).  Smaller portions of 
project area contain Smithfieldy Silty Clay Loam, an imperfectly drained soil developed on calcareous, varved, 
silt loam and clay parent material (Hoffman et al. 1962:29), and Sargent Gravelly Sandy Loam, a well-drained 
soil developed on pale brown parent material of outwash gravel material (Hoffman et al. 1962:28). 

The project area lies within the Lake Simcoe drainage basin (Map 5). A large wetland is mapped south of the 
project area adjacent to the project area. An unnamed stream runs through the project area and along the 
northeast edge of the project area. 

2 
 3 



  
 Stage 2 Archaeological Assessment 

 Proposed Webster Boulevard North Extension, Town of Innisfil, ON 
 Stage 2 Archaeological Assessment

 Proposed Webster Boulevard North Extension, Town of Innisfil, ON 
 

  

 
 

 
  

 

    

   

  
  

 

 

  
 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 
  

 
 

  

  

    

1.2.2 Summary of Registered or Known Archaeological Sites 

According to Ontario’s Past Portal maintained by the MHSTCI, there are three registered archaeological sites 
within 1 km of the project area (Table 1); however, upon a more detailed review, two of the sites (BbGv-44 
and BbGv-45) are further than 1 km away. The third site (BbGv-37) is mapped approximately 300 m southeast 
of the project area; however, based on the site information provided in PastPortal this site is actually located 
on Lot 1, Concession 9 over 11 km west of the project area. 

Table 1: Registered Archaeolgocial Sites within 1 km of the Subject Property 

Borden 
Number Site Name Time Period Affinity Site Type Status 

BbGv-37 Kloosterman 1 Post-Contact No Further 
CHVI 

BbGv-44 John McConkey Post-Contact Euro-Canadian scatter Further CHVI 
BbGv-45 John Gordon Post-Contact Euro-Canadian scatter Further CHVI 

TMHC has identified a further two sites (BbGv-40 and BbGv-41) that are located within 1 km of the project 
area that did not appear within PastPortal search. These sites are described in Section 1.2.3 of this report. 

Several unregistered sites are also located within 1 km of the project area. In the 1950s, Robert Popham 
(1950:82) identified 64 Indigenous village sites in Innisfil Township. Popham was working with detailed but 
unpublished data collected by Andrew F. Hunter, who travelled throughout old Huronia on his bicycle in 
search of Huron sites. Popham’s map of Huron sites in Innisfil Township (1950:83) shows three archaeological 
sites within 1 km of the project area, and the closest is located in the northwest corner of Lot 21, Concession 
8, which is roughly 200 m northwest of the project area. 

1.2.3 Summary of Past Archaeological Investigations within 50 m 

During the course of this study, four previous archaeological investigations within 50 m of the project area 
were identified. However, it should be noted that the MHSTCI currently does not provide an inventory of 
archaeological assessments to assist in this determination. 

1.2.3.1	 Stage 1 & 2 Archaeological Assessment of D.G. Pratt Construction Subdivision  (Map 6) 

In 2003, AMICK Consultants conducted a Stage 1 & 2 archaeological assessment for a proposed subdivision on 
the north half of Lot 21, Concession 8, Town of Innisfil. The Stage 2 assessment consisted of pedestrian survey 
and test pitting at a 5 m interval. No archaeological material was recovered during the Stage 2 assessment. 
The results of the Stage 1 and 2 assessments are presented in a report entitled Report on the 2003 Stage 1-2 
Archaeological Assessment of the D.G. Pratt Construction Subdivision, Part of North Half of Lot 21, Concession 8, 
Innisfil Township, County of Simcoe (AMICK 2003; Licensee Marilyn Cornies, PIF P038-043). 

1.2.3.2	 Stage 1 to 3 Archaeological Assessment of the Alcona North Subdivision 

In 2003, AMICK Consultants conducted a Stage 1 & 2 archaeological assessment for a proposed subdivision on 
the south half of Lot 21, Concession 8, Town of Innisfil. At least one site was documented, and a Stage 3 
assessment was conducted. Unfortunately, we were unable to obtain a copy of this report for review. The 
report is entitled Report on the 2003 Stage 1-3 Archaeological Assessment of the Alcona North Subdivision, Part of 

South Half of Lot 21, Concession 8, Innisfil Township, County of Simcoe (AMICK 2004; Licensee Marilyn Cornies, 
PIF P038-042). 

1.2.3.3	 Stage 1 & 2 Archaeological Assessment Loblaw’s Properties Ltd. & Alcona Capital Properties Inc. (SD 
Map 1) 

In 2004, Archaeologix Inc. conducted a Stage 1 & 2 archaeological assessment for a proposed 50.5 ac 
development on part of Lot 21, Concession 8, Town of Innisfil. The Stage 2 assessment consisted of 
pedestrian survey and test pitting at a 5 m interval. Two archaeological sites were identified during the 
assessment: BbGv-40 and BbGv-41. BbGv-40 consisted of mid-19th-century domestic material and was 
recommended for Stage 3 assessment. BbGv-41 consisted of mid-to-late 19th-century domestic material that 
was not recommended for further assessment. Both sites are located roughly 600 m south of the current 
project area. The results of the Stage 1 and 2 assessment are presented in a report entitled Archaeological 
Assessment (Stages 1 & 2) Application for Consent, Loblaws Properties Ltd. & Alcona Capital Properties Inc. Part of Lot 
21, Concession 8, Town of Innisfil, Simcoe County, Ontario (Archaeologix Inc. 2014; Licensee Jim Wilson, PIF P001
204). 

1.2.3.4	 Stage 1 Archaeological Assessment – Proposed Webster Boulevard North Extension (Map 7) 

A Stage 1 archaeological assessment was conducted in 2020 by TMHC as part of the Municipal Class EA for 
the proposed extension of Webster Boulevard to 20th Sideroad in the Town of Innisfil, Ontario. The project 
area is located within part of Lot 21, Concession 8, in the former Geographic Township of Innisfil, Town of 
Innisfil, Simcoe County, Ontario. The background research indicated that the project area was in proximity to 
features signaling archaeological potential and a Stage 1 property inspection was undertaken. The Stage 1 
property inspection visually confirmed that portions of the project area have witnessed prior disturbance, 
primarily relating to existing structures, paved roads, and ditches. Numerous previous archaeological 
assessments were noted within the project area, none of which recommended further archaeological 
assessment. As these previous projects meet current MHSTCI Standards and Guidelines, no further Stage 2 
assessment was recommended for these lands. The remainder of the project area consisted of grassed land 
and an agricultural field that were found to retain archaeological potential. A Stage 2 survey was 
recommended. The report docuemtning this work is entitled Stage 1 Archaeological Assessment: Municipal Class 
EA, Proposed Webster Boulevard North Extension, 20th Sideroad to Webster Boulevard, Part of Lot 21, Concession 8, 
Former Geographic Township of Innisfil, Town of Innisfil, Simcoe County, Ontario (TMHC 2021; Licensee Matthew 
Beaudoin, PIF P324-0564-2020). 

1.2.4 Dates of Archaeological Fieldwork 

The Stage 2 fieldwork was conducted on June 22, 2021, in sunny and warm weather conditions under the 
direction of Amelia Pilon, M.A. (R1265). 
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1.3 Project Context: Historical Context 

1.3.1 First Peoples Settlement in Simcoe County 

The previous Stage 1 assessment report (TMHC 2021) provided a detailed summaries of past Indigenous 
settlement in the general vicinity of the project area. As such, the same information is not repeated here. A 
summary of the themes and temporal periods of Indigenous settlement is provided in Table 2. 

Table 2: Chronology of Indigenous Settlement in the Simcoe County Area 

Period Time Range 
(circa) Diagnostic Features Archaeological 

Complexes 

Paleo 
Early 9000-8400 BCE fluted projectile points Gainey, Barnes, 

Crowfield 

Late 8400-8000 BCE non-fluted and lanceolate 
points 

Holcombe, Hi-Lo, 
Lanceolate 

Archaic 

Early 8000-6000 BCE serrated, notched, 
bifurcate base points Nettling 

Middle 6000-2500 BCE stemmed, side & corner 
notched points 

Brewerton, Otter Creek, 
Stanly/Neville 

Late 

2000-1800 BCE narrow points Lamoka 

1800-1500 BCE broad points Genesee, Adder 
Orchard, Perkiomen 

1500-1100 BCE small points Crawford Knoll 
Terminal 1100-950 BCE first true cemeteries Hind 

Woodland 

Early 950-400 BCE expanding stemmed 
points, Vinette pottery Meadowood 

Middle 400 BCE-500 CE dentate, pseudo-scallop 
pottery Saugeen 

Transitional 500-900 CE first corn, cord-wrapped 
stick pottery Princess Point 

Late 

900-1300 CE first villages, corn 
horticulture, longhouses Glen Meyer, Pickering 

1300-1400 CE large villages and houses Uren, Middleport 

1400-1650 CE 
tribal emergence, 
territoriality, first 

Europeans 

Petun -Tionontati, 
Huron-Wendat, Odawa, 

Nipissing 

Contact 
Indigenous 1700 CE-present 

treaties, mixture of 
Indigenous & European 

items 
Anishinaabe 

Settler 1796 CE-present industrial goods, 
homesteads 

pioneer life, municipal 
settlement 

1.3.2 Treaty History 

The project area falls within the Lake Simcoe-Nottawasaga Purchase (Treaty no. 18). 

The south shore of Kempenfelt Bay forms part of the northeastern boundary of the Lake Simcoe-Nottawasaga 
Purchase (Treaty no. 18) signed between the Crown and the Chippewas. The treaty was signed October 17, 
1818 and covers a large tract of land between Lake Simcoe and Lake Huron. According to Surtees (1984:75
76), the Crown agent, William Claus, and the delegation of Chippewa chiefs led by Chief Musquakie 
(Yellowhead) agreed that in return for the land the Crown would provide an annuity of 1,200 pounds. Surtees 
(1984:76) notes that although hunting, fishing and other subsistence activities were not recorded as discussed, 
that Musquakie had asked that the Crown also encourage a doctor to settle in the area. This consideration 
was not included in the formal treaty document (Canada 1891[1992]). Treaty no. 18 is represented as a 
provisional agreement on the Williams Treaty First Nations’ website which notes that no known confirmatory 
surrender exists. It should also be noted that Indigenous oral accounts and written British accounts about 
treaties and negotiations may differ (see Williams 2018 for the Mississauga perspective of Treaty no. 20 – Rice 
Lake also signed in 1818). 

1.3.3 Nineteenth-Century and Municipal Settlement 

Historically the project area falls within part of Lot 21, Concession 8, in the former Geographic Township of 
Innisfil, Simcoe County, Ontario. A brief discussion of 19th-century municipal settlement in these places and 
their historical predecessors is provided below, as a means of providing general context for understanding 
former land use and identifying features signaling archaeological potential. 

The lands that would become Simcoe County were obtained by the British Crown in 1818, when a 600,000 ha 
parcel encompassing parts of the current Simcoe, Grey and Dufferin counties was ceded by the Ojibway 
(Chippewa) (Anderson and Anderson 1984:40). Following this, plans were made to have the lands surveyed 
and opened for receiving immigrants. The County of Simcoe was officially formed in 1821. Some of its 
townships were surveyed as early as 1819, while others waited almost two decades longer (Anderson and 
Anderson 1984:18). 

Innisfil Township was first surveyed in 1820 and at that time incorporated the southwestern shore of Lake 
Simcoe, from West Gwillimbury northward to Kempenfelt Bay and Vespra (H. Belden & Co. 1881:14). 
Settlement was enhanced by the clearing of cedar swamps to make way for trails, roadways and the 
construction of homesteads. European settlement was slow until after 1831 when the area saw an influx of 
half-pay officers from the British army and navy (Hunter 1893:4). The population grew significantly shortly 
thereafter with the arrival of immigrants from Scotland and Northern Ireland. From this point on, the region 
underwent rather rapid expansion with the building of schools, churches, grist mills and postal outlets. The 
first sawmill in the area was established in Tollendal by George McMullen in 1823 (Innisfil Township Council 
1951:7). Prior to this first influx of European settlers, the area had also been an important military 
thoroughfare, as ships made their way down the Nottawasaga River and along Kempenfelt Bay, where 
personnel could be dispatched along the military trail leading from the Bay to Penetanguishine (Hunter 
1909:68). 

A number of archival sources allow for a consideration of dates of settlement within the current project area. 
Sources considered include a listing by Hunter (1909) of settlers in Innisfil Township who arrived by 1837, 
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land registry records, Irwin’s Simcoe County Directory and Gazetteer for 1872-73, Hogg Map for the year 
1871 (Map 8) and Belden’s illustrated atlas for the year 1881 (Map 9). 

Hunter’s 1909 listing of early settlers in Innisfil Township indicates that the lot was not settled by 1837. The 
1872 Gazetteer indicates the lot was inhabited by John Bruce (f) and William Ness (f). Land registry records 
indicate that the Crown Patent for the north half of Lot 21, Concession 8 was granted to William McCullough 
in 1836 and for the south half of the lot was granted to Thomas Wood also in 1836. 

The 1871 Hogg Map of Simcoe County (Map 8) shows that the north half of Lot 21 was associated with A. 
McCullough. No structures are depicted on this map, but 20th Sideroad and Innisfil Beach Road are both 
depicted as open at that time. Belden’s 1881 Illustrated Atlas map (Map 9) does not show an owner associated 
with either lot, nor any structures. The Northern Railway is now present, running northwest to southeast 
approximately 300 m from the project area. It is acknowledged that the 1881 map shows few structures 
within the project area or the surrounding area. However, this is not necessarily a reflection of actual 
conditions at the time. Many atlases required a subscription to be paid to be illustrated in its pages, and so it is 
that many families simply chose not to subscribe.

2 STAGE 2 ARCHAEOLOGICAL ASSESSMENT
 

2.1 Field Methods 

All fieldwork was undertaken in good weather and lighting conditions. No conditions were encountered that 
would hinder the identification or recovery of artifacts. The property boundaries were determined in the field 
based on proponent mapping, landscape features, and GPS co-ordinates. 

The project area was comprised of manicured grassed lands, low-lying scrub/brush, and an agricultural field. 
The portion of the project area within the agricultural field (west of 20th Sideroad) mostly measured less than 
10 m in width, with the exception of a small, centrally located area that is required for a proposed roundabout 
that extended to a maximum of 20 m into the agricultural field. The agricultural field was inspected upon 
arrival and while it had been ploughed and weathered for planting, surface visibility was below 80% due to 
existing bean crops and debris from previous crops (Images 1 and 2). As the portion of the project area within 
the active agricultural fields beyond the 10 m width was small (less than 0.1 ha) it was decided in the field to 
walk over the area at a reduced interval to identify any surface artifacts that might be visible and then test pit 
the area at a 5 m transect interval. 

As a result, the grassed, low-lying scrub/brush, and agricultural field portions of the project area were subject 
to a standard test pit assessment, employing a 5 m transect interval (13.5%; 0.36 ha; Images 3 to 5). Test pits 
measuring at least 30 cm (shovel-width) were excavated through the first 5 cm of subsoil with all fill screened 
through 6 mm hardware cloth. Once screening was finished, the stratigraphy in the test pits was examined and 
then the pits were backfilled as best as possible, tamped down by foot and shovel and re-capped with sod. 
Test pitting extended up to 1 m from all standing features, including trees and buildings, when present. It was 
anticipated that when cultural material was found, the test pit survey would be intensified (reduced to 2.5 m) 
to determine the size of the site. If not enough archaeological materials were recovered from the 
intensification test pits, a 1 m2 test unit would be excavated atop of one of the positive test pits to gather 
additional information. The test pits contained roughly 40 cm of brown sandy loam soil over yellow sandy 
loam subsoil (Image 6). 

As per Section 2.1, Standard 2 of the Standards and Guidelines (MTC 2011:28-29), certain physical features and 
deep land alterations are considered as having low archaeological potential and are thus exempt from the 
standard test pit survey. Approximately 21.1% (0.56 ha) of the project area was disturbed, consisting of the 
existing paved roadways and paved and gravel driveway entrances to adjacent residential properties (Images 7 
to 9). 

Finally, roughly 65.4% (1.74 ha) of the project area was previously assessed and did not require further 
assessment (AMICK 2003). 

Map 10 illustrates the Stage 2 field conditions and assessment methods; the location and orientation of all 
photographs appearing in this report are also shown on this map. Map 11 presents the Stage 2 results on the 
proponent mapping. An unaltered proponent map is provided as Map 12. 
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2.  2 Record of Finds 

No archaeological materials or sites were identified during the Stage 2 archaeological assessment of the 
project area. Table 3 provides an inventory of the documentary records generated during this project.  

All files are currently being stored at the TMHC  corporate office located at 1108 Dundas Street, Unit 105, 
London, ON, N5W 3A7. 

Table 3: Documentary Records  

Date Field Notes Field Maps  Digital Images 
 June 22, 2021 Digital and hard copies Digital and hard copies 29 Images 
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2.  3 Analysis and Conclusions 

A Stage 2 field assessment was carried out in keeping with the MHSTCI’ Standards and Guidelines (MTC 2011). 
The test pit survey did not result in the documentation of archaeological resources. As such, the project area  
should be considered free of archaeological concern.  

2.  4 Recommen  dations 

All work met pr  ovincial standards and no archaeological material was documented during the assessment. As  
such, the project area should be conside  red free of archaeological concern and no further archaeological 
assessment is  recommended.  

Our recommendations are subject to the conditions laid out in Section 4.0 of this report and to the MHSTCI’ 
review and acceptance of this report into the provincial registry. 

3 SUMMARY
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A Stage 2 archaeological assessment was conducted as part of the Webster Boulevard North Extension 
Municipal Class Environmental Assessment (EA), which is aimed at planning for the proposed extension of 
Webster Boulevard from the north termination of the road to 20th Sideroad in the Town of Innisfil, Ontario. 
The project area is roughly 2.66 hectares (6.57 acres) in size and is located within part of Lot 21, Concession 
8, in the former Geographic Township of Innisfil, Town of Innisfil, Simcoe County, Ontario. Approximately 
13.5% (0.36 ha) of the project area was subject to a test pit survey at a 5 m interval and no archaeological 
resources were encountered. A further 21.1% (0.56 ha) of the project area had been subject to deep and 
extensive land alterations that had removed archaeological potential. These lands were photo-documented. 
Finally, 65.4% (1.74 ha) of the project area had been previously assessed and no further work was required. As 
such, the subject property should be considered free of archaeological concern and no further archaeological 
assessment is recommended. 
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Image 1: Agricultural Field Under Crop 

Looking South 

Image 2: Poor Surface Visibility 
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Image 3: Test Pit Survey in Progress within Agricultural Field 

Looking Northwest 

Image 4: Test Pit Survey in Progress within Low-Lying Scrub/Brush 

Looking Southwest 

Image 5: Test Pit Survey in Progress within Manicured Lawn 

Looking West 

Image 6: Typical Test Pit 
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Image 7: Gravel Driveway and Sideroad 20 ROW 

Looking South 

Image 8: Gravel Driveway 

Looking West 
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Image 9: Paved Driveway 

Looking West 
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Map 1: Location of the Project Area in Innisfil, ON 
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Map 2: Aerial Photograph Showing the Location of the Project Area 
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Map 3: Physiography Within the Vicinity of the Project Area 
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Map 4: Soils Within the Vicinity of the Project Area 

 
 

 

Map 5: Drainage Within the Vicinity of the   Project Area 
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Map 6: AMICK (2003) Stage 1 and 2 Previous Assessment 

 
 

 

Map 7: TMHC (2021) Stage 1 Assessment  Results 
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Map 8: Location of the Project Area Shown on 1871 Hogg’s Map of Simcoe County 

 
 

 

Map 9: Location of the Project Area Shown on 1881 Illustrated Historical Atlas M  ap 
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Map 10: Stage 2 Field Conditions and Assessment Results 

 
 

 

 Map 11: Stage 2 Field Conditions and Assessment Results Shown on Proponent Mapping  
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Subject: Noise Assessment 
Project: 20-021 Webster Boulevard North EA Study 
Date: July 9, 2021 

9040 Leslie Street, Unit 218 
Richmond Hill, ON L4B 3M4 

905-709-4554 

TECHNICAL MEMORANDUM
 
TO: File DATE: July 9, 2021 

FROM: Steve Taylor, P.Eng./Darcie Dillon, P.Eng. PROJECT #: 20-021 

PROJECT: Webster Boulevard North Extension Environmental Assessment Study 

SUBJECT: Noise Assessment 

1.	 INTRODUCTION 

The purpose of this technical memorandum is to review the noise impacts to residential properties from 
vehicular sources from the proposed extension of Webster Boulevard North to 20th Sideroad. There are no 
rail or air sources of noise. The Study Area is in Figure 1. 

Figure 1: Study Area
 

The proposed extension will connect the existing terminus of Webster Boulevard to 20th Sideroad. The 
existing residential properties are considered noise sensitive land uses and require an acoustic assessment to 
determine the effects of vehicular traffic noise on the residents. 

A mitigation assessment is carried out for any receiver sites where the proposed roadworks will result in a 
noise level increase of greater than 5 dBA or a noise level above 65 dBA, 10 years after construction (2034). 
Mitigation (noise control) measures will be considered within the right-of-way for noise sensitive receivers. 

2.	 METHODOLOGY 

The assessment was conducted within the Study Area to determine the impact to noise sensitive areas 
(NSA’s) and what mitigations measures, if any, should be incorporated into the design. 

The assessment was performed in accordance with MECP and MTO Noise Guidelines, MTO/MECP Noise 
Protocol, and MTO’s Environmental Guide for Noise, which are used for the planning of new roadways 
adjacent to noise sensitive land uses.  These guidelines specify the equivalent sound level criteria for indoor 
and outdoor amenity areas. 

STAMSON 5.04 was used to calculate the noise levels for the Outdoor Living Area (OLA).  The general overall 
procedure outlined in this report and the noise assessment included: 

•	 Identification of the noise sources and Noise Sensitive Areas (NSA’s) within the Study Area. 
•	 Establishment of receiver sites in the NSA’s. 
•	 Prediction of future roadway traffic volumes (2024 horizon for road construction). 
•	 Prediction of the equivalent sound levels for the 2034 horizon planning year. 
•	 A comparison of noise abatement alternatives (if required) and consideration of the need for noise 

mitigation measures. 

3.	 TRAFFIC INPUT DATA 

Webster Boulevard North Extension 

Traffic volumes for the new Webster Boulevard North extension were obtained from the traffic analysis 
completed as part of the Environmental Assessment Study. Traffic growth is estimated at 2% per year. The 
volumes were used to assess impacts of the earliest planned construction of the road extension (2024). The 
AADT volumes are illustrated in Table 1. A 90/10 daytime/nighttime split for traffic volumes was used. 

Table 1: Webster Boulevard Traffic Input Data 

AADT 
2024 (Existing) and 2034 

(Without the Project) 
2024 (With the 

Project) 
2034 (With the 

Project) 

Webster Boulevard North 960 3020 3656 

Webster Boulevard North is currently a 2-lane major collector roadway with a posted speed of 50 km/h near 
the site. The road extension is also planned to be a 2-lane major collector roadway.  

Transportation Planners and Value Engineers 
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Subject: Noise Assessment 
Project: 20-021 Webster Boulevard North EA Study 
Date: July 9, 2021 

Subject: Noise Assessment 
Project: 20-021 Webster Boulevard North EA Study 
Date: July 9, 2021 

20th Sideroad 

Traffic volumes for 20th Sideroad were obtained from previous traffic counts completed in 2017; see 
Appendix A. Traffic growth is estimated at 2% per year. The AADT volumes are illustrated in Table 2. A 90/10 
daytime/nighttime split for traffic volumes was used. 

Table 2: 20th Sideroad Traffic Input Data 

AADT 
2017 Traffic Counts 2024 (Without and With 

the Project) 
2034 (Without and With 

the Project) 
20th Sideroad 4200 4824 5881 

20th Sideroad is currently a 2-lane arterial roadway with a posted speed of 80 km/h near the site. The road 
extension is also planned to be a 2-lane major collector roadway.  

Additional input to the STAMSON model included: 
•	 The intermediate ground surface (hard surface reflects sound, soft surface absorbs sound); 
•	 Distance, in metres, from the source to the receiver, using the centreline of the road as the source; 
•	 The angle at which the receiver (apartment) intercepts the source (roadway), measured relative to 

the perpendicular line between the source and the receiver; 
•	 Receiver height (standard is 1.5 m above ground level during the daytime and 4.5 m above ground 

level during the nighttime); 
•	 Posted speed limit – the posted speed limit is 50 km/h for Webster Boulevard and 80 km/h for 20th 

Sideroad within the study limits; 
•	 Depth of woods (0-30 m, 30-60 m, 60 m or more); 
•	 Roadway grade (slope); 
•	 Topography (hills, flatlands); and 
•	 Existing attenuation due to shielding from barriers (natural or man-made). 

4.	 ANALYSIS OF SOUND LEVELS 

Year 2024 16-hour equivalent daytime sound levels and 8-hour nighttime sound levels for the receiver site, 
calculated using the STAMSON noise software program, are shown in Table 3. Year 2034 16-hour equivalent 
daytime sound levels and 8-hour nighttime sound levels for the receiver site with and without the project 
are shown in 

Table 4. 

Table 3: Existing Sound Levels from Traffic Sources 


Receiver 
Site 

Year 2024 Day-time 
(16 h) 

(Without the Project) 

Year 2024 Night-time 
(8 h) 

(Without the Project) 

Year 2024 Day-time 
(16 h) 

(With the Project) 

Year 2024 Night
time (8 h) 

(With the Project) 

R1 43.2 42.2 47.6 42.2 

Table 4: Future Projected Sound Levels from Traffic Sources with and without the Project 


Receiver 
Site 

Year 2034 Day-time 
(16 h) 

(Without the Project) 

Year 2034 Night-time 
(8 h) 

(Without the Project) 

Year 2034 Day-time 
(16 h) 

(With the Project) 

Year 2034 Night
time (8 h) 

(With the Project) 

R1 43.6 42.2 48.4 42.8 

These sound levels are representative of comparative changes only.  The ambient suburban sound levels 
from all other sources are forecast to be in the order of 50 dBA (with or without the project). 

5.	 CONCLUSIONS 

Where no dominant noise source currently exists or is projected to exist in the future, as a guideline a Class 2 
(suburban) area is assumed to be 50 dBA as per MECP’s NPC-205 and NPC-233. Noise levels are expected to 
increase by less than 5 dBA with or without the project in 2024 or 2034, and sound levels are less than 65 
dBA; therefore the provision of mitigation is not required. The project will have only a minor effect on sound 
levels. 

Prepared by: 	

Darcie Dillon,   P.Eng.
 
BT Engineering   Inc.
 

 

 

Reviewed and Approved by:  

July 9, 2021 July 9, 2021 
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Steven Taylor, P.Eng. 

BT Engineering   Inc.
 



 

 

 
 

 

 

Appendix A 


Traffic Volumes for 20th Sideroad 

from 2017 Traffic Counts 


Ontario Traffic Inc 
Morning Peak Diagram Specified Period 

From: 
To: 

6:30:00 
9:30:00 

One Hour Peak 
From: 
To: 

8:00:00 
9:00:00 

Municipality: 
Site #: 
Intersection: 
TFR File #: 
Count date: 

Innisfil 
1712800003 
Innisfil Beach Rd & Webster Blvd 
2 
3-May-17 

Weather conditions: 

Person(s) who counted: 

** Signalized Intersection ** Major Road: Innisfil Beach Rd runs W/E 

North Leg Total: 

North Entering: 

North Peds: 

Peds Cross: 

106 

69 

24 

Heavys 

Trucks 

Cars 

Totals 

0 

1 

35 

36 

0 

0 

8 

8 

0 

1 

24 

25 

0 

2 

67 

Heavys 

Trucks 

Cars 

Totals 

0 

4 

33 

37 

Heavys Trucks Cars Totals 

0 27 775 802 

Heavys Trucks Cars Totals 

0 3 17 20 

0 11 309 320 

0 9 65 74 

0 23 391 

Peds Cross: 

West Peds: 

West Entering: 

West Leg Total: 

38 

414 

1216 

Webster Blvd 

Innisfil Beach Rd 
W 

N 

E 

S 
Innisfil Beach Rd 

Webster Blvd 

East Leg Total: 

East Entering: 

East Peds: 

Peds Cross: 

1016 

609 

30 

Cars Trucks Heavys Totals 

6 0 0 6 

548 16 0 564 

36 3 0 39 

590 19 0 

Cars Trucks Heavys Totals 

392 15 0 407 

Cars 

Trucks 

Heavys 

Totals 

109 

12 

0 

121 

Cars 

Trucks 

Heavys 

Totals 

192 

10 

0 

202 

10 

1 

0 

11 

59 

3 

0 

62 

261 

14 

0 

Peds Cross: 

South Peds: 

South Entering: 

South Leg Total: 

22 

275 

396 

Comments 



Ontario Traffic Inc 
Afternoon Peak Diagram Specified Period 

From: 
To: 

15:30:00 
18:30:00 

One Hour Peak 
From: 
To: 

16:30:00 
17:30:00 

Municipality: 
Site #: 
Intersection: 
TFR File #: 
Count date: 

Innisfil 
1712800003 
Innisfil Beach Rd & Webster Blvd 
2 
3-May-17 

Weather conditions: 

Person(s) who counted: 

** Signalized Intersection ** Major Road: Innisfil Beach Rd runs W/E 

North Leg Total: 

North Entering: 

North Peds: 

Peds Cross: 

150 

48 

12 

Heavys 

Trucks 

Cars 

Totals 

0 

1 

17 

18 

0 

0 

7 

7 

0 

0 

23 

23 

0 

1 

47 

Heavys 

Trucks 

Cars 

Totals 

0 

0 

102 

102 

Heavys Trucks Cars Totals 

0 15 569 584 

Heavys Trucks Cars Totals 

0 0 80 80 

0 13 780 793 

0 2 179 181 

0 15 1039 

Peds Cross: 

West Peds: 

West Entering: 

West Leg Total: 

6 

1054 

1638 

Webster Blvd 

Innisfil Beach Rd 
W 

N 

E 

S 
Innisfil Beach Rd 

Webster Blvd 

East Leg Total: 

East Entering: 

East Peds: 

Peds Cross: 

1351 

494 

3 

Cars Trucks Heavys Totals 

15 0 0 15 

424 11 0 435 

43 1 0 44 

482 12 0 

Cars Trucks Heavys Totals 

843 14 0 857 

Cars 

Trucks 

Heavys 

Totals 

229 

3 

0 

232 

Cars 

Trucks 

Heavys 

Totals 

128 

3 

0 

131 

7 

0 

0 

7 

40 

1 

0 

41 

175 

4 

0 

Peds Cross: 

South Peds: 

South Entering: 

South Leg Total: 

14 

179 

411 

Comments 

Ontario Traffic Inc 
Total Count Diagram 

Municipality: 
Site #: 
Intersection: 
TFR File #: 
Count date: 

Innisfil 
1712800003 
Innisfil Beach Rd & Webster Blvd 
2 
3-May-17 

Weather conditions: 

Person(s) who counted: 

** Signalized Intersection ** Major Road: Innisfil Beach Rd runs W/E 

North Leg Total: 

North Entering: 

North Peds: 

Peds Cross: 

795 

378 

47 

Heavys 

Trucks 

Cars 

Totals 

0 

7 

216 

223 

0 

0 

47 

47 

0 

2 

106 

108 

0 

9 

369 

Heavys 

Trucks 

Cars 

Totals 

0 

13 

404 

417 

Heavys Trucks Cars Totals 

1 103 3973 4077 

Heavys Trucks Cars Totals 

0 6 308 314 

0 62 2741 2803 

1 25 697 723 

1 93 3746 

Peds Cross: 

West Peds: 

West Entering: 

West Leg Total: 

60 

3840 

7917 

Webster Blvd 

Innisfil Beach Rd 
W 

N 

E 

S 
Innisfil Beach Rd 

Webster Blvd 

East Leg Total: 

East Entering: 

East Peds: 

Peds Cross: 

6320 

3199 

61 

Cars Trucks Heavys Totals 

48 3 0 51 

2862 70 0 2932 

206 10 0 216 

3116 83 0 

Cars Trucks Heavys Totals 

3047 74 0 3121 

Cars 

Trucks 

Heavys 

Totals 

950 

35 

1 

986 

Cars 

Trucks 

Heavys 

Totals 

895 

26 

1 

922 

48 

4 

0 

52 

200 

10 

0 

210 

1143 

40 

1 

Peds Cross: 

South Peds: 

South Entering: 

South Leg Total: 

44 

1184 

2170 

Comments 



Ontario Traffic Inc 
Traffic Count Summary 

Intersection: Innisfil Beach Rd & Webster Blvd Count Date: 3-May-17 Municipality: Innisfil 
North Approach Totals 

North/South
Total 

Approaches 

South Approach Totals 

Hour 
Ending 

Includes Cars, Trucks, & Heavys 
Total 
Peds 

Hour 
Ending 

Includes Cars, Trucks, & Heavys 
Total 
PedsLeft Thru Right 

Grand 
Total Left Thru Right 

Grand 
Total 

7:00:00 3 3 44 50 0 149 7:00:00 86 9 4 99 0 
8:00:00 14 4 63 81 3 278 8:00:00 167 4 26 197 0 
9:00:00 25 8 36 69 24 344 9:00:00 202 11 62 275 22 

16:00:00 14 9 34 57 3 256 16:00:00 160 11 28 199 1 
17:00:00 21 1 17 39 4 204 17:00:00 127 7 31 165 6 
18:00:00 21 18 18 57 9 227 18:00:00 120 6 44 170 14 

Totals: 98 43 212 353 43 1458 862 48 195 1105 43 
East Approach Totals 

East/West
Total 

Approaches 

West Approach Totals 

Hour 
Ending 

Includes Cars, Trucks, & Heavys 
Total 
Peds 

Hour 
Ending 

Includes Cars, Trucks, & Heavys 
Total 
PedsLeft Thru Right 

Grand 
Total Left Thru Right 

Grand 
Total 

7:00:00 7 269 3 279 0 355 7:00:00 1 56 19 76 0 
8:00:00 17 549 5 571 1 825 8:00:00 19 184 51 254 4 
9:00:00 39 564 6 609 30 1023 9:00:00 20 320 74 414 38 

16:00:00 49 574 8 631 8 1273 16:00:00 45 469 128 642 4 
17:00:00 34 391 5 430 7 1394 17:00:00 84 722 158 964 6 
18:00:00 51 409 17 477 10 1462 18:00:00 83 720 182 985 6 

Totals: 197 2756 44 2997 56 6332 252 2471 612 3335 58 
Calculated Values for Traffic Crossing Major Street 

Hours Ending:
Crossing Values: 

0:00 0:00 7:00 8:00 9:00 16:00 17:00 18:00 
0 0 98 190 306 197 168 175 
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 emrd aaeee yeeey  ae eoe Stee  aa eyrceraee  ea mdayya ad  td ee omd e em cyt aetc eeede   
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43  EEOTEANNCAA� AONSC�EAATCONS 

The aoooownnr dnscussnon nnd aeco  endntnons nae bnsed on the anctuno dntn obtnnned aao  th ns nnae stnrntnon nnd 

nae nntended aoa use bg the ownea nnd the desnrn enrnneea  aontanctoas bnddnnr oa paoandnnr seaances on thns pao�ect  

shouod aeanew the anctuno dntn nnd detea nne thena own concousnons aernadnnr the constauctnon  ethods nnd 

scheduonnr    

Thns aepoat ns bnsed on the nssu ptnon thn t the desnrn aentuaes aeoeann t to the reotechnncno nnnogs ns w noo be 

co poeted nn nccoadnnce wnth npponcnboe code sC stnndnad sC nnd rundeonnes oa panctnce    �a theae nae chnnres to the 

snte deaeoop ent aentuae sC oa theae ns nng snrn nancnnt ananntnons nn the subsuaance condntnon s thnt nae aound beaoae 

oa duannr constauctnonC an bnu  shouod be aetnnned to aeanew the n poncntnons oa these chnnres wnth aespect to the 

contents oa thns aepoat    

43  SCTE AAEAAAATCON  

The ecnstnnr topsono nnd nng oarnnnc  nteann os encounteaed shouod be eccnanted nnd ae oaed aao  benenth the 

paoposed aondwng nnd ectendnnr n ho an�ontno d nstnnce oa �   aao  the edre oa the pnae ent nnd�oa dannnnre  

swnoes    

The ecposed subrande  u st be paooa�aoooed nnd nnspected bg n �unonaned reotechnncno enrnneea panoa to ponce ent 

oa nng rannuona anoo  Ang ooose�so at sonos nden tnaned nt the tn e oa paooa�aooonnr shouod be sub�eccnanted nnd ae oaed  

The eccnantnons caented thaourh the ae oano oa these  nteannos shouod be bnc�anooed wnth nppaoaed enrnneeaed anoo  

consnstent wnth the aeco  endntnons paoanded beoow  

The cohesnonoess sonos encounteaed nt th ns snte cnn be aeag unstnboe na theg nae wet oa beoow the raoundwntea tnboe   

Such condntnons nae co  on nn the spannr nnd onte an oo  �ncaensnnr the thnc�ness oa the n poated rannuona anoo oa  

nncoapoantnnr aennaoacnnr reotectnoesC  ng be ae�unaed to paeaen t seaeae auttnnr duannr constauctnon  

43  FAOST AENETAATCON 

Bnsed on con nte dntn nnd desnrn chnatsC the  ncn u  aaost penetantnon depth beoow the suaance nt the snte ns 

estn nted nt 5    brs  Ang se aances shouod be oocnted beoow thns depth oa be nppaopannteog nnsuonted   

43  EXAAVATCONS AN� �AA�FC�� 

Aoo eccnantnons  ust be cnaaned out nn nccoadnnce wnth the ontest edntnon oa the Occupntnonno Henoth nnd Snaetg Act  

(OHSA)  The reneanoog dense to aeag dense  snotg snnd sonos  ng be conssnaned ns Tgpe � sonos nboae the raoundwntea 

tnboe nn nccoadnnce wnth OHSA  Tgpe � sonos  ng be eccnanted wnth snde soopes no  steepea thnn 5H�5� nae ae�unaed 

to rande  Beoow the raoundwnte a tnboeC the sonos  ng be conssnaned ns Tgpe � sonos nnd  ust be eccnanted wnth  

C9mb8um n75.   C9mb8 n    um 75.  
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ud uppneee   n e  ynpe  dn  eeepee e ad H:1V.T Syeeedaenaey p e e  n e  nt e e eocaaaennd  oad ee tuyy   uppneee  

E  nee ) en ayyna tne deae aeeenoay ecoaaaennd T   

Acoaaaennd  n e  ynpe    nuy  ee peneeoee  ten  ecpn uee en peeonpneaennd ad  a  nonaee  genud   uetaoe eudntt 

ad    nuy  ee nd peoee  eeguyaey  tne  ngd  nt nd eaenyne T nt ynoaynee  nd eaenyne  n  dnee   uendg ecoaaaennd ne nt aee 

ond nennd  aee edonudeeee p e e  n e  ynpe    nuy  ee tyaeeede  ne  uppneee  a  eeuunee  en  andeand  ate anefndg 

ond nennd )T 

444 GROUNDWATER CONTROL 

T e genud aaeee eaeye aa  edonudeeee  aoen   e e  nee ad  appeaee  en aae  nd  epe  a   ea uee  nd e e 

 ndnenendg aeyy T T e genud aaeee yeaey   ea uee  ae e e penpeee  nd coeneee   p  0 0 aae  eeaeeed  80T   SL  

ad   8.T   SL T T e genud  aaeee yeaey n  ynfey  ynoaee  ae appencn aeey   8V   SL  ane  peeo e  aaeee en ee 

adenonpaee  nd e e uppee  epn ne T   

nt genud aaeee n  edonudeeee   uendg ond eeuoenndp ne   nuy  ee  adageaeye ane  tnyeeee   u p  ad  pu p T S 

Mee ne en Tafe Waeee EMTTW) ne eegn eeaennd nd e e Adanend edeay Soenane  ad  Leoene eegn ee  EASLe)  a  ee 

eeuunee   eped ndg nd e e anyu e nt aaeee  n pyaoe  ten  e e  neeT Acoaaaennd anefp paeenouyaey  ad  eeedo  

eocaaaenndp   nuy  ee oaeene  nue nd  eoennd  nd ne ee en ondeeny e e  any  anyu e nt  eepageT T e eyeaaennd nt e e 

genud aaeee eaeye anyy aae   ue en  ea nday ond nennd  ad  nd ee pnd e en  eaa  peeonpneaennd eaede T nd ne ee en 

 ndn nee pee noeaeye aaeee n  ue  ad  on e p ne n  eeon  ed e  e ae eocaaaennd ad  ndggenud  ond eeuoennd ee 

peetne e  nd  enee  ea nd T  

44  BACKFILL AND COMPACTION 

Tnp nny ne  nny  ondeandndg negadno  aeeenay aee dne appenpenaee tne eeu e a  gea e ean e tnyy ne paae ede  eeuoeuee 

tne e e penpn e  ena aa T eMnan e  e e ecn endg  nny  aee teee nt ondea ndaenndp e e ecoaaaee   ad   ad   nye   a  

ee appenpenaee tne eeu e a  eaoftnyy up en e e ud ee n e nt e e paae ede  eeuoeueep penan e  e ae e e  nn euee ondeede 

nt e e e  aeeenay  n  ane nd    nt e e npen u  en ed uee a euuaee on paoenndp ad  e ae e e  aeeenay n  ndy  u e  

eeyna ten e pedeeeaennd  epe  nt VT%   eeyna penpn e  gea eT Lnny  ane  eyeaaee   nn euee onuy  ee pue a n e en 

 e p ne  nce  ane   e ee eaee  eneenaT  Syeeedaenaey p  aeeenay  nt  ng ee  nn euee ondeede onuy  ee aa ee  ad  

eepyaoe  ane  n pneee   aeeenay a no  oad ee eea ny  on paoee T eeneeo dnoay nd peoennd  ad  ee endg nt 

edgndeeee  tnyy aee eeuunee  en ondtne  aooepeaeye uuayne T 

Sd  edgndeeee  tnyy   nuy  ee pyaoe  nd  acn u  ynte  nt H00    ad  ee on paoee  en a  ndn u  nt V00  nt 

 ead ae  Menoene  acn u   e   ed ne  LEM DD)p a  ondtne e  e  duoyeae  ed n eeee ee endgT Teedo  eafotnyy 

ond n endg nt eaee  eneena oad ee on paoee  en a  ndn u  nt  %  nt e e LM DD aayueT nt daenae  nny  ten  e e  nee 

aee dne u e  a  edgndeeee  tnyyp n pneee   aeeenay tne edgndeeee  tnyy   nuy  ond n e nt oyeadp dndgnegadno  nny p teee 

nt o e noay ondea ndaennd ne  eyeeeennu   aeeenayT T e  nn euee ondeede nt e e edgndeeee  tnyy anyy dee  en ee oyn e 

enough eo oeen u  ae ehe en e oo eaaee ene eo aaaoh oor adeuuaee eo eaeenon  Consnderaenon eouad be gnven eo 

usnng a  aeeraan  eeenng ehe see enoneaenons oo PMPP  ��T 1010 Granuaar B Tpee T or TTf or an aeeroved euunvaaene  

Burned uenanep baefonaa  aeernaa shouad eonsnse o o oreegdrannnng n eoreed granuaar  aeernaa   o se oo ehe naenve snee sonas 

are eoo onneggranned eo erovnde eroeer drannagef and as sueh ehns shouad be aeeo eanshed usnng heaa graded 

Granuaar B Tpee 1  aeerna a eo eapnng hneh PMPP 1010   

The baefonaa  aeernaaf no an pf nn ehe ueeer  00    beaoh ehe eave ene subgrade eaevaenon shouad be eo eaeeed eo 

100% oo PM DD nn aaa areas   

46  ECTE EEVVCICG  

The beddnng reuunre en es oor an p snee servnees eouad be nn aeeordanee hneh PMPD 0�0� 0 10 oo r rngnd enees nn 

overburden TTpee  e eceavaenon s  The enee beddnng  aeernaa shouad eonsnse oo ae aease 1�0    oo a Caass B beddnng 

sueh as ehae  eeenng PMPP  ��T 1010 Granuaar n    

Tn areas hhere unsuneabae  aeernaa Tsueh as eareh  onaa  aeernaae ecnses beaoh ehe enee subgrade aeveaf or hhere ehe 

subgrade beeo es dnseurbed due eo eon seru eenon a eenvnenesf ehe unsuneabae�dnseurbed  aeerna
 a shouad be re oved 

and reeaaeed hneh a subbeddnng aaper oo eo eaeeed granuaar  aeernaaf sueh as ehae  eeenng PMPP 
 ��T 1010  

Granuaar B Tpee TT  To erovnde adeuuaee sueeo re oor ehe enee nn areas hhere subeceavaenon oo  aeernaa ns reuunred 

beaoh desngn subgrade aeve af ehe eceavaenons shouad be  sn�ed eo aaaoh a 1 horn�oneaa eo � vereneaa seread oo granuaar 

 aeeraan dohn and oue oro  ehe boeeo  oo ehe enee    

Cover  aeernaaf oro  enee sernng anne eo ae aease  00    above ehe eoe oo ehe eneef shouad eons nse oo PMPP  ��T 

1010 Granuaar n  

The use oo eaear erushed seone as beddnng or subbeddnng  aeerna a shouad noe be eer neeed  The subbeddnngf 

beddnng and eover  aeernaas shouad be eo eaeeed nn  acn u  �00    ehnef  anoes eo ae aease ��% oo ehe PM DD  

The reeo  endaenons oor ehe underground servnees shouad be revnehed bp Ca bnu  ooaaohnng ehe deeanaed desngn 

ehase and uedaeed no reuunred    

46  PAVEMEGTE EEC G 

4171  SBGRADE  RA RDAD����  

The eeroor anee oo ehe eave ene ns deeendene ueon eroeer subgrade ereearaenon  n aa eoesona and organne  aeernaas  

shouad be re oved dohn eo na enve subgrade  The subgrade shouad be erooo roaaed and nnseeeeed bp a Geoeeehnneaa 

Engnneer  nnp areas hhere bouaders f rueenngf or aeereenabae deoaeeenon ns noeed shouad be subeceavaeed and  

reeaaeed hneh suneabae onaa  The  onaa shouad be eo eaeeed eo ae aease ��% oo PM DD   

C9mbu n5  8m 7.  C9mb8 n   um 75.   
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�2o. �3.�   4���00   

�ulp 20� 202   

T e mnse seeeee end nng onn nennns nn adeemene scbged es mdy nooce  cenng onnseecoennn0 dn  scbged es mdy 

beonme  nsecebe   ce en onnseecoennn naeedennns   T e adeemene seecoecee aenen e  mdy nne be d eucdee  ce en 

e e aeesenoe ni enodenee   nsecebe  seoennns dn  ne mdy be neoessdey en nnoeedse e e e nonness ni e e scbbdse 

dn one nnoneanedee d nneen geneeteeen seadedene beeneen e e scbged e sceidoe dn  e e gedncede scbbdse   T e 

eeucneemene ine dn nnoeedse nn e e adeemene seecoecee dn one nnoneanedenng geneeteeen nnee be eedecdee  by admbncm 

aeesnnnee  cenng aenni enee nnsaeoennns    

4747  ANTICIPATED TUAFFIC VLUMMES 

Fneennnng  noscssnnn nne  e e Tnnn ni =nnnsine  Tnnnt0 e e  ebseee onceeede  eteensnnn nnee be eeense  ds d mdjne 

oneeeoene end ndy  T e eediino sec y ns senee nngnnng de e e enme ni nenenng e ns eeanee0  nneeee e e aenene  ds nn nodee  

e de e e dnenonadee  Aeeedge Anncde Ddney Tediino  AADTt s nce  be esenmdee  de 00000 ine  esngn aceanses   =e ns 

dsscme  e de     ni e e eediino enecme nnee be onmmeeonde ee noees    

47473 DESIGN INPMTS 

Usnng dn deeedge Tecon Fdoene ni 0 0 eucnedeene Anngee Atee  nd s  SAA st aee eecno0 e e dnenonadee   0 yede SAA  

oncne ns ednen ds 80 000000 de    dnncde genne     

Aoone nng en Tdbees 344 dn  34  ni  TO eeanee  =48300 ine end ndys onnsn eee  ds mdjne oneeeoene end s0 e e 

ineennnng AAATTO 30  esngn nnacesn eee cse  en  eeeemnne e e eeucnee  adeemene seecoecee odadoney  

• n =nende Aeeenoedbneney0 SA= 4 4 4 

• Teemnnde Aeeenoedbneney0 SA= 4     

• Oeeedee Aedn de  Deendennn0 0 43 

• Desngn eeendbneney0 3    

• Desngn Acbged e  n cecs0 00  Sd 

T e eeucnee  Aeecoecede ucmbee  Aueeut en eesnse e e dnenonadee  ee noee end nngn ds odeocedee  en be 80  mm    

47474 PAVEMENT STUMCTMUE 

T e eeonmmen e  adeemene seecoecee s nce  meee e e  nnnseey sedn de s dn  e e Tnnn ni n  sis 's   Tnnnt 

Sngnneeenng Desngn Aedn de s dn  Aaeoninodennns0 ds d mnnnmcm0 onnsnse ni e e adeemene edyees n enenine  nn e e 

 nnnmcm Sdeemene T nnoness anecmn nn Tdbee 0  Fneennnng onninemdennn ienm e e Tnnn ni =nnnsine0 e e 

eeonmmen e  adeemene seecoecee dsscmes e de e e aenanse  end  nnce  be oedssnine  ds d mdjne oneeeoene end 0 

ni e ns ns nne e e odse admbncm s nce  be onnedoee  en eeenen dn  ca dee e e adeemene eeonmmen dennns  T e 

scbged e mcse desn be aeeadee  ds  eosenbe  nn e e aeeoe nng seoennn     

C9mbu n5  8m 7.  C9mb8 p   um 75.   

Tabl  e  Aecommended n�M�m�m Pa�emen� ����c���e 

� �________ __ _  D_���_ ________ �SN _� � ��� __�  ��_�_�_ ________ �����__��  

Surface Course sspaadt �� mm ��� or Superpave ��M� mm  �� mm ��� or Superpave ��M� mm 

 inber Course sspaadt �� mm ���f ��� or Superpave �� mm  ��� mm ���f ��� or Superpave �� mm  

Granudar  ase ��� mm PSSS ���� Granudar s  ��� mm PSSS ���� Granudar s  
�Granudar Sueease ��� mm PSSS ���� Granudar     ��� mm PSSS ���� Granudar   Type II 

    3 7r o83rm9347 8 UurU3s2 3s 7lp 
2 i878mu am 9v2m2  746y85k72s os  3r i99 �3r 2C3 5ll43r �39d�9p U2 4r62 y3  3�7 o p778s8ol �7 7� 22r7�8 8  �2s8�7 97�4 d9rds 97d �U2885o5 8 i99437s 7u9l� �2v83s78  �� i9p  
2020 
3 1r97 9u rl   yU pp2 Ur3du52 od 3m r 7 u9 r49llp d2U34s82d s97d� 9� vr 2l� 97 5d 3bbl 32s� r �u9rr2d8  b2dr m935k p b2 U2r 2m84d4  sub�2  5 34  �r24 8474  U2r ssm8837 b 4p62 y3�7  
4 i942r9l8 97d 6845k72s sbsus8u4 437s 48 mus4 b 92 UUr3v2d b 4p62 �2�s78  �7�8722r.  

Gran au rd dayer ssaoudb ee pdaceb in �� mm t� aic� mamuxi m doose  difts anb compacteb to at deast ���� of SS ��M 

Tae ae nud r ar ema rt adseis pcifieb saoudb conform t PSSSo  stanbarb sf sa confirmeb ey appropriate materiads testineM 

46765 PAVEMENT TAAN��T��N�  

Existine aspaadtic concrete saoudb ee neatdy sae  cut at pavemen t tran sition area sM Tae �oints saoudb tac� coat in  

accorbance to PSSSM U�I ��� reuuirementsM In orber to avoib bifferentia d fro st aeavine eaere eranudar taic�nesses 

vary eeteeen bifferent pavementsf a erabuad frost taper saoudb ee provibebM    

4676  PAVEMENTR AA�NA�E  

Tae finad aspaadt surface saoudb ee  sdopeb at a minimum of �� to saeb runoffM  Tae sueerabef sueeasef anb ease  

saoudb ee saapeb anb croeneb corresponbine eita tae surface erabeM    

48  DWSEGNE WIEW  �ND ENS_W��E�NS 

Cameium saoudb ee retaineb to compdete te stine anb inspections burine con struction operation s to examine anb 

approve sueerabe conbitionsf pdacement anb compaction of fidd materiadsf eranudar ease coursesf anb aspaadtic  

concreteM  

We saoudb ee contacteb to reviee anb approve besien braeinesf prior to tenberine o r commencine constructionf to  

ensure taat add pertinent eeotecanicad�redateb factors aave eeen abbresseb M It is important taat onsite eeotecanicad  

supervision ee provibeb a t tais  site for excavation anb eac�fidd proceburesf bedeterious soid removadf sueerabe 

inspections anb compaction testineM   

If taere are caanees to tae pro�ec t scope anb bevedopment featuresf taese interpretations mabe of tae suesurface 

informationf for eeotecanicad besien parametersf abvicef anb commen ts redatine to constructae idity issues anb 

uuadity controd may not ee compdete fo r tae pro�ectM Cameium saoudb ee retaineb to conbuct furtae r reviee to 

interpret tae impdications of suca caanees eita respect to tais repo rtM   
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50  LOSING  

We t u t t  t t e ntyn m tnnt cntt nte  nt t n   epn t meet  onu  cu  ett  euun emett E  y onu   ee uue tnnt  n 

cnmmett   eg   ntg t n   ncumettP pSe  e  n tnt  e nt te tn cntt ct t e ut e  ngte   t  05)7 09-05055E 

Re pectyuSSo  ummntte P 
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1.0 Introduction 

BT Engineering (Client) retained Cambium Inc. (Cambium) to complete a hydrogeological 

assessment in support of Municipal Class Environmental Assessment (Class EA) Schedule 

""C" study for Webster Boulevard �orth Extension to 20th Sideroad in the Town of Innisfil (the 

Site). Specific Site boundaries we  re not available for review as part of this assessment. As 

such, the Site is considered the area between the north end of Webster Boulevard and 

Sideroad 20. 

The purpose of this assessment was to obtain subsurface information regarding soil and 

groundwater conditions at the Site in support of design and construction recommendations for 

the road extension. 

The scope of work for this investigation has been developed based on the proposal request, 

the nature of the development, and our experience and knowledge of completing supporting 

studies for Municipal infrastructure pro�ects. 

 Cambium Inc. Page ii Cambium Inc. Page 1 



 
  

 
 

 
  

 
 

Hydrogeological Assessment, Webster Boulevard �orth Extension to 20th Sideroad, Town of Innisfil, Ontario 
BT Engineering 

Cambium Reference� 11486-001 
February 16, 2021 

Hydrogeological Assessment, Webster Boulevard �orth Extension to 20th Sideroad, Town of Innisfil, Ontario 
BT Engineering 

Cambium Reference� 11486-001 
February 16, 2021 

2.0 Methodology 

This section outlines the methodology followed to complete the hydrogeological assessment. 

2.1 �rilling Program 

A borehole investigation was completed on October 14, 2020, to assess subsurface conditions 

at the Site. A total of four boreholes, designated as BH101-20 through BH104-20, were 

advanced throughout the Site. All of the boreholes were terminated at depths ranging from 3.5 

m to 5.0 m below ground surface (mbgs). 

The borehole locations and elevations were surveyed using a Sokkia RTK GPS system. The 

elevations were ad�usted based on a site specific benchmark provided by Dino Astri Surveying 

Ltd. The borehole UTM coordinates and elevations are provided on the borehole logs in 

Appendix A. Borehole locations are shown on Figure 1. 

Drilling and sampling was completed using a track-mounted drill rig, under the supervision of a 

Cambium Geotechnical Analyst. The boreholes were advanced to pre-determined depths by 

means of continuous flight hollow stem augers with 50 mm O.D. split spoon samplers. 

Standard Penetration Test (SPT) � values were recorded for the sampled intervals as the 

number of blows required to drive a split spoon (SS) sampler 305 mm into the soil using a 63.5 

kg drop hammer falling 750 mm, as per ASTM D1586 procedures. Soil samples were collected 

at 0.75 m intervals from 0 to 3 m and at 1.5 m intervals after 3 m. The encountered soil units 

were logged in the field using visual and tactile methods, and samples were placed in labelled 

plastic bags for transport, future reference, laboratory testing, and storage. Open boreholes 

were checked for groundwater and general stability or caving prior to backfilling. 

Three boreholes, BH101-20, BH102-20, and BH103-20 were outfitted as monitoring wells in 

order to determine the static groundwater elevation at the Site. Borehole logs are provided in 

Appendix A. 

2.2 Physical Laboratory Testing 

Physical laboratory testing, including four (4) sieve and hydrometer analyses (LS-702, 705), 

was completed on selected soil samples to confirm textural classification and to assess 

geotechnical parameters. Results are presented in Appendix B and are discussed in 

Section 3.0. 

2.3 �ydrogeological Field Tas�s 

On October 22, 2020 Cambium staff visited the Site to complete Single Well Hydraulic Tests 

(SWHTs) on the monitoring wells. The SWHTs were completed by inducing an instantaneous 

change in groundwater head in the well and monitoring water level recovery. Water level 

recovery was monitored using an automated water level logging device, and validated with 

manual measurements. The hydraulic conductivity of water bearing units screened in each well 

was estimated using AquiferTest ProTM software, the results of which are attached in 

Appendix C and are discussed further in Section 4.1. 

One groundwater sample was collected from well MW103-20 and analyzed for a general suite 

of organic and inorganic parameters. The sample was submitted to Caduceon Laboratories in 

Barrie, Ontario (Caduceon) for analysis. Caduceon is accredited by the Canadian Association 

for Laboratory Accreditation Inc. (CALA). Samples were stored at a temperature between 0 °C 

and 10 °C prior to and during transport to Caduceon. The groundwater analyses results are 

attached in Appendix D. 

In-situ infiltration testing was attempted on October 22 and December 9, 2020. The shallow 

subsurface soils were saturated and/or frozen during both Site visits� as such in-situ infiltration 

testing could not be completed. 
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3.0 Geological and �ydrogeological Setting 

The topography of the Site generally slopes down to the east, towards a small drainage 

course. The drainage course is oriented northeast/southwest and collects drainage from other 

areas of the Site. Runoff is conveyed eastwards through the drainage course and delivered to 

a series of larger surface water systems that flow eastward to Lake Simcoe. 

The Site is located in the physiographic region known as Peterborough Drumlin Field. The 

Peterborough Drumlin Field is approximately 4,530 km2 in area and extends from Hastings 

County in the east to Simcoe County in the west. This physiographic region contains 

approximately 3,000 drumlins in addition to many other drumlinoid hills and surface flutings of 

the till sheet. In general, the drumlins are composed of sand, gravel and boulder till and are 

separated by low-lying wetlands areas composed of fine-grained soils (Chapman, L.J. and 

D.F. Putnam, 1984). 

According to Map 2556 of the Ontario Geological Survey (Barnett, P.J.,Cowan, W.R. and 

Henry, A.P., 1991), the following soils are located in the in the area of the Site� 

• 	 Till consisting of gravel/cobbles, sandy silt to silty sand-textured till on Paleozoic  

Terrain.  

• 	 Ice-contact stratified deposits consisting of sand and gravel, minor silt, clay and till. 

According to the Bedrock Geology of Ontario, southern sheet� Ontario Geological Survey, Map 

2544, scale 1�1,000,000 (Ontario Geological Survey, 1991), the bedrock in the area of the Site 

consists of limestone of the Simcoe Group, Lindsay Formation. 

3.1 Results of Subsurface Investigation 

The subsurface conditions at the site consist of glacial till deposits, predominantly sand with 

gravel to silty sand. These soils were encountered throughout the boreholes to the termination 

depths ranging from 3.5 mbgs to 5.0 mbgs. The boreholes were terminated in native soils and 

bedrock was not encountered within the investigation depths. 

The borehole locations are shown on Figure 1 and the individual soil units are described in 

detail below and provided in detail on the borehole logs in Appendix A.  

3.1.1 Grain Size Analyses 

Laboratory particle size distribution analyses were completed on three samples of the native 

soil taken from the boreholes and depths shown in Table 1. The grain size distribution results 

are provided in Appendix B. 

  

     
     
     
    

Table 1 Particle Size Distribution Results 
 orehole �epth

 mbgs  Material �Gravel �Sand �Silt �Clay 

BH101-20 1.5 - 2.0 Sandy silt with some clay and trace silt 1 28 60 11 
BH102-20 0.8 - 1.2 Silty Sand with some clay and trace gravel 1 46 41 12 
BH102-20 3 - 3.5 Silty Sand with some clay 0 36 51 13 
BH103-20 0.8 - 1.2 Sandy silt with some clay and trace gravel 6 45 36 13 

3.1.2 Estimated Infiltration Rates  

The shallow soil samples (i.e., those collected within 2.0 mbgs) were assigned a T-Time based 

upon their grain size distribution. The document titled Supplementary Guidelines to the Ontario 

Building Code 1997 (Ontario Ministry of Municipal Affairs and Housing, 1997) was referenced 

to determine infiltration rates based upon previously established relationships with T-Times. 

The estimated infiltration rates of the shallow surficial soils are listed below�  

• 	 BH101-20 (depth 1.5 - 2.0 mbgs) - 24 mm/hr  

• 	 BH102-20 (depth 0.8 - 1.2 mbgs) - 20 mm/hr  

• 	 BH103-20 (depth 0.8 - 1.2 mbgs) - 20 mm/hr  
The infiltration rate of the surficial soils ranged from 20 mm/hr to 24 mm/hr. These infiltration 

rate estimates should be confirmed with in-situ testing (if in-situ infiltration rates are required). 

In-situ infiltration testing was attempted as part of this assessment. However, the testing could 

not be completed successfully due to saturated/frozen soil conditions. In-situ infiltration testing 
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should be completed at a later date (during drier times of the year) during the detailed design 

stage of any stormwater management and/or Low Impact Development measures. 

3.2 Water Well Records 

The Ministry's Water Well Information System (WWIS) was accessed to review water well 

records mapped within 500 m of the presumed route of the extension. There were eight water 

wells records mapped within 500 m of the extension (as shown on Figure 2). 

Two of the water well records outline installations of drilled supply wells, and two well records 

outline installations of dug supply wells. Two water well records indicate that the well 

installation was abandoned due to a lack of water. One well record outlines a monitoring well 

installation. One well record did not contain any information. 

Overburden soils were generally recorded as fine grained silt and clay sediments. Confined 

units of sand and gravel were intercepted by those wells installed for water supply. Bedrock 

contact was not recorded on any of the well records reviewed as part of this assessment. 

The drilled wells ranged in depth between 25 mbgs and 33 mbgs, and encountered viable 

aquifers at depths of 25 mbgs and 31 mbgs (respectively). Static water levels ranged from 

20 mbgs to 30 mbgs. The flow rate of the drilled wells ranged from 7 gallons per minute to 

15 gallons per minute. 

The dug wells ranged in depth between 11 mbgs and 15 mbgs, and encountered viable 

aquifers at depths of 10 mbgs and 15 mbgs (respectively). Static water levels ranged from 

2 mbgs to 4 mbgs. The flow rate of the dug wells ranged from 3 gallons per minute to 4 gallons 

per minute. 

3.3 Vulnerable and Regulated Areas 

As per the Lake Simcoe Region Conservation Authority (LSRCA) mapping, there are regulated 

areas located within the southern and eastern portions of the development area. 

As per the Ministry of the Environment, Conservation and Parks (Ministry) Source Water 

Protection Information Atlas (SPIA), the Site is within the following areas� 

•  Highly Vulnerable Aquifer 

•  Intake Protection Zone 3 

The Town of Innisfil and the LSRCA will review the proposed development and the above 

identified areas to determine compatibility. LSRCA and SPIA mapping is provided in 

Appendix E. 

3.4 �ydrogeological Conditions 

The monitoring wells installed on-site intercepted a shallow overburden aquifer. Available 

water well information indicates that there is at least one deeper aquifer unit that local private 

wells have intercepted. The degree of hydraulic connectivity between the shallow overburden 

aquifer and the deeper aquifer (or aquifers) is not known. The depth to bedrock (or the 

presence of bedrock aquifers in the area) could not be confirmed. 

Water levels were measured from the monitoring wells on October 2, 2020. The water levels 

ranged from 1.33 mbgs to 3.27 mbgs. Groundwater elevations range from 268.15 masl to 

260.69 masl. Groundwater flow within the shallow overburden at the Site is anticipated to be 

eastwards. Water level and elevation information is outlined in Table 2. 
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Table 2 Groundwater Level and Elevation Information 
Well

Top of Pipe Elevation (masl) (1) 
 �101-20

265.24 
 �102-20

265.02 
�104-20 

270.83 
Ground Surface Elevation (masl) (1) 263.96 264.12 269.48 

Depth (mbgs) (2) 4.60 4.60 4.60 
Stick-up (m) 1.28 0.90 1.35 

Oct 22, 
2020 

Water Level (mbgs) (2) 3.27 2.48 1.33 
Groundwater Elev.(masl) (1) 260.69 261.64 268.15 

1. metres relative elevation (relative to local Site benchmark) 
2. metres below ground surface 
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4.0 Results 

This section presents the results of the SWHTs and the groundwater quality sampling.  

4.1 Single Well �ydraulic Tests 

SWHTs were completed on wells  MW101-20, MW102-20 and MW103-20 on  

October 22, 2020. The data generated from the bail tests was processed by AquiferTest Pro™  

software, the results of which are summarized in Table 3.  

The hydraulic conductivity results of the SWHTs ranged between 1.03 x 10-7 m/s and 1.16 x  

10-5 m/s. Monitoring wells MW101-20 and MW102-20 were installed in soils ranging in texture  

from sandy silt to silt and sand. Monitoring well MW103-20 was installed primarily in sand, with  

some silty sand near surface. The hydraulic conductivity results are similar to those outlined in  

literature (J.P.Powers, 2007) (Fetter, 2001). The hydraulic testing results are attached in  

Appendix C.  

   
   
   

Table 3 SWHT Results 
Test � MW101-20 MW102-20 MW103-20 
Slug Test 1 3.18 x 10-7 m/s 1.03 x 10-7 m/s 1.00 x 10-5 m/s 
Slug Test 2 3.51 x 10-7 m/s 4.91 x 10-6 m/s 1.10 x 10-5 m/s 
Slug Test 3 3.30 x 10-7 m/s 3.20 x 10-7 m/s 1.16 x 10-5 m/s 

4.2 Groundwater Quality 

The groundwater sample collected from well BH103-20 was analyzed for general organic and 

inorganic parameters (see Appendix D). The results of the groundwater analyses were 

compared against the Provincial Water Quality Ob�ectives (PWQO) (Ministry of the 

Environment, 1994). Those parameters reported at concentrations in excess of PWQO criteria 

are outlined in Table 4. 

The total concentrations of phosphorus and several metals were reported greater than their 

corresponding PWQO criteria. It is likely that the concentrations of most of the parameters 

reported in excess of PWQO can be reduced to acceptable limits by the use of settling tanks, 

ponds and/or filtration techniques.  A sample of the discharge water (after treatment) should be 

collected to confirm treatment effectiveness. Further, the water should be treated to the level 

Cambium Inc. Page 8 Cambium Inc. Page 9 

appropriate for the receiver (it was assumed herein that discharge water would be directed to 

ground surface, the ultimate receiver being surface water systems located on and off-site). 

The discharge treatment system should be designed and operated by qualified individuals. 

 
  

 
 

  
  

 
   

  
  

 

Table 4 Groundwater Quality Exceedances of PWQO 
Parameter 
Total Phosphorus 

Concentration � MW103-20  mg�L 
18 

PWQO Criteria  mg�L 
0.01 

Total Boron 0.326 0.2 
Total Cadmium 0.000184 0.001 
Total Cobalt 0.0137 0.0009 
Total Copper 0.0321 0.005 
Total Iron 181 0.3 
Total Lead 0.0136 0.001 
Total Vanadium 0.0293 0.006 
Total Zinc 2.26 0.02 

1. PWQO criteria include existing and interim values 
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5.0 Construction �ewatering � Preliminary Estimates 

Detailed development plans of the Webster Boulevard Extension were not available for review 

at the time this document was prepared. Available information indicates that the sanitary sewer 

at the north end of Webster Boulevard was installed to a depth of approximately 7 mbgs (and 

below an elevation of approximately 259 masl). 

It was assumed that the extension of Webster Boulevard would include a trench excavation to 

install utilities and other infrastructure to a depth of 7 mbgs. The maximum length the trench 

that will be open at any one time was assumed to be 50 m. The depth to groundwater ranged 

from 1.33 mbgs to 3.27 mbgs. As a conservative measure it was assumed that groundwater 

levels would be 1 mbgs. It was assumed that the water level would require lowering to 

1 m below the bottom of the trench excavation (i.e., 7 m of drawdown). 

The high and low hydraulic conductivities of the water bearing soils derived from the SWHTs 

(1.03 x 10-7 m/s and 1.16 x 10-5 m/s, respectively), were included in the dewatering 

calculations to establish a range of anticipated dewatering rates. 

�ote� the monitoring wells included in this assessment did not extend below the elevation of 

259 masl. The need to install additional monitoring wells for testing should be confirmed once 

detailed development plans are available for review. 

To calculate inflow into the excavation, the methods outlined in the Construction Dewatering 

and Groundwater Control (J.P.Powers, 2007) were utilized. 

The estimated groundwater inflow rate into the trench excavation ranged between 7 m3/day 

and 73 m3/day. Dewatering calculations are attached as Appendix F. 

The dewatering estimates are provided to guide the detailed design process in terms of 

permitting needs and dewatering impacts� these should be updated once detailed development 

plans are available for review. 

5.1.1 Zone of Influence 

The dewatering calculations include estimates of the horizontal distance away from the walls of 

each excavation where the influence of water withdrawal will be negligible (i.e., the length to 

zero drawdown (Kyrieleis, W., Sichardt, W, 1930)). The area included within the length of zero 

drawdown from the excavation is the zone of influence (ZOI). The length to zero drawdown 

from the trench excavation extended from 7 m to 72 m from the walls of the trench excavation. 

The ZOI should be updated once detailed development plans are available. Once the ZOI is 

updated, sensitive receptors found within the ZOI (such as private supply wells) should be 

investigated to determine if they would be at risk from dewatering activities at the Site, and to 

develop appropriate monitoring and mitigation plans. 

Cambium Inc. Page 10 Cambium Inc. Page 11 
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6.0 Recommendations 

The monitoring wells included in this assessment did not extend below the elevation of 259 

masl. The installation elevation of infrastructure (and the elevation of the bottom of the trench) 

will be confirmed once detailed design plans are prepared. The adequacy of using the 

monitoring wells included in this assessment should be compared against the detailed design 

plans. Installing additional monitoring wells should be considered at that time to identify the 

hydraulic characteristics of deeper sediments if plans indicate excavations below the 

investigated depths. 

The dewatering estimates and ZOI calculations outlined herein should be revised to consider 

detailed design plans (and information generated from any new wells installed at the Site). 

Once the ZOI is updated, sensitive receptors found within the ZOI (such as private supply 

wells) should be investigated to determine if they would be at risk from dewatering activities at 

the Site. Where risks are identified, appropriate monitoring and mitigation plans should be 

developed accordingly. 

A sample of the discharge water (after treatment) should be collected to confirm treatment 

effectiveness. Further, the water should be treated to the level appropriate for the receiver (it 

was assumed herein that discharge water would be directed to ground surface, the ultimate 

receiver being surface water systems located on and off-site). The discharge treatment system 

should be designed and operated by qualified individuals. 

In-situ infiltration testing could not be completed due to saturated/frozen soil conditions. In-situ 

infiltration testing should be completed at a later date (during drier times of the year), 

particularly when considering the detailed design of any stormwater management and/or Low 

Impact Development measures. 

Cameron MacDougall, P.Geo. 
Pro�ect Coordinator 
CJM 

\\camfile\Projects\11400 to 11499\11486-001 BT Engineering - Innisfil Webster Boulevard Extension\Deliverables\REPORT - Hydrogeological\Final\2021-02-16 HydroG Assessment Innisfil 
Webster BLVD Extension FINAL.docx 
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7.0 Conclusions 

BT Engineering retained Cambium to complete a hydrogeological assessment in support of 

Municipal Class Environmental Assessment (Class EA) Schedule ""C" study for Webster 

Boulevard �orth Extension to 20th Sideroad in the Town of Innisfil. 

The subsurface conditions at the Site consist of glacial till deposits predominantly sand with 

gravel to silty sand. Groundwater levels at the Site ranged from ranged from 1.33 mbgs to 3.27 

mbgs. Hydraulic testing of the monitoring wells indicate that the hydraulic conductivity of the 

shallow water bearing soils ranged between 1.03 x 10-7  m/s and 1.16 x 10-5 m/s. Preliminary 

construction dewatering rates ranged between 7 m3/day and 73 m3/day. The ZOI was 

estimated to extend up to 72 m from the trench excavation. 

The ZOI and anticipated dewatering rates should be updated upon review of detailed 

development plans. In addition, the need for additional work (i.e., infiltration testing, additional 

well installations, review of sensitive receptors, etc.) should be determined when detailed 

development plans area available for review. 

7.1 Closing 

If you have any questions regarding this report please contact the undersigned at 705-742-

7900. 

Respectfully submitted, 



 
  

 
 

 

 

 
  

 
 

 

 
 

    
 

 

 

 
    

  
 

       
    

   
    

  

  
 

  
    

 

 

     
   

  
   

    
  

    
  

     

 

   
   

 
   

  
   

 

  
     

  

 

  

 
 

9.0 Standard Limitations 
Limited Warranty 

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer and, on that basis, Cambium 
determines the precise nature of the work to be performed. Cambium undertakes all work in accordance with applicable accepted industry practices 
and standards. Unless required under local laws, other than as expressly stated herein, no other warranties or conditions, either expressed or implied, 
are made regarding the services, work or reports provided. 

Reliance on Materials and Information 

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the client to Cambium and 
on the facts, conditions and circumstances encountered by Cambium during the performance of the work requested by the client. In formulating its 
findings and results into a report, Cambium assumes that the information and materials provided by the client or obtained by Cambium from the client 
or otherwise are factual, accurate and represent a true depiction of the circumstances that exist. Cambium relies on its client to inform Cambium if 
there are changes to any such information and materials. Cambium does not review, analyze or attempt to verify the accuracy or completeness of the 
information or materials provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will 
not be responsible for matters arising from incomplete, incorrect or misleading information or from facts or circumstances that are not fully disclosed to 
or that are concealed from Cambium during the provision of services, work or reports. 

Facts, conditions, information and circumstances may vary with time and locations and Cambium's work is based on a review of such matters as they 
existed at the particular time and location indicated in its reports. �o assurance is made by Cambium that the facts, conditions, information, 
circumstances or any underlying assumptions made by Cambium in connection with the work performed will not change after the work is completed 
and a report is submitted. If any such changes occur or additional information is obtained, Cambium should be advised and requested to consider if 
the changes or additional information affect its findings or results. 

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines and policies to the extent they are within its 
knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of information regarding applicable legislation, 
regulations, governmental guidelines and policies is for information only and is not intended to and should not be interpreted as constituting a legal 
opinion concerning the work completed or conditions outlined in a report. All legal matters should be reviewed and considered by an appropriately 
qualified legal practitioner. 

Site Assessments 

A site assessment is created using data and information collected during the investigation of a site and based on conditions encountered at the time 
and particular locations at which fieldwork is conducted. The information, sample results and data collected represent the conditions only at the 
specific times at which and at those specific locations from which the information, samples and data were obtained and the information, sample results 
and data may vary at other locations and times. To the extent that Cambium's work or report considers any locations or times other than those from 
which information, sample results and data was specifically received, the work or report is based on a reasonable extrapolation from such information, 
sample results and data but the actual conditions encountered may vary from those extrapolations. 

Only conditions at the site and locations chosen for study by the client are evaluated� no ad�acent or other properties are evaluated unless specifically 
requested by the client. Any physical or other aspects of the site chosen for study by the client, or any other matter not specifically addressed in a 
report prepared by Cambium, are beyond the scope of the work performed by Cambium and such matters have not been investigated or addressed. 

Reliance 

Cambium's services, work and reports may be relied on by the client and its corporate directors and officers, employees, and professional advisors. 
Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or for any decision which is made by any party 
using the services or work performed by or a report prepared by Cambium without Cambium's express written consent. Any party that relies on 
services or work performed by Cambium or a report prepared by Cambium without Cambium's express written consent, does so at its own risk. �o 
report of Cambium may be disclosed or referred to in any public document without Cambium's express prior written consent. Cambium specifically 
disclaims any liability or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from 
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium. 

Limitation of Liability 

Potential liability to the client arising out of the report is limited to the amount of Cambium's professional liability insurance coverage. Cambium shall  
only be liable for direct damages to the extent caused by Cambium's negligence and/or breach of contract. Cambium shall not be liable for  
consequential damages.  

Personal Liability 

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, whether in contract, tort  
and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor take any action in any court of law against  
Cambium employees in their personal capacity.  
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Contractor: 

Location: 

Client: 

Webster Boulevard, Innisfil, O� 

Walker Drilling 

BT Engineering

UTM: 

Project Name: 

Method: 

Elevation: 

Hollow Stem Augers 

17T, 613691 m E, 4907962 m � 

Date Completed: 

Project No.:Geotechnical Investigation� Webster Blvd Extension 

October 14, 2020 

11486-001 

263.96 mASL 
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Walker Drilling 

BT Engineering

UTM: 

Project Name: 

Method: 

Elevation: 

Hollow Stem Augers 

17T, 613640 m E, 4908012 m � 

Date Completed: 

Project No.:Geotechnical Investigation� Webster Blvd Extension 

October 14, 2020 

11486-001 

264.12 mASL 

SU SURFACE PROFILE SAMPLE SU SURFACE PROFILE SAMPLE 

Description �
um

be
r

Ty
pe

' R
ec

ov
er

y

SP
T 

(�
) /

 D
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Description �
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C
PT
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)
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Well Well 
Installation Remarks Installation Remarks25 50 75 10 20 30 40 25 50 75 10 20 30 40 

264 0 Topsoil: Black sandy silt, trace gravel, 
with orgamics, very loose, moist 

1 

5and and 5ilt: Grey brown sand and 

263 
1 silt, some clay, trace gravel, compact, 

moist 
2 

3 

2 
262 

4 

3 
261 

5 

4 
260 

-very dense 

6 

5 
259 

Borehole terminated at 5.0 mbgs 

6 

Logged By: CM Input By: CM 

55 40 2 

55 55 12 

55 70 16 

55 75 16 

55 80 21 

50� 
55 100 230 

mm 

263 

262 

261 

260 

259 

0 

1 

2 

3 

4 

5 

258 6 

Logged By: CM 

5and: Brown sand, some gravel, 
some silt, occasional cobbles, with 
organics, compact, moist 1 

2 

5andy 5ilt: Grey sandy silt, some clay, 
trace gravel, compact, moist 3 

-dense 

4 

5 

-trace clay 

6 

Borehole terminated at 5.0 mbgs 

Input By: CM 

55 

55 

95 

50 

13 

12 

Monument 

Cap 

Bentonite 
Plug 

PVC 
Standpipe 

55 95 13 

55 

55 

5 

80 

41 

40 

Sand Pack 

PVC 
Screen 

55 85 48 

Cap 

Top of 5tandpipe 
(TO5) elevation: 
265.24 mA5L. 
Groundwater 
measured at 3.77 
mbgs (260.69 mA5L) 
on October 22, 2020 

G5A 553: 
1% Gravel 
28% 5and 
60% 5ilt 
11% Clay 

Monument 

Cap 

Bentonite 
Plug 

PVC 
Standpipe 

Sand Pack 

PVC 
Screen 

Cap 

Top of 5tandpipe 
(TO5) elevation: 
265.02 mA5L. 
Groundwater 
measured at 2.48 
mbgs (261.64 mA5L) 
on October 22, 2020 

G5A 552: 
1% Gravel 
46% 5and 
41% 5ilt 
12% Clay 

G5A 555: 
0% Gravel 
36% 5and 
51% 5ilt 
13% Clay 



 arrie 
Peterborough 

www.cambium-inc.com 
T: 866-217-7900 

Oshawa 
Kingston 

Log of Borehole:
1 of 1Page 

��MW103-20 arrie 
Peterborough 

www.cambium-inc.com 
T: 866-217-7900 

Oshawa 
Kingston 

Log of Borehole:
1 of 1Page 

�104-20 

Contractor: 

Location: 

Client: 

Webster Boulevard, Innisfil, O� 

Walker Drilling 

BT Engineering

UTM: 

Project Name: 

Method: 

Elevation: 

Hollow Stem Augers 

17T, 613417 m E, 4907991 m � 

Date Completed: 

Project No.:Geotechnical Investigation� Webster Blvd Extension 

October 14, 2020 

11486-001 

269.48 mASL 

Contractor: 

Location: 

Client: 

Webster Boulevard, Innisfil, O� 

Walker Drilling 

BT Engineering

UTM: 

Project Name: 

Method: 

Elevation: 

Hollow Stem Augers 

17T, 613465 m E, 4907985 m � 

Date Completed: 

Project No.:Geotechnical Investigation� Webster Blvd Extension 

October 14, 2020 

11486-001 

268.85 mASL 

SU SURFACE PROFILE SAMPLE SU SURFACE PROFILE SAMPLE 

Description �
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Description 
Well Well 

Installation Remarks Installation Remarks25 50 75 10 20 30 40 25 50 75 10 20 30 40 

0 

269 

1 

268 

2 

267 

3 

266 

4 

265 

5 

264 

6 

Logged By: CM 

Topsoil: Black clayey silt, some sand, 
occasional cobbles, with organics, 
compact, moist 1 

5and and 5ilt: Grey brown sand and 
silt, some clay, trace gravel, 2 
occasional cobbles, compact, moist 

3 

-dense 

4 

5 

-very dense 

6 

Borehole terminated at 5.0 mbgs 

Input By: CM 

55 85 15 

55 80 19 

55 75 19 

55 75 31 

55 60 38 

55 55 
50� 
150 
mm 

Monument Top of 5tandpipe 0 Topsoil: Brown silty sand, trace 
Cap (TO5) elevation: gravel, trace clay, with organics, 

Bentonite 
Plug 

270.83 mA5L. 
Groundwater 
measured at 1.33 

dense, moist 

PVC mbgs (268.15 mA5L) 
Standpipe on October 22, 2020 268 5and and 5ilt: Brown sand and silt, 

1 trace gravel, compact, moist 

G5A 552: 
6% Gravel 
45% 5and 
36% 5ilt 
13% Clay 

267 
2 

-wet 

Sand Pack 
266 

PVC 3 
Screen 

265 
Borehole terminated at 3.5 mbgs 

4 

Cap 

Logged By: CM Input By: 

1 

2 

3 

4 

5 

CM 

55 100 33 

55 55 14 

55 70 20 

55 40 30 

55 90 43 

Caving measured at 
2.9 mbgs, 
groundwater 
observed at 1.2 
mbgs upon 
completion 



 
  

 
 

Hydrogeological Assessment, Webster Boulevard �orth Extension to 20th Sideroad, Town of Innisfil, Ontario  
BT Engineering  
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Appendi� 
Grain Size Analyses 

Grain Size Distribution Chart 

Additional information availabe upon request 

Issued By: Date Issued: 

S-20-0920 

January 27, 2021 
(Senior Project Manager) 

Location: BH 101-20  SS 3 Depth: 1.5 m to 2 m Lab Sample No: 
Sample Date: October 14, 2020 Sampled By: Chris Malliaros - Cambium Inc. 

Project Number: 11486-001 Client: BT Engineering 

Project Name: Innisfil Webster Boulevard Extension 

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture 

Cu Cc 

BH 101-20 SS 3 1.5 m to 2 m 1 28 60 11 

1.45 Sandy Silt some Clay trace Gravel ML 0.0550 0.0120 0.0018 30.56 

12.5 

Description Classification D60 D30 D10 
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0.001 0.01 0.1 1 10 100 

PE
R

C
EN

T 
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SS
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G
 

DIAMETER (mm) 

SM Envelope: T=8 to 20 min/cm 
ML Envelope: T= 20 to 50 min/cm 

Sample T = 25 min/cm 

Cambium Inc. (Laboratory) 
866.217.7900 | cambium-inc.com 

194 Sophia St.| Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo 

CLAY & SILT (<0.075 mm) 
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm) 

FINE MEDIUM 

UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE FINE COARSE 

CLAY 
FINE 

SAND 

MIT SOIL CLASSIFICATION SYSTEM 

GRAVEL 
BOULDERS SILT 

MEDIUM COARSE FINE MEDIUM COARSE 

Cambium Inc. 



 

 

   

   
   

   
   

 

   
   

 

 

    

   

 

   
   

 

  
   

   
   

 

 

   

    
        

Grain Size Distribution Chart 

Chris Malliaros - Cambium Inc. 

Additional information available upon request 

Issued By: Date Issued: 

-Silt and Sand some Clay ML 0.070 0.030 0.000 -

Classification D60 D30 D10 Cu 

51 13 

(Senior Project Manager) 
November 4, 2020 

11.3 

Description Cc 

BH 102-20 SS 5 3 m to 3.5 m 0 36 

Location: 

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture 

Project Name: 
Project Number: 

3 m to 3.5 m 

BT Engineering 

Innisfil Webster Boulevard Extension 

11486-001 

BH 102-20  SS 5 

October 14, 2020 

Depth: 
Sampled By: 

Client: 

Lab Sample No: S-20-0921 

Sample Date: 

0 
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0.001 0.01 0.1 1 10 100 

PE
R

C
EN

T 
R

ET
AI

N
ED

 

PE
R

C
EN

T 
PA

SS
IN

G
 

DIAMETER (mm) 

CLAY & SILT (<0.075 mm) 
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm) 

FINE MEDIUM 

UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE FINE COARSE 

CLAY 
FINE 

SAND GRAVEL 
BOULDERS SILT 

MEDIUM COARSE FINE MEDIUM COARSE 

MIT SOIL CLASSIFICATION SYSTEM 

0.26 Sand and Silt some Clay trace Gravel SM 0.1450 0.0075 0.0015 96.67 

8.9 

Description Classification D60 D30 D10 Cu Cc 

BH 103-20 SS 2 0.8 m to 1.2 m 6 45 36 13 

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture 

Cambium Inc. (Laboratory) 
866.217.7900 | cambium-inc.com 

194 Sophia St. |  Peterborough  | ON  |   K9H 1E5 Form: L6V.2 - Grad.Hydo 

Grain Size Distribution Chart 

Additional information availabe upon request 

Issued By: Date Issued: 

Project Number: 11486-001 Client: BT Engineering 

Project Name: Innisfil Webster Boulevard Extension 

Sample Date: October 14, 2020 Sampled By: Chris Malliaros - Cambium Inc. 

S-20-0922 

January 27, 2021 
(Senior Project Manager) 

Location: BH 103-20  SS 2 Depth: 0.8 m to 1.2 m Lab Sample No: 
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DIAMETER (mm) 

SM Envelope: T=8 to 20 min/cm 
ML Envelope: T= 20 to 50 min/cm 

Sample T = 30 min/cm 

Cambium Inc. (Laboratory) 
866.217.7900 | cambium-inc.com 

194 Sophia St.| Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo 

CLAY & SILT (<0.075 mm) 
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm) 

FINE MEDIUM 

UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE FINE COARSE 

CLAY 
FINE 

SAND 

MIT SOIL CLASSIFICATION SYSTEM 

GRAVEL 
BOULDERS SILT 

MEDIUM COARSE FINE MEDIUM COARSE 
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Grain Size Distribution Chart 

Additional information availabe upon request 

Issued By: Date Issued: 

S-20-0923 

January 27, 2021 
(Senior Project Manager) 

Location: BH 102-20  SS 2 Depth: 0.8 m to 1.2 m Lab Sample No: 
Sample Date: October 14, 2020 Sampled By: Chris Malliaros - Cambium Inc. 

Project Number: 11486-001 Client: BT Engineering 

Project Name: Innisfil Webster Boulevard Extension 

Borehole No. Sample No. Depth Gravel Sand Silt Clay Moisture 

Cu Cc 

BH 102-20 SS 2 0.8 m to 1.2 m 1 46 41 12 

-Sand and Silt some Clay trace Gravel ML 0.091 0.026 0.000 -

14.2 

Description Classification D60 D30 D10 
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DIAMETER (mm) 

SM Envelope: T=8 to 20 min/cm 
ML Envelope: T= 20 to 50 min/cm 

Sample T = 30 min/cm 

Cambium Inc. (Laboratory) 
866.217.7900 | cambium-inc.com 

194 Sophia St.| Peterborough | ON | K9H 1E5 Form: L6V.2 - Grad.Hydo 

CLAY & SILT (<0.075 mm) 
SAND (<4.75 mm to 0.075 mm) GRAVEL (>4.75 mm) 

FINE MEDIUM 

UNIFIED SOIL CLASSIFICATION SYSTEM 

COARSE FINE COARSE 

CLAY 
FINE 

SAND 

MIT SOIL CLASSIFICATION SYSTEM 

GRAVEL 
BOULDERS SILT 

MEDIUM COARSE FINE MEDIUM COARSE 

Appendi� C 
A�uifer TestTM Results 

Cambium Inc. 



Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW101-20 Test 1 Test Well: MW101-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW101-20 Test 1 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 24 48 72 96 12o 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW101-20 3.18 × 10-7 

Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW101-20 Test 2 Test Well: MW101-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW101-20 Test 2 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 32 64 96 128 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

16o 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW101-20 3.61 × 10-7 



Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW101-20 Test 3 Test Well: MW101-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW101-20 Test 3 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 4o 8o 12o 16o 2oo 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW101-20 3.30 × 10-7 

Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW102-20 Test 1 Test Well: MW102-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW102-20 Test 1 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 4o 8o 12o 16o 2oo 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW102-20 1.03 × 10-7 



Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW102-20 Test 2 Test Well: MW102-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW102-20 Test 2 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 24 48 72 96 12o 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW102-20 4.91 × 10-6 

Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW102-20 Test 3 Test Well: MW102-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW102-20 Test 3 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 2o 4o 6o 8o 1oo 
Time [min] 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW102-20 3.20 × 10-7 



Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW103-20 Test 1 Test Well: MW103-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW103-20 Test 1 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 2o 4o 6o 8o 1oo 
Time [min] 

o.o1 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW103-20 1.00 × 10-5 

Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW103-20 Test 2 Test Well: MW103-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW103-20 Test 2 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 1o 2o 3o 4o �o 
Time [min] 

o.o1 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW103-20 1.10 × 10-5 



Cambium Inc. 
52 Hunter St. East 
Peterborough, Ontario 
K9L1S1 

Slug Test Analysis Report 

Project: Hydrogeological Assessment 

Number: 11486-001 

Client: BT Engineering 

Location: Webster Boulevard, Innisfil, ON Slug Test: MW103-20 Test 3 Test Well: MW103-20 

Test Conducted by: Chris Malliaros Test Date: 10/22/2020 

Analysis Performed by: Elysha Pecena MW103-20 Test 3 Analysis Date: 11/25/2020 

Aquifer Thickness: 4.00 m 

o 1o 2o 3o 4o �o 
Time [min] 

o.o1 

o.1o 

1.oo 

.
.

.
o

 

Calculation using Hvorslev 

Observation Well Hydraulic Conductivity 

[m/s] 

MW103-20 1.16 × 10-5 
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Appendi� � 
Certificate of Analysis 

Cambium Inc. 



 
 

 

  

 

 
   

 

 
 

 

  

 

 
   

 

CERTIFICATE OF ANALYSIS 
Final Report 

Parameter Qty 
Site 

Analyzed 
Lab 

Method 
Reference 

Method 
Analyst 
Initials 

Date 
Analyzed 

27-Jan-21DATE REPORTED: 

Caduceon Environmental Laboratories 

705-252-5746 

112 Commerce Park Drive 
Barrie ON L4N 8W8 

705-252-5743Tel: 
Fax: 

JOB/PROJECT NO.: 

Final Report 
REPORT No. B20-33458 

Cambium Environmental 
PO Box 325, 52 Hunter Street East 
Peterborough ON K9H 1G5 Canada 

Report To: 

Attention: Cameron MacDougall 

23-Oct-20 DATE RECEIVED: 

11486-001P.O. NUMBER: 
WATERWORKS NO. 

Groundwater SAMPLE MATRIX: 

Rev. 1 
C.O.C.: ---

CERTIFICATE OF ANALYSIS 

Alkalinity (as CaCO3) 1 Holly Lane A-ALK-03 (o) SM 2320B SYL 30-Oct-20 
Conductivity 1 Holly Lane A-COND-02 (o) SM 2510B SYL 30-Oct-20 
Anions 1 Holly Lane A-IC-01 (o) SM4110C bco 02-Nov-20 
Anions 1 Holly Lane A-IC-01 (o) SM4110C bco 03-Nov-20 
Nitrogen - Ammonia (N) 1 Kingston A-NH3-001 (k) SM4500-NH3-H SHU 28-Oct-20 
pH 1 Holly Lane A-PH-01 (o) SM 4500H SYL 30-Oct-20 
Sulphide 1 Kingston A-S2 SM4500-S2 US 28-Oct-20 
A - Wet Chem 1 Kingston A-TPTKN-001 (N)(k) E3199A.1 KD 06-Nov-20 
A - Wet Chem 1 Kingston A-TPTKN-001 (P)(k) E3199A.1KD 06-Nov-20 
A - Wet Chem 1 Kingston A-TPTKN-001 (P)(k) E3199A.1 SHU 29-Oct-20 
Total Suspended Solids 1 Kingston A-TSS-001 (k) SM2540D LSE 28-Oct-20 
Turbidity 1 Holly Lane A-TURB-01 (o) SM 2130 LMG 30-Oct-20 
Phenolics (4-aap) 1 Kingston C-PHEN-01 (k) MOEE 3179 TK 04-Nov-20 
Metals - ICP-OES 1 Holly Lane D-ICP-01 (o) SM 3120 AHM 02-Nov-20 
Metals - ICP-OES 1 Holly Lane D-ICP-01 (o) SM 3120 AHM 30-Oct-20 
Metals - ICP-MS 1 Holly Lane D-ICPMS-01 (o) EPA 200.8TPR 06-Nov-20 

Page 1 of 5. 

Christine Burke 
Lab Manager 

R.L. = Reporting Limit 

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Caduceon Environmental Laboratories. 

PWQO - Provincial Water Quality Objectives 
Interim PWQO - Interim PWQO 
PWQO - Provincial Water Quality Objectives 

Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie 
Test methods may be modified from specified reference method unless indicated by an * 

Caduceon Environmental Laboratories 

705-252-5746 

112 Commerce Park Drive 
Barrie ON L4N 8W8 
Tel: 705-252-5743 
Fax: 

REPORT No. B20-33458 

Cambium Environmental 
PO Box 325, 52 Hunter Street East 
Peterborough ON K9H 1G5 Canada 

Report To: 

Attention: Cameron MacDougall 

Rev. 1 
C.O.C.: ---

DATE REPORTED: 27-Jan-21 
JOB/PROJECT NO.: 23-Oct-20 DATE RECEIVED: 

11486-001P.O. NUMBER: 
WATERWORKS NO. Groundwater SAMPLE MATRIX: 

Client I.D. 
Sample I.D. 
Date Collected 

BH103-20 
B20-33458-1 

22-Oct-20 

PWQO 
Interim 
PWQO 

PWQO 

Parameter Units R.L. 
pH @25°C pH Units 7.86 pH @25°C 8.5 
Conductivity @25°C μmho/cm 1 1970 Conductivity @25°C 
Alkalinity(CaCO3) to 
pH4.5 

mg/L 5 309 Alkalinity(Ca
pH4.5 

CO3) to 

Hardness (as CaCO3) mg/L 1 10900 Hardness (as CaCO3) 
Chloride μg/L 500 400000 Chloride 
Fluoride μg/L 100 < 100 Fluoride 
Nitrite (N) μg/L 100 200 Nitrite (N) 
Nitrate (N) μg/L 100 1700 Nitrate (N) 
Nitrate + Nitrite (N) μg/L 100 1900 Nitrate + Nitrite (N) 
Sulphate μg/L 1000 89000 Sulphate 
Total Suspended Solids mg/L 3 15000 Total Suspended Solids 
Turbidity NTU 0.1 24700 Turbidity 
Sulphide μg/L 10 < 10000 Sulphide 
Ammonia (N)-Total μg/L 10 90 Ammonia (N)-Total 
Total Kjeldahl Nitrogen μg/L 100 4100 Total Kjeldahl Nitrogen 
Organic Nitrogen μg/L 100 4000 Organic Nitrogen 
Phosphorus-Total μg/L 10 18000 Phosphorus-Total 10 
Phenolics μg/L 2 < 1 Phenolics 1 
Calcium μg/L 20 4010000 Calcium 
Magnesium μg/L 20 204000 Magnesium 
Potassium μg/L 100 29700 Potassium 
Sodium μg/L 200 127000 Sodium 
Antimony μg/L 0.1 < 0.1 Antimony 20 

PWQO - Provincial Water Quality Objectives 
Interim PWQO - Interim PWQO 
PWQO - Provincial Water Quality Objectives 

R.L. = Reporting Limit Christine Burke 
Test methods may be modified from specified reference method unless indicated by an * Lab Manager 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie 

The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 

Caduceon Environmental Laboratories.
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Sample I.D. 
Date Collected 
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22-Oct-20 

PWQO 
Interim 
PWQO 

PWQO 

Parameter Units R.L. 
Arsenic μg/L 0.1 4.5 Arsenic 100 5 
Barium μg/L 1 1970 Barium 
Beryllium μg/L 2 5 Beryllium 11 
Bismuth μg/L 20 < 20 Bismuth 
Boron μg/L 5 326 Boron200 
Cadmium μg/L 0.015 0.184 Cadmium0.1 0.2 
Chromium μg/L 1 30 Chromium 
Cobalt μg/L 0.1 13.7 Cobalt 0.9 
Copper μg/L 0.1 32.1 Copper 5 
Iron μg/L 5 181000 Iron 300 
Lead μg/L 0.02 13.6 Lead 1 5 
Manganese μg/L 1 8740 Manganese 
Molybdenum μg/L 0.1 0.5 Molybdenum 40 
Nickel μg/L 0.2 21.4 Nickel 25 
Selenium μg/L 1 2 Selenium 100 
Silver μg/L 0.1 < 0.1 Silver 0.1 
Strontium μg/L 1 4880 Strontium 
Thallium μg/L 0.05 0.19 Thallium 0.3 
Tin μg/L 50 < 50 Tin 
Titanium μg/L 5 6360 Titanium 
Uranium μg/L 0.05 1.39 Uranium 5 
Vanadium μg/L 0.1 29.3 Vanadium 6 
Zinc μg/L 5 2260 Zinc 20 30 

Client I.D. 
Sample I.D. 
Date Collected 

BH103-20 
B20-33458-1 

22-Oct-20 

PWQO 
Interim 
PWQO 

PWQO 

Parameter Units R.L. 
1 Elevated RL due to sample matrix interference . 
2 Revised report to remove duplicate parameter . 
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Copper (μg/L) 32.1 5 
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 1. Introduction and background 

 GHD | Report for Alcona Capital Properties Inc. - Alcona Capital Properties Residential Subdivision, Town of Innisfil, 282055/09389/400 | 1 

GHD Limited (formerly Sernas Associates) has been retained by Urban Ecosystems Limited (UEL) 
to address the stormwater management for the proposed development o  f the Alcona Capita  l 
Properties Inc. lands.  The subject area i  s located north o  f 8th Line (Innisfil Beach Road), east o  f 
20th Sideroad Road and wes  t of the existing Pratt Alcona North Subdivision, i  n the Town o  f Innisfil. 
The study sit  e is located withi  n the expanded Alcona Secondary Plan development area and the 
associated Watercourse 3 and 4 catchments  . 

The proposed development will consis  t o  f a residential development wit  h the proposed stormwater 
management (SWM) provided by two stormwater management facilities. The proposed stormwater 
management approach will account for the storm drainage set out i  n the previously approved SWM 
report (Loblaws Properties Limited, Proposed Food Store, Innisfil Beach road and 20th Sideroad, 
Design Brief Engineering Report, Updated March 25, 2009) prepared by Odan/Detech Group Inc.   

The proposed development lands have a tota  l area of approximately 15.1 ha. The proposed 
residential development will consis  t o  f approximately 13.0 ha o  f singl  e family and semi-detached 
unit  s (including two pond blocks).  Approximately 7.5 ha o  f the proposed residential subdivision will 
drain south to Bon Secour Creek (Watercourse WC 4) through the proposed south pond and 5.5 ha 
will drain north t  o Leonard’s Creek (Watercourse W  C 3) through the proposed north pond.  

There is no externa  l drainage directly entering the site although the nort  h part o  f the development i  s 
located within the LSRCA Generic Regulation area. All development, including the SWM facility 
(north pond) i  s located adjacent to but outside the Generic Regulation limits. A copy o  f the LSRCA 
Generic Regulation limits for the area i  s included i  n Appendix A. 

The site topography east of Simcoe County Road 56 splits the nort  h fro  m south int  o the two 
drainage catchments by an existing ridge. The area to the north drains directly t  o Leonard’s Creek 
(WC 3). The south area drains through both the Innisfil Hydro Station t  o the Innisfil Beach Road 
drainage system, and the adjoining subdivision, t  o feed Bon Secour Creek (WC 4).   

Figure 1 – Site Location Plan shows the site (Alcona Capital Properties Residential Development) 
relative to the loca  l roads. 

 1.1 Background information 

Loblaw Properties Limited, Proposed Food Store, Innisfil Beach Road and  20th  Sideroad,  
Design Brief Engineering Report, Town of Innisfil, updated March 25, 2009, prepared b  y 
ODAN/DETECH Group Inc  . 

Thi  s report deals with the development of the Loblaw’s property north of Innisfil Beach Road, 
adjacent t  o the Alcona Capital development. The flows generated by this development and the 
associated future expansion t  o the north discharge to the Innisfil Beach Road storm system. Part of 
the proposed Alcona Capital development is associated with the modelled catchment o  f this report. 

The Visual OTTHYMO model prepared for this development has been updated to reflect the 
breakdown of the drainage catchment under existing and future developed conditions. 
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Figure 1 Site Location Plan 



 

  

 

 

  

 

Geotechnical Investigation, Proposed Development  , 20th Sideroad & Innisfi  l Beach Road, 
Innisfi  l Beach Road, May 21, 2004, prepared by Toronto Inspection Limited 

Thi  s report detail  s the soil conditions and groundwater associated with the site. Soils identified as 
topsoil overlaying deposits of clayey silt, sand, sandy silt and sandy silt till. Groundwater was 
identified as associated with sand and gravel deposits located abov  e the almost impermeable  till 
deposits underlying the site. 

Hydrogeological Investigation for Alcona Capital Properties, Part of Lot 8, Concession 21, 
Innisfil, ON, December 2010, prepared by Cole Engineering 	

This report is a follow up to the geotechnical report and focuses on the hydrogeologic 
characteristics of the property.  Water balance issues are also discussed. 

Functional Servicing Report, Alcona Capital Properties Inc. Proposed Residential 
Subdivision, Town of Innisfil  , December 2009, prepared by Urban Ecosystems Limited 

This Functional Servicing Report (FSR) deals with the overall servicing o  f the development and will  
be submitted in conjunction with this SWM report as part of  the overall submission package.  

Master Servicing and Drainage Study, Alcona Secondary Plan Area, Town of Innisfil, 

September 1995, prepared by Cumming Cockburn Limited 


The Master Servicing and Drainage Study identifies how to provide the required servicing as well  as  
the handling and control of surface runoff.   This document acts as a policy document in  proposed  
works  . Applicable SWM criteria have been included i  n Appendix A  .  

Engineering Design Standards and Specifications, Town of Innisfil – Section 4.6 – 

Stormwater Management Facilities  , June 2011 


The Engineering Design Standards provides minimum requirements associated with the design of  
SWM facilities and the associated SWM report. The main recommendations applicabl  e to the  
proposed SWM pond are outlined below:  

� Water qualit  y controls – provide “Enhanced” level o  f quality control will comply  with criteria  set  
out in  Ministry of  Environment’s Stormwater Management Planning and Design Manual, March  
2003;  

Water quantity controls – post-development peak flows do not exceed pre-development level  s  
for storm events up to and including the 1:100 year event  ;  

Low Impact Development (LID) – promot  e at-source control of post-development runoff  through  
use of LIDs;  

Nutrient Management Strategy – mitigate and reduce phosphorus contributions from  new  
developments where possible.  

� 

� 

� 

Lake Simcoe Region Conservation Authority Generi  c Mapping 

The generic mapping obtained from the LSRCA website identifies the regulatory limits through the  
site.  Generic Map 23 covers the drainage catchment associated with this development. A copy o  f  
the generic mapping, covering the relevan  t portion of  Map 61 and identifying these limits, i  s  
included i  n Appendix A.  

 

Lake Simcoe Region Conservation Authority (LSRCA) Technical Guidelines for Stormwater 
Management Submissions  , November 2010   

The Technical Guidelines provide minimum requirements associated with the design o  f SWM 
facilities and the associated SWM report.  

Lake Simcoe Protection Plan, July 2009, prepared by Government of Ontario   

This document outlines measures necessary to protect/improv  e the Lake Simcoe Watershed.  

Infiltration Testing Report for Proposed Alcona Capital Residential Subdivision, October 
2015, prepared by Cole Engineering 

This report is a follow up to the hydrogeological investigation and focuses on the establishing 
infiltration rates on the property to assist the design of the proposed rain gardens to address the 
water balance deficit.  
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2. Storm drainage 
2.1 Existing site conditions 

The FSR prepared by Urban Ecosystems Limited identified that the lands generally drain from west 
to east with a grade differential ranging from 7 to 10 metres. The drainage is divided into north and 
south catchment areas. Under the existing conditions, there are two drainage catchments 
associated with the development that drain north to WC3 and south to the Innisfil Beach Road ditch 
(associated with WC4). These features are identified on the LSRCA Generic Mapping, Map 61 (see 
reduced section of Map 61 in Appendix A).  

2.1.1 Leonard’s Creek (WC3) 

WC3 receives existing flows from the site area north of the natural divide by overland flow. A 
tributary of this watercourse passes across the north boundary of the site; however the north limit of 
the development does not intrude into the stream valley or associated woodlot. There are no other 
drainage features on the northern part of the development site. 

Based on the updated topographic mapping, the drainage area at the proposed outlet to WC3 is 
approximately 5.90 ha. The existing conditions catchment (ID 110) is shown on Figure 2. 

2.1.2 Bon Secour Creek (WC4) 

The south catchment is located east of 20th Sideroad, west of the existing Pratt Alcona North 
residential subdivision and immediately north of the existing Loblaw’s property and the neighbouring 
Innisfil Hydro sub-station. Approximately 4.95 ha of the proposed development currently drains 
overland to the south where it discharges to the Innisfil Beach Road drainage ditch along the east 
boundary of the Innisfil Hydro property.  

Totten Sims Hubicki and Associates (TSH) prepared modelling associated with the Pratt Alcona 
North subdivision, which identified 10.63 ha draining south to Innisfil Beach Road and an additional 
2.33 ha (1.18 + 0.42 + 0.73) being picked up along the rear lots of their subdivision. The 10.63 ha 
draining to Innisfil beach Road included the Loblaw’s property, the Innisfil Hydro sub-station and the 
Alcona Capital Lands.  A copy of the TSH plan is included in Appendix A. 

The Odan/Detech Group prepared additional modelling for the Loblaw’s property as part of their 
food store development. This model included only part of the Alcona Capital Properties area, which 
impacted their development. 

The existing conditions catchments (IDs 100 and 901a) of the Alcona Capital Properties that drain 
south to the proposed outlet to WC4 is approximately 4.95 ha and is shown on Figure 2. 
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2.1.3 Hydrologic modelling 

The OTTHYMO hydrologic model developed for the Loblaw’s development was updated t  o model 
the existing drainage catchment based on the updated catchment data. The model parameters 
were based on the approved values adjusted to reflect the updated catchment area data and the 
model was run for the 2 year to 100 year design storm for the 4 hour Chicago and 12 hour SCS 
rainfall distributions using the Barri  e WPCC station rainfall data.   

Table 1 shows the estimated Alcona Capitals Properties pre-development flows for the proposed 
development area t  o both WC3 and WC4  . Copies o  f the output summary files and the 
predevelopment schematic are attached in Appendix B. Table 2 provides existing flow rates for 
entire WC3 and for WC4 at Innisfil Beach Road and at BMP 4C2.  

Table 1 Existing flow rates – Site Only 

Flow rates (m3/s) 

Design 
storm 

4 hr Chicago 
 WC3  WC4 

12 hr SCS 
 WC3  WC4 

(5.90 ha)  (4.95 ha)  (5.90 ha)  (4.95 ha)  
NHYD 110 NHYD 19 NHYD 110 NHYD 19 

 2 yr 0.06 0.06 0.11 0.10 
 5 yr 0.11 0.11 0.19 0.17 

10 yr 0.15 0.15 0.26 0.23 
25 yr 0.21 0.20 0.35 0.30 
50 yr 0.26 0.24 0.42 0.36 
100 yr 0.31 0.28 0.49 0.42 

Regional 0.78 0.64 - -

Table 2 Existing flow rates  

Flow rates (m3/s) 
4 hr Chicago 12 hr SCS 

Design  WC3  WC4  WC3  WC4  WC4 
storm (28.45 ha)  @ IBR (28.45 ha)  @ IBR @ BMP 4C2 

(10.63 ha)  (10.63 ha)  (168.28 ha)  
NHYD 1  NHYD 22  NHYD 1  NHYD 22  NHYD 9585*  

 2 yr 0.12 0.16 0.21 0.23 1.82 
 5 yr 0.23 0.25 0.38 0.37 2.63 

10 yr 0.31 0.33 0.52 0.47 4.15 
25 yr 0.42 0.43 0.70 0.61 4.99 
50 yr 0.52 0.50 0.85 0.72 -

100 yr 0.62 0.59 1.00 0.83 9.02 
Regional 2.72 1.31 - - 19.96 

 * Note: From the Stantec OTTHYMO model. 

2.2 Proposed drainage conditions 

The drainage areas used in the updated OTTHYMO model will consist  o  f the proposed developed 
areas associated with proposed outlets to WC3 and Innisfil Beach Road (WC4). The model for the 
area draining south will also account for the Loblaw’s property and the Innisfil Hydro sub-station 
lands. The proposed drainage areas are identified below  and shown on Figure 3. 

2.2.1 Leonard’s Creek (WC3) 

The area draining north will only need to account for 5.29 ha draining to  WC3 through the proposed 
north pond. The proposed drainage catchments draining north will consist  of  the following: 

� 4.66 ha associated with proposed Alcona Capital Properties residential development (sub-
catchment 210);  and 

0.63 ha associated with the proposed north pond (sub-catchment 211). � 

The total drainage t  o the proposed pond will be 5.29 ha compared to 5.90 ha identified in  the 
existing drainage model.  This small diversion will be accounted for in the south pond model. The 
pond is proposed to discharge directly to WC3. 

2.2.2 Bon Secour Creek (WC4) 

The catchment draining south includes the two areas originally accounted for in the Loblaw’s 
development (Odan/Detech model) and the additional area draining to the rear lot swale associated 
with the Pratt Alcona North residential subdivision (TSH model)  . The proposed drainage 
catchments draining south to Innisfil Beach Road will consist of the following: 

� 2.21 ha associated with the existing Loblaw’s Food Store (sub-catchments 1, 2, 3 and 4);  

1.90 ha associated with the future expansion of  the Loblaw’s site (sub-catchment 5); 

0.76 ha associated with the Innisfil Hydro sub-station (sub-catchment 103);  

7.79 ha associated with proposed Alcona Capital Properties residential development (sub-
catchment 200) which includes the potential townhouse  lots (2.71 – 1.90 = 0.81 ha) from  the 
Loblaw’s site on the south side of Benson Street; and 

0.79 ha associated with the proposed south pond (sub-catchment 201). 

� 

� 

� 

� 

The total drainage area to  the south pond will be 8.58 ha. This accounts for the small diversion 
(0.60 ha) from  the WC3 catchment. As noted previously, a SWM facility (south pond) will be 
constructed to provide SWM controls (quality, quantity  and erosion control) for the proposed Alcona 
Capital Properties development draining to WC4.  

A small drainage area primarily consisting of  rear yards drains onto the adjoining subdivision (sub-
catchment 900, 0.07 ha).  This area is  much smaller than the 2.33 ha identified in  the TSH report 
discussed in Section 2.1.2.  Analysis of  the storm drainage plans for the adjoining subdivision 
indicates that the original 2.33 ha of  existing lands have been accommodated within  the storm 
design (Appendix A). Since the drainage area has been reduced to 0.07 ha, no issues are 
anticipated for the existing subdivision.  
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2.2.3 Hydrologic Modelling 

Table 3a summarizes the uncontrolled peak flows for both north and south catchments for the 2 
year to 100 year design storms under the 4 hour Chicago and the 12 hour SCS distributions.  

Table 3a Comparison of existing and proposed uncontrolled flow rates 

Existing flow rates (m3/s) Proposed uncontrolled flow rates (m3/s) 

Design 
storm 

4 hr Chicago 12 hr SCS 
WC3 WC4 WC3 WC4 

4 hr Chicago 12 hr SCS 
WC3 WC4 WC3 WC4 

(5.90 ha) (4.95 ha) (5.90 ha) (4.95 ha) (5.29 ha) (8.58 ha) (5.29 ha) (8.58 ha) 
NHYD 110 NHYD 19 NHYD 110 NHYD 19 NHYD 10 NHYD 19 NHYD 10 NHYD 19 

2 yr 0.06 0.06 0.11 0.10 0.50 0.80 0.43 0.70 
5 yr 0.11 0.11 0.19 0.17 0.69 1.13 0.64 1.06 

10 yr 0.15 0.15 0.26 0.23 0.83 1.35 0.78 1.29 
25 yr 0.21 0.20 0.35 0.30 1.00 1.62 0.96 1.60 
50 yr 0.26 0.24 0.42 0.36 1.14 1.85 1.10 1.83 
100 yr 0.31 0.28 0.49 0.42 1.28 2.09 1.24 2.07 

 
As can been seen from Table 3b below, the proposed flow rates from the uncontrolled area 
draining to the Pratt Alcona North property (sub-catchment 900) are less than those under existing 
conditions (from sub-catchments 900, 4101 and 4102). 

Table 3b Comparison of existing and proposed flows for uncontrolled areas to 
Alcona East 

Design 
storm 

Flow rates (m3/s) 
4 hr Chicago 12 hr SCS 

EX. PR. EX. PR.  

 NHYD 21 NHYD 21 NHYD 21 NHYD 21 

2 yr 0.04 0.01 0.06 0.01  
5 yr 0.07 0.01 0.11 0.01  

10 yr  0.09 0.01 0.14 0.01  
25 yr  0.12 0.01 0.18 0.01  
50 yr  0.14 0.02 0.22 0.02  
100 yr  0.17 0.02 0.25 0.02 
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3. Stormwater management 
For the proposed development, the total catchment draining t  o Watercourse 3 will consis  t o  f 
approximately 5.29 ha o  f proposed residential development.  The development limit  s for this area  
are set to not intrude into the existing stream valley and all development will discharge through the  
proposed pond to the existing stream channel. 

The total catchment draining t  o Watercourse 4 will consis  t o  f approximately 8.58 ha of proposed 
residential development, the existing Loblaw’s development (including future expansion) and the 
Innisfil Hydro lands. This catchment drains to the existing Innisfil Beach Road major/minor drainage 
system which discharges to Watercourse 4.  The proposed pond will only control flows from the 
proposed residential development, with the Loblaw’s lands providing their own control and the 
Innisfil Hydro lands discharging uncontrolled.  Approximately 0.07 ha o  f the development, primarily 
rear yards, will drain into the adjoining subdivision where it has been accommodated within  its 
stormwater management plan.   

As noted above, for the proposed residential development, two stormwater management facilities 	
(North Pond and South Pond) are to be constructed, and service the following drainage areas:  

� Proposed 5.29 ha of residential development, including the pond block, and draining to  the 
proposed North Pond, eventually discharging to  Watercourse 3; and 

Proposed 8.58 ha of residential development, including the pond block and the potentia  l 
townhouse lot  s from the Loblaw’s site, and draining t  o the proposed South Pond, eventually 
discharging to the Innisfil Beach Road drainage system and then t  o Watercourse 4. 

� 

The minor and major drainage systems of the subdivision are split towards the north and south as 
shown on Figure 3. The proposed ponds will be sized based on the proposed development. 

The proposed SWM facilities (North and South Ponds) will be designed to provide quality and 
quantity control for the proposed residential subdivision.  

 3.1	 Criteria 

The design criteria for the SWM facility is listed below and has been established by the Town of  
Innisfil, the Lake Simcoe Region Conservation Authority (LSRCA) and the MOE Stormwater 
Management Practices Planning and Design (SWMP) Manual (1994, updated 2003): 

� Quality  Control – Provide an “Enhanced” level of  control for protection of  the receiving  
watercourse and downstream areas in accordance wit  h the SWMP manual (minimum 80% total 
suspended solids removal).     

Erosion Control – The greater volum  e generated by either the 40 m3/ha requirement set out in  
the MOE SWMP manual or the runof  f from  the 25 mm 4 hour Chicago storm shall govern the 
sizing of  the facility  for extended detention.  Extended detention draw-down tim  e should be i  n 
the 24 to 48 hour range. 

Quantity Control – Limit post development peak flows to  pre-development release rates for 
design storms ranging from 2 year to 100 year. These controls will take into consideration the 4  
hour Chicago and the 12 hour SCS rainfall distributions for the 2 year to 100 year design  
storms.   

� 

� 

 

� Water Balance – Make every feasible effort t  o maintai  n pre-development infiltration and 
evapotranspiration rates to the receiving watercourses. 

� Phosphorus Remova  l – A target o  f “zero” increase in phosphoru  s loading fro  m pre-development 
to post-developmen  t conditions.  

3.2 Quality control

As per the design criteria identified for the development i  n Section 2.2, Enhanced (Level 1) quality 
control is proposed to be provided using two SWM facilities (North and South ponds).  Table 3.2 o  f 
the MOEE Stormwater Management Planning and Design Manual, March 2003 (SWMP Manual) 
and the Town of Innisfil Design Standards were used in the design o  f these SWM facilities.   

The permanent pool volum  e calculations are based on the contributing drainage from the proposed 
developments associated with each pond.  This contributing drainage area with an assumed 60% 
imperviousness results in a quality storage requirement o  f 198 m3/ha, which includes the allowance 
of 40 m3/ha for extended detention.  

3.2.1 North Pond (WC3) 

The contributing drainage catchment for this pond is 5.29 ha, which includes the pond block area. 
Using an imperviousness of 60% for the development described above, a permanent pool storage 
volume o  f 718 m3 would be required.  The permanent pool has water surface elevation o  f 266.80 m 
with a maximu  m depth o  f 2.0 m (EL 264.80 m).  The sediment forebay has a depth o  f 2.0 m deep 
with a bottom elevation o  f 264.80 m.  Thus the permanent pool will be set at 266.80 m with 2,014 
m3 o  f available storage volume, which satisfies the permanent pool storage requirement set out i  n 
the MOE SWMP manual. 

3.2.2 South Pond (WC4) 

The contributing drainage catchment for this pond is 8.58 ha, which includes the pond block area 
and 0.81 ha from  the potential townhouse lots  from  the Loblaw’s site.  Using the same 
imperviousness for the development (60%), the required permanent pool storage volume  is 1,235 
m3. The permanent pool has a water surface elevation of 259.50 m wit  h a maximu  m depth o  f 2.0 m 
(EL 257.50 m) in the sediment forebay.  The main pond cell has a pond bottom at EL 257.50 m at a 
depth of 2.0 m, and an outlet plunge pool at a depth of 2.0 m (botto  m EL 257.50 m).  Thus the 
permanent pool will be set at 259.50 m with 621 m3 o  f available storage volume, which satisfies the 
permanent pool storage requirement set out in the MOE SWMP manual. 

3.3 Erosion control 


3.3.1 Hydrologic modelling 

The OTTHYMO hydrologic model was used to establish the post-development runoff from the 
proposed development.  Post-development drainage area boundaries considered for the model are 
shown on Figure 3. Drainage area numbers and the respective areas are tabulated in  Table 4, 
including the external areas west  of 20th Side Road.  Supporting calculations for modelling 
parameters are included in Appendix B.  
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Table 4 Model drainage area details 

Area ID Description Area (ha) 
WC 3 – Alcona Capital Development North 

1000 External Drainage 20.39 
210 North Development Residential 4.66 
211 North Pond Block 0.63 
212 Environmental (Watercourse) Block 2.21 

WC 4 – Loblaw’s and Hydro Station 
1 Loblaw’s Building 0.31 
2 Loblaw’s Parking 1.44 
3 Loblaw’s Landscaping to Innisfil Hydro 0.14 
4  Loblaw’s Landscaping to 8th Line 0.32 
5 Loblaw’s Future Expansion Area 1.90 

103 Innisfil Hydro Substation 0.76 
WC 4 – Alcona Capital Development South 

200 South Development Residential 7.79 
201 South Pond Block 0.79 

WC 4 – To Adjoining Development 
900 South Development Residential 0.07 

Uncontrolled Rear Yards 
 

Table 5 Criteria for water quality treatment 

Pond Area Required Erosion / Water Quality Treatment 
Active Storage* Permanent Pool 

North Pond 5.29 ha 
(60% Imp.) 

Max. release rate of  
0.01 m3/s (718 m3) 158 m3/ha (838 m3) 

South Pond 
8.58 ha 

(60% Imp.) 
Max. release rate of  
0.01 m3/s (1,235 m3) 148 m3/ha (1,360 m3) 

  Note: * Active storage release rate for quality control based on the 25 mm 4 hr Chicago design storm event and OTTHYMO. 
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The active storage requirement for extended detention storage is the greater of 40 m3/ha or the 
calculated storage required to  provide the required erosion control. Modelling of  the 4 hour, 25 mm 
Chicago design storm event calculated the following required extended detention volumes:  

� 718 m3  for the north pond with a maximum  release rat  e o  f 0.01 m3/s (866 m3 provided) 

1, m235 3  for south pond with a maximu  m release rate o  f 0.01 m3/s (1,291 m3 provided) � 

For the north pond this results in required extended detention storage of 136 m³/ha, based on the 
5.29 ha catchment area.  For the south pond the required extended detention storage will be 
144 m³/ha based on the contributing catchment o  f 8.58 ha.  Since these volumes are both greater 
than 40 m3/ha criteria, the 25 mm storm was the governing criteria in generating the extended 
detention volumes for both ponds.  The erosion control volume can therefore be provided between 
266.80 m and 267.10 m i  n the north pond and between 259.50 m and 260.10 m in the south pond.  
Table 5 presents a summary o  f the requirements and the provided storage. 
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3.3.2 North Pond (WC3) 

A 675 mm diameter reverse-slope pipe will provide a bottom draw outlet from the mai  n pond cell.  
The inlet o  f the reverse-sloped pipe (invert EL 265.10 m  ) is to be placed on concrete piers placed 
0.30 m above the pond bottom  within  the plunge pool.  The release rates for extended detention will 
be controlled by a 100 mm diameter orifice located within the quality control maintenance hole.  The 
orifice will have an invert elevation of  266.80 m and will provide a peak release rate of  13 l/s for the 
erosion control portion of  the total storage.  

The quality control manhole will be fitted with  a 100 mm diameter orifice plate, to be installed on an 
internal weir wall.  The outlet pipe will discharge to a naturalized channel which discharge directly to 
WC3.  The peak release rate will be 0.013 m3/s, with  an extended drawdown time  of  30 hours to 
address the required erosion control detention (see Appendix C). 

The pond is to be constructed in  an area of  sandy silt till, identified in borehole BH-3, from the 
Report on Geotechnical Investigation, Proposed Development, 20th Sideroad & Innisfil Beach 
Road, Innisfil, Ontario, May 21, 2004 prepared by Toronto Inspection Limited.  This borehole is in  
the general area of  the proposed SWM facility and extends to depths well below the proposed 
bottom of  the pond. Groundwater was not encountered at BH-3.  The geotechnical report identifies 
that this sandy silt  was dense to very dense at elevations consistent with the bottom of  the pond.  A 
liner for the permanent pool may be required; this will need to be confirmed at the time of  
construction by a geotechnical  engineer.  

Details of  the proposed north stormwater management facility are indicated on Figure 4. 

3.3.3 South Pond (WC4) 

A 750 mm diameter reverse-slope pipe will provide a bottom draw outlet from the main  pond cell.  
The inlet of  the reverse-sloped pipe (invert EL 257.80 m)  is to be placed on concrete piers placed 
0.30 m above the pond bottom  within  the plunge pool.  The release rates for extended detention will 
be controlled by a 100 mm diameter orifice located within the quality control maintenance hole.  The 
orifice will have an invert elevation of  259.50 m and will provide a peak release rate of  22 L/s for the 
erosion control portion of  the total storage.  

The quality control manhole will be fitted with  a 100 mm diameter orifice plate, to be installed on an 
internal weir wall.   The outlet pipe will convey flows through an easement in  the Innisfil Hydro 
property directly to  the Innisfil Beach Road storm sewer system.  The peak release rate will be 
0.022 m3/s, with an extended drawdown time  of  36 hours to address the required erosion control 
detention (see Appendix C).     

The pond is to be constructed in  an area of  sandy silt till, identified in  the adjacent to borehole BH-7, 
from  the Report on Geotechnical Investigation, Proposed Development, 20th Sideroad & Innisfil 
Beach Road, Innisfil, Ontario, May 21, 2004 prepared by Toronto Inspection Limited.  This borehole 
is in the general area of the proposed SWM facility and extends to depths well  below the proposed 
bottom of  the pond. Groundwater was not encountered at BH-3.  The geotechnical report identifies 
that this sandy silt  was dense to very dense at elevations consistent with the bottom of  the pond. A 
liner for the permanent pool may be required; this will need to be confirmed at the time of  
construction by a geotechnical  engineer.  

Details of  the proposed south stormwater management facility are indicated on Figure 5. 





 

  

 3.4 Quantity control 

3.4.1 North Pond (WC3) 

As noted above, the proposed pond has a bottom elevation o  f 264.80 m i  n the main cell with a 
permanent pool elevation o  f 266.80 m and an extended detention ponding elevation of  267.10 m.  A 
sediment forebay has been included at the entrance t  o the pond to address water quality 
requirements with a bottom elevation o  f 264.80 m and 2.0 m permanent pool depth. The north pond 
layout is shown on Figure 4. 

The flow in excess of 4 hour, 25 mm design storm event level will be discharged through the 100 
mm diameter low flow orifice in combination with a 0.60 m wide rectangular weir located within the 
outlet control maintenance hole.  This orifice/weir combination will control storm runoff fro  m the 
development to a maximu  m peak discharge o  f 0.20 m3/sec with an active storage requirement o  f 
2,300 m3 (EL. 267.65 m  ) for the 12 hour SCS 100 year design storm event.  The north pond will 
discharge directly to a tributary of WC3 through a proposed rip-rap lined dispersion channel.   

The pond outlet was designed based on the stage-storage-discharge values designed to control 
post-development flows to pre-development peak levels.   The stage-storage-discharge curve for the 
north pond is included in the pond design calculations provided i  n Appendix C. 

An OTTHYMO model was used to establish the post-development runoff from the proposed 
development to determine the maximum water level of the pond and the peak discharges.  
Drainage area details are shown i  n Figure 3. Ta  ble 6 provides the pond release rates and storage 
requirements for all the design storm events.  

Table 6 North pond release rates and storage requirements 

Pond Performance 

Design 
Storm Discharge 

(m3/s) 

4 hr Chicago 
Storage 

(m3) 
Water Level 

 (m) 
Discharge 

(m3/s) 

12 hr SCS 
Storage 

(m3) 
 Water Level 

 (m) 
NHYD 200  NHYD 200  -  NHYD 200  NHYD 200 - 

25 mm 0.01 600 267.05 - - -
 2 yr 
 5 yr 

10 yr 
25 yr 
50 yr 
100 yr 

0.01 
0.01 
0.04 
0.06 
0.08 
0.11 

800 
1,300 
1,500 
1,600 
1,800 
1,900 

267.15 
267.30 
267.35 
267.40 
267.45 
267.50 

0.01 
0.03 
0.06 
0.11 
0.16 
0.20 

1,100 
1,400 
1,600 
1,900 
2,100 
2,300 

267.25 
267.35 
267.40 
267.50 
267.55 
267.65 

 

 

  

Table 7 Existing and Proposed flow rates – Site only 

Flow Rates (m3/s) 

Design Storm 
EX. 

4 hr Chicago 
PR. EX. 

12 hr SCS 
PR. 

NHYD 110   NHYD 200 NHYD 110  NHYD 200 

 2 yr 0.06 0.01 0.11 0.01 
 5 yr 0.11 0.01 0.19 0.03 

10 yr 0.15 0.04 0.26 0.06 
25 yr 0.21 0.06 0.35 0.11 
50 yr 0.26 0.08 0.42 0.16 
100 yr 0.31 0.11 0.49 0.20 

Table 7 on the following page tabulates the peak flows discharging from  the site  for the existing and 
proposed conditions for all design storms.   Table 8 then summarizes the total peak flows to WC3.  

Table 8 Existing and Proposed flow rates – WC3 

Flow Rates (m3/s) 

Design Storm 
EX. 

4 hr Chicago 
PR. EX. 

12 hr SCS 
PR. 

NHYD 1  NHYD 11  NHYD 1  NHYD 11  
 2 yr 0.12 0.11 0.21 0.17 
 5 yr 0.23 0.20 0.38 0.31 

10 yr 0.31 0.28 0.52 0.44 
25 yr 0.42 0.40 0.70 0.61 
50 yr 0.52 0.51 0.85 0.76 
100 yr 0.62 0.61 1.00 0.90 

 GHD | Report for Alcona Capital Properties Inc. - Alcona Capital Properties Residential Subdivision, Town of Innisfil, 282055/09389/400 | 17 
GHD

 | Report for Alcona Capital Properties Inc. - Alcona Capital Properties Residential Subdivision, Town of Innisfil, 282055/09389/400 | 18 

3.4.2 South Pond (WC4) 

As noted in the previous section, the proposed pond has a bottom elevation of  258.00 m in the main 
cell (257.50 m in the outlet plunge pool)  , a permanent pool elevation o  f 259.50 m and an extended 
detention ponding elevation o  f 260.10 m.  A sediment forebay has been included at the entrance t  o 
the pond to address water quality requirements with a bottom elevation o  f 257.50 m and 2.0 m 
permanent pool depth.  The south pond layout is shown on Figure 5. 

The flow in excess of 4 hour, 25 mm design storm event level will be discharged through the 
100 mm low flow orifice i  n combination with a 0.11 m wide rectangular weir located within the outlet 
control manhole.  This orifice/wei  r combination will control storm runoff fro  m the development to a 
maximum peak discharge of 0.20 m3/s with an active storage requiremen  t o  f 4,100 m3  
(EL. 260.95 m)  for the 12 hour SCS 100 Year design storm event.  The south pond will be 
conveyed via a 450 mm diameter pipe through a proposed easement on the east side o  f the Innisfil 
Hydro property t  o the existing catchbasin manhole at Innisfil Beach Road.   

The pond outlet was designed based on the stage-storage-discharge values designed to control 
post-development peak flows to below pre-development levels.  The stage-storage-discharge curve 
for the south pond i  s included i  n the pond design calculations provided i  n Appendix C. 

An OTTHYMO model was used to establish the post-development runoff from the proposed 
development to determine the maximum water level of the pond and the peak discharges.  
Drainage area details are shown in  Figure 3. Ta  ble 9 on the following page provides the pond 
release rates and storage requirements for all the design storm events. 



 

  

Table 9 South pond release rates and storage requirements 

Pond Performance 

Design 
Storm Discharge 

(m3/s) 

4 hr Chicago 
Storage 

(m3) 
Water Level 

 (m) 
Discharge 

(m3/s) 

12 hr SCS 
Storage 

(m3) 
 Water Level 

 (m) 
NHYD 3333  NHYD 3333  - NHYD 3333  NHYD 3333  - 

25 mm 0.01 1,100 260.00 - - -
 2 yr 0.02 1,500 260.15 0.04 1,700 260.20 
 5 yr 0.05 2,000 260.30 0.07 2,300 260.40 

10 yr 0.07 2,300 260.40 0.10 2,700 260.55 
25 yr 0.10 2,700 260.55 0.14 3,300 260.70 
50 yr 0.12 3,000 260.60 0.17 3,700 260.80 
100 yr 0.14 3,400 260.75 0.20 4,100 260.95 

 

Table 10 Existing and Proposed flow rates – Site only 

Flow Rates (m3/s) 

Design Storm 
EX. 

4 hr Chicago 
PR. EX. 

12 hr SCS 
PR. 

NHYD 19  NHYD 3333  NHYD 19  NHYD 3333  
 2 yr 0.06 0.02 0.10 0.04 
 5 yr 0.11 0.05 0.17 0.07 

10 yr 0.15 0.07 0.23 0.10 
25 yr 0.20 0.10 0.30 0.14 
50 yr 0.24 0.12 0.36 0.17 
100 yr 0.28 0.14 0.42 0.20 

The reduction in  post-development flows to below pre-development levels was done to  meet the 
release target of  0.247 m3/s allocated withi  n the revised Innisfil Beach Road storm sewer system.  
The maximum  release rate  fro  m the South Pond was set t  o take into account the 5 year flow rate 
fro  m the Hydro lands (0.089 m3/s) contributing to the Innisfil Beach Road target.  

Peak flows discharging fro  m the site for the proposed and existing conditions are tabulated below in  
Table 10  for all design storms.  Table 11 summarizes peak flows at Innisfil Beach Road as wel  l as 
at BMP 4C2 (from the Stante  c OTTHYMO model).   

Table 11 Existing and Proposed flow rates – WC 4 

@ Innisfil Beach Road @ BMP 4C2 
Design 
Storm 

4 hr Chicago 
EX. PR. 

12 hr SCS 
EX. PR. 

12 hr SCS 
EX. PR. 

NHYD 22  NHYD 22  NHYD 22  NHYD 22  NHYD 9585  NHYD 9585  
2 y  r 0.16 0.15 0.23 0.18 1.82 1.77 
5 y  r 0.25 0.21 0.37 0.28 2.63 2.59 

10 yr 0.33 0.26 0.47 0.37 4.15 4.09 
25 yr 0.43 0.32 0.61 0.48 4.99 4.92 
50 yr 0.50 0.40 0.72 0.57 N/  A 
100 yr 0.59 0.45 0.83 0.67 9.02 8.97 

 3.5 Water balance 

A hydrogeological investigation (December 2010, Appendix A) had been completed by Cole 
Engineering in which had been determined that the underlying soils are predominately sandy loams 
from the Guerin, Bondhead and Sargent series.  The Bondhead and Sargent series have good 
drainage while the Guerin series hav  e imperfect drainage.  A review of  the borehole records show  
that groundwater levels are approximately 1.3 m to 3.5 m below ground surface.  Cole Engineering 
also completed infiltration testing at the site to establish potential infiltration (or percolation) rates for 
the underlying soils.  Testing results in the corresponding Report (October 2015, Appendix A) 
show  that the infiltration rates on site range between 22 to 51 mm/hour.   

The hydrogeological investigation report also indicated that annual pre-development infiltration rate  
for the development is 25,516 m3/yr while the estimated post-development rate is 14,221 m3/yr, 
therefore leading to a deficit of  11,295 m3/yr.  As soil conditions are conducive to  the application of  
infiltration measures, it is proposed to implement rain gardens within the site to  mitigate the loss of 
infiltration under post-development conditions.  By capturing and infiltrating the first 16 millimetres 
(mm) of  a rainfall event, the rain gardens are expected to address the infiltration deficit and are 
described in  further detail in  the subsequent paragraphs.  

In order to  meet the infiltration deficit, a number of lot-level  rain gardens are proposed to infiltrate 
the required amount o  f runoff.   The rain gardens are proposed on single-family residential lots and 
will receive runoff from the roof area, driveway, and a portion o  f the grassed areas.   Therefore the 
drainage area to each rain garden on a typical single-family residential lot (325 m2) is expected to 
be approximately 60% (or 195 m2), and is assumed to have an imperviousness of 75%.  With a 
footprint of  10 m2, a depth of  1 m and assuming a 40% void space ratio o  f the infill material, each 
rain garden will have a storage capacity of  approximately 4 m3 . 

Based on the storage volume  in each rain garden (4 m3) and its contributing drainage area (195 
m2),  approximately 16 mm of  rainfall are expected to be captured in  each rain garden.  This rainfall  
depth accounts for approximately 86% of  the total annual rainfall occurrence (Figure 1b  in 
Appendix D). Therefore based on a total annual precipitation amount of  826 mm (Table 1 in 
Appendix D), each rain garden is expected to  capture 711 mm of rainfall, or 139 m3 of runoff 
volume on an annual basis.   

Based on these assumptions approximately 82 rain  gardens will be required in order to address the 
annual water balance deficit of  11,295 m3/year.  This represents approximately 60% of  the 
proposed 138 single-family residential lots.  This estimate assumes a smaller lot size (and hence a 
smaller drainage area) and is therefore conservative.  Should some rain gardens be implemented 
on the larger lots (with larger footprints and drainage areas), it is expected that the required number 
of rain gardens will be lower.  For detailed calculations, please refer to Appendix D. 

In addition to addressing the water balance deficit, the proposed lot-level rain gardens will also  
function as part of  a treatment train as a form of source control, in conjunction with  the proposed 
stormwater management facilities which function as end-of-pipe controls.   

 3.6 Phosphorus Removal 

Due to high phosphorus levels  in Lake Simcoe, the Lake Simcoe Protection Plan and the LSRCA 
guidelines have set a target of  “zero” increase in phosphorus loading from  pre-development to post-
development conditions.   
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LSRCA requires a Phosphorus Loading Study be completed for all new major developments. As 
such, the Lake Simcoe Phosphorus Loading Development Tool (“Tool”) was utilized to  create a 
phosphorus budget for the development.  The phosphorus budget shows a 10% increase in  
phosphorus loading when comparing post-development to  pre-development levels as the site i  s 
changing from  primarily cropland into low density  residential.  When mitigation measures in the form 
of wet detention ponds are implemented, phosphorus loadings are reduced further to an ultimate 
59% net reduction in  loading.  The budget tool output and the calculation to determine the 
phosphorus removal  efficiency are provided in  Appendix E. 
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 4. Erosion control during construction 
Sediment and erosion control practices during construction wil  l include, but are not limited to, 
standard control devices such as sediment fencing, mud mats, catchbasin buffers and rock-fill 
check dams as required.  The proposed stormwater facilities will be utilized for sediment control 
during construction. The facilities can provide sufficient volum  e to compl  y wit  h the Erosion & 
Sediment Control Guidelines for Urban Construction.  The guidelines state a minimum o  f 125 m3/ha 
of permanent pool storage and 125 m3/ha o  f active storage should be provided for ponds sized at 
4:1 length to width. Based on the proposed development areas the following volumes are required: 

� For the north pond, 5.29 ha, the total required volum  e is 1,324 m3 (662 m3 each for permanent 
and active storage); and 

� For the south pond, 8.58 ha, the total required volum  e is 2,146 m3 (1,073 m3 each for 
permanent and activ  e storage). 

The proposed ponds provide the following storage volumes that can be utilized during construction: 
3 3� For the north pond, 5.29 ha, the volum  e provided i  s 4,584 m  (2,014 m  for permanent and 

2,570 m3  of active storage assuming a 0.3 m freeboard); and 
3 3� For the south pond, 8.58 ha, the volum  e provided i  s 6,878 m  (1,621 m  for permanent and 

4,835 m3 o  f active storage assuming a 0.3 m freeboard). 

Detailed erosion control drawings showing the erosion control measures to be implemented for the 
site development contributing to both SWM ponds wil  l be provided at the detailed design stage.  It i  s 
proposed to construct the ultimate low flow outlet  s for both the SWM facilities in conjunction with the 
pond excavation t  o provide sediment control during construction o  f the site. 

  



 

  

 5. Conclusion and recommendations 
The stormwater management for the Alcona Capital Properties Residential subdivision and the 
associated catchments can be accomplished by the following: 

� Stormwater quality control will be provided for the north development wit  h the proposed SWM 
Facility (Nort  h Pond) located adjacent t  o the northeast corner of  the development, adjacent t  o 
the tributary o  f WC3.   

� Stormwater quality control will be provided for the south development with the proposed SWM 
Facility (South Pond) located immediately north of the Innisfil Hydro Substation and east o  f the 
Loblaw’s development.  

� The proposed new facilities will be discharging through a naturalized channels t  o the either the 
adjacent tributary (north pond) or conveyed through the Innisfil Hydro lands to the Innisfil Beach 
Road sewer system.  

� Infiltration measures (i.e. lot-level rain gardens) i  n the north and south portions o  f the 
development will be used to address the annual water balance deficit o  f 11,295 m3/yr  . 

� Implementation o  f remedial measures for phosphorus control result  s in a 59% reduction i  n 
phosphorus loading.  

� Sediment control during construction will utilize the proposed SWM facilities i  n lieu o  f a separate 
temporary sediment control ponds. 

The new stormwater management facilities will provide: 

North Pond (WC3) 

� Enhanced (Level 1) water qualit  y control with erosion control  ;  

� 2,014 m³ o  f permanent pool and 992 m  ³ o  f extended detention storage volumes  ;  

� Extended detention draw down time o  f 30 hours;  

� 2.0 m depth a  t permanent pool level i  n the sediment forebay and 2.0 m depth i  n the outlet 
plunge pool to provide thermal impact mitigation; and 

� An outlet consisting o  f a 100 mm orifice and a 600 mm concrete wei  r will provide control o  f all 
post development release rates to less than predevelopment levels.  

South Pond (WC4) 

� Enhanced (Level 1) water qualit  y control with erosion control;  

� 1,621 m³ o  f permanent pool and 1,391 m  ³ o  f extended detention storage volumes  ;  

� Extended detention draw down time o  f 36 hours;  

� 2.0 m depth a  t permanent pool level i  n the sediment forebay and 2.0 m depth i  n the outlet 
plunge pool to provide thermal impact mitigation; and 

� An outlet consisting o  f a 100 mm orifice and a 110 mm concrete wei  r will provide control o  f all 
post development release rates to less than predevelopment levels. 
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Appendi  x A – Supporting Documentation 
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Z^©^�©t��Æ bNUw�q©v^§Æ�JÀÆ O^Æ U��§vZ^ ^Z�Æ ,Æ »^®Æ eJUt�q©ÀÆ t§Æ JÆ �^ �J�^�©Æ ���ZÆ »pqUpÆ � �ºxZ^§Æ 
§©� Jm^Æ q�ÆJÆe ^^O�J ZÆ J���»J�U^Æ »pt�^Æ JÆ Z¦ÀÆ eJUq�t©ÀÆ t§Æ JÆ ©^��� J ÀÆ §©��Jm^Æ §t®^Æ ©pJ®Æ �JÀÆ O^Æ 
´§^ZÆb� Æ�©p^ Æ�´ ��§^§ÆZ´ v�mÆZ ÀÆ»^J®p^ �Æ 

��$')5 ��.�$-�'$5 

Hp^ ^Æ §®� Jm^Æ t§Æ ^�´v ^ZÆ ®�Æ  ^Z´U^Æ ��§²Z^º^����^�©Æ (�À^J Æ  ^©´ �Æ e ^�´^�UÀÆ §®� �Æ �q�^Æ 
b��»§Æ ©�Æ � ^�Z^º^����^�©Æ §©� �Æ  ´��edÆ  J®^§Æ � Æ ©�Æ �^^©Æ Z�»�§© ^J�Æ b��»Æ U��§© Jq�©§�Æ �J�ZÆ
J ^JÆ§^©ÆJ§qZ^Æ ̂ ¾� ^§§�ÀÆb� Æ©pq§Æ§®� JmaÆ»p^ ^Æq©Æ t§Æ ��®Æ �J¥±Æ�eÆ JÆ � tºJ®^�ÀÆ�»�^ZÆeJUq�q©ÀÆ �q�^�Æ
 ��bÆ ©��Æ §©� Jm^Æ � Æ �®p^ »t§^Æ t�U� �� J©^ZÆ v�©�Æ q�Z´§© qJ��V���^ UqJ�Æ �J�Z§�Æ §pJ��Æ O^Æ
Z^§wm�J®^ZÆJ§Æ JÆ �§©� �»J®^ ÆZ^©^�®q��Æ§t®^�ÆJ�ZÆZ^ZqUJ®^ZÆOÀÆ®p^Æ 1^º^���^ Æ©�Æ©p^ÆE�»��Æ 9©Æ 
§pJ��Æ��®ÆO^ÆU��§qZ^ ^ZÆJ§Æ�J¤®Æ�bÆ ®p^Æ�J �Æ§À§©^��Æ 

Hp^ ^Æ Z^©^�®q��Æ eJUw�q©v^§Æ J ^Æ Z^§qm�^ZÆ ©�Æ U��® ��Æ  ´��bdÆ t�U ^J§^§Æ q�Æ ©p^Æ �J|� Æ §À§©^��Æ 
§©� Jm^Æ �JÀÆ O^Æ U��§tZ^ ^ZÆ t�Æ Z^§tm�J©^ZÆ �J �Æ J ^J§�Æ Dp^Æ J ^JÆ  ^�´v ^Z�Æ ©p^Æ Z´ J©t��Æ J�ZÆ
e ^�´^�UÀÆ �bÆ ́ §^Æ �bÆ ©p^Æ§w®^Æ b� Æ§©� Jm^Æ� Æ  ´��bdÆ §pJ��Æ O^Æ§�^Uqbq^ZÆ »p^�Æ �´�®t��^Æ´§^Æ �eÆ ©p^Æ
§t®^Æt§Æ U��§qZ^ ^ZÆ �q�^�Æ �J �ÆJ�ZÆ §®� �Æ ´��eeÆ Z^©^�®q����Æ 9�ÆJ��ÆUJ§^§�Æ ®p^ÆZ^®^�®q��Æ �eÆ  ´��bbÆ
t�Æ�´�©q��^Æ´§^ÆbNUt�t®w^§Æ§pJ��Æ��®Æ�UU´ Æ�� ^Æe ^�´^�©�ÀÆ©pJ�Æ��U^Æq�Æ evº^ÆÀ^J §�Æ 

�0�5 ��/�%.�'$5 

9eÆ ®p^Æ bJUt�t®ÀÆ t§Æ ´§^ZÆ ©�Æ U��© ��Æ �J{� Æ J�ZÆ �v�� Æ §À§®^�Æ  ´��jÆ q�U ^J§^§�Æ ©p^Æ �J�ZÆ J ^JÆ
 ^�´q ^ZÆ ©�Æ §©� ^Æ ©p^Æ '�À^J Æ  ^©´ �Æ e ^�´^�UÀÆ §©� �Æ  ´��eiÆ q�U ^J§^Æ §pJ��Æ O^Æ Z^§qm�J©^ZÆ J§Æ 
�J ©Æ �bÆ ©p^Æ Z Jy�Jm^Æ §À§©^��Æ »pt�^Æ §®� Jm^Æ z�Æ ̂ ¾U^§§Æ �eÆ ©pt§Æ �JÀÆ O^Æ �O©Jt�^ZÆ e ��Æ JZ~JU^�©Æ
Z^§vm�J®^ZÆ�J �Æ�J�Z§ÆJ§Æ J�Æ �º^ b��»Æ � Æe ^^O�J ZÆJ���»J�U^�Æ 

�1.��.5 

,� � Æ  Z^®^�®w��Æ bJUq�q©q^§Æ §pJ��Æ O^Æ � �ºtZ^ZÆ »q®pÆ J�Æ �´®�^©Æ ��º^ e��»Æ §�q�
JUU����ZJ©^Æ JÆ "! �À^J Æ  ^©´ �Æ b ^�´^�UÀÆ §©� �Æ b��»Æ »q©p�´©Æ JÆ bJq�´ ^�Æ B´y©JO�^Æ ^ �§t��Æ 
� �©^U©q��Æ §pJ��Æ O^Æ � �ºtZ^ZÆ Z�»�§® ^J�Æ �bÆ ®p^Æ �´®�^©Æ e� Æ J��Æ b��»Æ U��Zq©q��§�Æ >�^ J©q��Æ 
Z´¡q�mÆ §�¢q�mÆ §��»Æ �^�¯Æ �£Æ b¤^^Ät�mÆ U��Zw°t��§Æ §pJ��Æ O^Æ q�º^§©vmJ©^ZÆ J�YÆ J�ƀƣ  ^�¶t ^ZÆ 
UpJ�m^§ÆIt�Æǧ˼O^Æq�U� �� J©^Z�Æ 

ŭǅȭȴēū͎˼ ʇƹ˼ ǨȁǲʛʚȅƺˁǴ˼ 
ȧ˼±Ѥ ͠Ѥ�ſȮǐȯǈǉȴ 

.�®pÆ »^©Æ J�ZÆ Z£ÀÆ 

�»JÀ�Æ Z^§vm�^ZÆ ®�Æ 

ö©f;ðņł�ņ:�ņ 

%Æ 

0��§tZ^�J©t��Æ §nJ��Æ P^Æ

0��§vZ^�J©t��Æ §nJ��Æ P^Æ mt·^�Æ ©�Æ ���·vZv�mÆ §^Zt�^�©Æ Z�Àt�mÆ J�^J§Æ

����^ZÆ ��Æ JZ^�³J©^Æ ©³��Æ Rv�R�^§Æ ��Æ 6J��^�n^JZÆ ©³��Æ 

Hn^�Æ ©n^Æ 

C©���»J©^�Æ ©�^J©�^�©Æ eJRv�v©t^§Æ J�^Æ ©�Æ P^Æ Z^§tm�^ZÆ §³RnÆ ©nJ©Æ �^�v�^©^�Æ e^�Rt�mÆ v§Æ ��©Æ 
�^�³t�^Z�Æ ,�©^��J©v·^Æ§R�^^�v�mÆ �^RnJ�v§�§Æ ©�Æ �Jt�©Jv�Æ �³P�vRÆ §Je^©ÀÆ »t©nt�Æ©n^Æ·tRt�vÀÆ �eÆ
�����§^ZÆ fJRt�t©t^§Æ J�^Æ ©�Æ P^Æ R��§tZ^�^ZÆ ©n��³mnÆ ©n^Æ ³§^Æ �eÆ m�JZ³J�Æ §tZ^Æ §���^§�Æ §Je^ÀÆ 
§n^�·^§Æ JP�·^Æ J�ZÆ P^��»Æ ©n^Æ �^��J�^�©Æ �����Æ J�ZÆ �J©³�J�Æ PJ��v^�§Æ ©�Æ Zv§R�³�Lm^Æ �³P�vRÆ
JRR^§§Æv�R�����J©^ZÆ t�©�Æ ©n^ÆeJRv�t©ÀÆZ^§vm��Æ Dn^Æ ;�?�2�Æ -^§©Æ ;J�Jm^�^�©Æ @�JR©tW^§Æ �$  
-;@�Æ§nJ��ÆP^ÆJ���t^ZÆ©�Æ©n^ÆZ_§tm�Æ �eÆ§©���»J©^�Æ �J�Jm^�^�©Æ���Z§�Æ 

��&-�&&��5����,+5 

Fn^Æ �Jt�©^�J�R^ÆJRR^§§Æ ©�Æ _JRnÆ eJRt�tÀÆ §nJ��Æ P Æ̂ Z^§tm�^ZÆ ©�Æ ^�§³�^Æ ©nJ©Æ ©n^�^Æ t§Æ §³ggtRt^�©Æ
§�JRt�mÆ ©�Æ J���»Æ e��Æ ©n^Æ ���mÆ ©^��Æ �Jt�©^�J�R^Æ �eÆ ©n^Æ eJRt�v©À�Æ 
�^�³t�^ZÆ f��ÆJRR^§§Æ©�Æ�^ÀÆ��RJ©v��§Æ»t©nv�Æ ©n^ÆeJRt�t©ÀÆv�R�³Zv�mÆ P³©Æ��©Æ �t�v©^ZÆ ©�Æ v��^©ÆJ�ZÆ 
�³©�^©Æ§©�³R©³�^§Æl�^PJÀÆ§©�³R©³�^§Æ ���ZÆP^��§ÆJ�ZÆ �·^��J�ZÆ e��»ÆJ�^J§�Æ Dn^Æ���ZÆ�JÀ�³©Æ 
v§Æ �^�³t�^ZÆ ©�Æ P^Æ Z^§vm�^ZÆ ©�Æ ^�§³�^Æ ©nJ©Æ §³egvRt^�©Æ §�JR^Æ v§Æ ���·tZ^ZÆ ©�Æ ���·vZ^Æ ©³��v�mÆ 
J�_J§Æ J�ZÆ ©nJ©Æ ©n^Æ fMRt�tÀÆ RJ�Æ P_Æ e³��ÀÆ R�^J�^ZÆ �³©Æ PÀÆ ©n^Æ _�³t��^�©Æ �³©�v�^ZÆ t�Æ ©n^Æ 
�Jv�©^�J�R^Æ �J�³J��Æ 
JZ{JR^�©Æ ©�Æ ©n^Æ e��^PJÀ§Æ ©�Æ eJRv�v©J©^Æ �Jt�©^�J�R^�Æ ,RR^§§Æ �J©n§Æ §nJ��Æ ��©Æ P^Æ �^§§Æ ©nJ�Æ &Æ 
�^©�^§Æ »tZ^�Æ ,RR^§§Æ�J©n§Æ J�^Æ ©�Æ P^Æ 
J�^J§Æ���·tZ^Z�Æ 

���&-�&&��5�&0 5 

,Æ Z^©Jv�^ZÆ �Jv�©^�J�R^Æ �J�³J�Æ »t��Æ P^Æ �^�³t�^ZÆ J§Æ �J�©Æ �eÆ ©o^Æ Z^§tm�Æ �eÆ ^JRnÆ eMRv�t«ÂÆ
t�R�³Zt�mÆ v�§�^R©v��Æ Rn^R��t§©§�Æ �Jv�©^�J�R^Æ Z^§R�t�©t��§Æ J�ZÆ ���}^R©^ZÆ f�^�³^�RÀ�Æ J�ZÆ
�^R���^�ZJ©t��§Æf��ÆfJRt�t©ÀÆR�^J�³��Æ 

,Æ 1�Jt�Jm^Æ J�Z���Æ C©���»J©^�Æ ;J�Jm^�^�©Æ A^���«Æ §_©¬v�mÆ �³©Æ ©n^Æ ^¿t§©v�mÆ J�ZÆ �����§^ZÆ
Z�Jt�Jm^Æ§À§©^�Æ§nJ��ÆP^Æ§³P�v©¬_ZÆe��ÆJ����·J�Æ ©�Æ ©n^ÆD�»�Æ 2�mv�^^��Æ Dn^Æ �^���©Æ�JÀÆJ�§�Æ
nJ·^Æ ©�Æ P^Æ J����·^ZÆ PÀÆ ©n^Æ ;t�t§©�t^§Æ �eÆ ©n^Æ 3�·t����^�©Æ J�ZÆ <J©³�J�Æ A^§�³�R^§Æ J�ZÆ ©n^Æ
0��§^�·J©t��Æ,³©n��v©À�Æ 

Fn_Æ �^���©Æ §nJ��Æ v�R�³Z^Æ JÆ ��J�Æ §n�»v�mÆ ©n^Æ �J{��Æ �·^��J�ZÆ §À§©^�Æ Z^§tm��Æ 
AJ©v��J�Æ ;^©n�ZÆ t§Æ ³§^Z�Æ ©n^Æ �_�^·J�©Æ etm³�^§Æ J�^Æ ©�Æ P^Æ ̂ �©^�^ZÆ ��Æ C©���Æ C^»^�Æ 1^§tm�Æ 
Cn^^©§�Æ Hn^�Æ R���³©_�Æ��Z^��v�mÆ v§Æ³§^ZÆ ©n^Æ �^���©Æ§nJ��Æ t�ZtRJ©^Æ ��Z^�Æ �J�J�^©^�§Æ J�ZÆ 
J§§³��©t��§Æ µ§^ZÆ J�ZÆ ©�Æ mv·^Æ �³©h��»Æ nÀZ��m�J�n§Æ J�ZÆ nÀZ�J³�vRÆ m�JZ^Æ �v�^Æ �^·^�§Æ »n^�^Æ 
J���tRJP�^�Æ Dnt§Æ v�e���J©v��Æ §nJ��Æ t�R�³Z^ZÆ Z^©Jv�^ZÆ RJ�R³�J©t��§Æ �eÆ§�t�Æ �J�J�^©^�§�Æ ©v�^Æ �eÆ 
R��R^�©�J©t���Æ t��^�·v�³§Æ �J�ZÆ J�^JÆ R�·^�Jm^�Æ J�ZÆv�v©tJ�ÆJP§©�JR©v��Æ�J�J�^©^�§�Æ 

8�Æ RJ§^§Æ »n^�^Æ e��»§Æ J�^Æ Zv·^�«^ZÆ ©�Æ JZ{JR^�©Æ »J©^�§n^Z§�Æ ©n^Æ Z�Jt�Jm^Æ �^���©Æ §nJ��Æ §n�»Æ 
©nJ©Æ ©n^Æ �^R^t·v�mÆ §À§©^�Æ RJ�Æ JRR����ZJ©^Æ ©n^Æ JZZt©t��J�Æ e��»§Æ »t©nt�Æ ©n^Æ R��§©�Jv�©§Æ 
J���vRJP�^Æ ©�Æ ©n^Æ�`S_v·v�mÆ §À§©^��Æ Dn^Æ R��§©�Jv�©§Æv�R�³Z^ÆTnJ�JR©^�t§©vR§Æ �eÆ ©n^Æ �^R^t¹v�mÆ 
»J©^�R�³�§^Æ P�©nÆ ³�§©�^J�Æ J�ZÆ Z�»�§©�^J�Æ �eÆ ©n^Æ Zv·^�§t���Æ Dn_Æ �^���©Æ §nJ��Æ J�§�Æ Z^J�Æ 
»v©nÆ ©n^Æ ̂ eg^R©§Æ �eÆ ©n^Æ Zt·^�§t��Æ ��Æ ©n^Æ ��tmv�J�Æ »J©^�R�³�§^Æ Z�»�§©�^J�Æ �eÆ ©n^Æ Zv·^�§t���Æ
v�R�³Zv�mÆ ©n^Æ �^^ZÆ ©�Æ§J©v§eÀÆ ©n^Æ �^mJ�Æ�^�³t�^�^�©§Æ �eÆ ©n^Æ �v�J�tJ�Æ �»�^�§Æ J�ZÆ ©n^Æ �^^ZÆ veÆ 
J�ÀÆ ©�Æ�Jv�©Jt�ÆPJ§^Æe��»�Æ 

')Æ 



@�©[�©tJ�Æ t�Q�[J§[§Æ t�Æ �³��dbÆ �J©[§Æ �[§´�©t�mÆ b���Æ �[»Æ Y[·[����[�©Æ §nJ��Æ O[Æ Q��©����[YÆ J§Æ
�[�´q�[YÆOÀÆ ©n[ÆD�»��Æ Hn[�[ÆY�»�§©�[J�Æ Q��§©�Jr�©§Æ [¾r§©Æ §´QnÆ J§Æ ©n�§[Æ [§©JO�s§n[YÆ OÀÆ 
©n[ÆD�»�Æ��Æ ©n[Æ/��§[�¸J©q��Æ,³©n��q©À�Æ ©n[ÆY�Jq�Jm[Æ �[���ªÆ §nJ��Æ Y[���§©�J©[Æ n�»Æ �´��bbÆ 
�J©[§Æ»q��Æ O[Æ Q��©����[YÆ ©�Æ §J©t§bÀÆ ©n�§[Æ Q��§©�Jt�©§�Æ 7�Æ ©n[Æ JO§[�Q[Æ �bÆ§´QnÆ Q��§©�Jt�©§�Æ ©n[Æ 
��§©�Y[·[����[�©Æb��»§Æb���Æ JÆ'�À[J�Æ�[©´��Æb�[�´[�QÀÆ §©���Æm[�[�J��ÀÆ§nJ��Æ��©Æ[¾Q[[YÆ©n[Æ 
b��»§Æ b��Æ ��[�Y[·[����[�©ÆQ��Yt©t��§Æb��Æ ©n[Æ §J�[Æ §©���Æ J©Æ ©n[Æ �³©�[©Æb��Æ ©n[Æ�q���Æ§À§©[�Æ
³��[§§Æ t©Æ t§Æ Y[���§©�J©[YÆ ©�Æ ©n[Æ §J©t§bJQ©t��Æ �bÆ ©n[Æ E�»�Æ 2�mt�[[�Æ ©nJ©Æ ³�Q��©����[YÆ b��»§Æ 
»q��Æ nJ·[Æ��Æ JY·[�§[Æ[cb[Qª§�Æ Bt�q�J��ÀÆ b��Æ ©n[Æ�J{��Æ§À§©[�Æ��§©�Y[·[����[�©Æ�´��bdÆb���ÆJÆ 
#(�À[J�Æ �[©´��Æ b�[�³[�QÀÆ §©���Æ m[�[�J��ÀÆ §nJ��Æ ��©Æ [¾Q[[YÆ ©n[Æ ��[�Y[·[����[�©Æ �³��bdÆ k�Æ 
©n[Æ §J�[Æ §©����Æ Hn[�[Æ �nÀ§tQJ�Æ Q��§©�Jq�©§Æ �bÆ ©n[Æ Y�»�§©�[J�Æ »J©[�Q�³�§[Æ nJ·[Æ O[[�Æ 
qY[�©tbt[YÆ b��Æ ©n[Æ ��[�Y[·\����[�©Æ Q��Yq©t��	Æ ©n[Æ F�»�Æ �JÀÆ �[�³q�[Æ �·[��Q��©���Æ �bÆ �³��bbÆ 
b���Æ©n[Æ �[»Æ Y[·[����[�©Æ ©�Æn[��Æ JYY�[§§Æ©n[Æ[¾t§©q�mÆY[bqQq[�Qt[§�Æ 

�
�˼ ��3�)5 

�
�
5˼ ��$�)��5 

4��Æ§³OYt·t§t��§Æq�Æ¼ntQnÆ§J�t©J�ÀÆ§[»[�§Æ J�[Æ �[�´q�[Y�Æ ©n[Æ §[»[�Æ§À§©[�Æq§Æ ©�Æ O[Æ Y[§qm�[YÆ 
©�Æ QJ��ÀÆ Y��[§©qQ
Æ Q���[�QqJ�Æ J�YÆ t�Y´§©�qJ�Æ §[»Jm[Æ b��Æ [JQnÆ J�[JÆ ��Æ §´OYt·t§q��Æ ´�Y[�Æ 
Q��§tY[�J©t���Æ 4��»Æq§Æ ©�Æ O[Æ OÀÆ m�J·s©ÀÆ J�YÆ�³��s�mÆ»s��Æ O[ÆQ��§qY[�[YÆ���ÀÆ»n[�[Æ�©n[�Æ
J�©[��J©t·[§ÆJ�[Æ��©Æ��§§qO�[ÆJ�YÆ���ÀÆ»t©nÆ©n[ÆJ����·J�Æ�bÆ ©n[ÆF�»�Æ3�mq�[[��Æ 

8bÆ JÆ �³��q�mÆ §©J©t��Æ q§Æ J����·[YÆOÀÆ ©n[ÆF�»��Æ q©Æ §nJ��ÆO[ÆY[§tm�[YÆq�ÆJQQ��YJ�Q[Æ »t©nÆ ©n[Æ
:=3Æm³tY[�q�[§Æ»q©nÆ§©J�YOÀÆ��»[�ÆJ��Æ©�Æ©n[Æ§J©t§bJQ©q��Æ�bÆ©n[ÆF�»�Æ3�mq�[[��Æ 

��)2���5�)��5 

Fn[Æ §À§©[�Æ §nJ��Æ O[Æ Y[§tm�[YÆ ©�Æ §[�¸tQ[Æ J��Æ J�[J§Æ »t©nt�Æ ©n[Æ §³OYt·t§q��Æ ©�Æ ©n[t�Æ �J¾t�´�Æ 
b´©´�[ÆY[·[����[�©Æq�ÆJQQ��YJ�Q[Æ»t©nÆ©n[ÆF�»��§Æ>bdtQtJ�Æ @�J��Æ ,���»J�Q[Æ§nJ��ÆO[Æ�JY[Æ
b��Æ t�b��»§Æ b���Æ ©n[Æ J������qJ©[Æ JY|JQ[�©Æ §³OYq·t§t��§Æ ��Æ J�[J§Æ J�YÆ §nJ��Æ �[[©Æ »t©nÆ ©n[Æ 
J����·J�Æ�bÆ ©n[ÆF�»�Æ2�mt�[[��Æ 1t§QnJ�m[§Æ�bÆ ©n[Æ§À§©[�ÆJ�[Æ ©�ÆO[Æq�©�ÆJ������tJ©[Æ§[»[�§Æ
J�YÆJ�[Æ ©�ÆO[ÆJ����·[YÆOÀÆ ©n[ÆD�»�Æ3�mt�[[��Æ Fn[Æ[¾JQ©Æ��QJ©q��ÆbX�Æ Q���[Q©u�mÆ ©�Æ§[»[�§Æ Å
q�ÆJY{JQ[�©Æ§³OYq·t§q��§Æ��ÆJ�[J¨Æ§nJ��ÆO[ÆJ§Æ J����·[YÆOÁÆ©n[ÆE�»�Æ3�mt�[[��Æ 

�*��$+5 

,��Æb����ÆY�Jt�§ÆJ�[Æ©�ÆO[ÆQ���[Q©[YÆ©�Æ ©n[Æ§J�t©J�ÀÆ§[»[��Æ 5�³�YJ©t��ÆY�Jq�§ÆJ�YÆ���bÆ»J©[�Æ 
�[JY[�§ÆJ�[Æ��©Æ©�ÆO[ÆQ���[Q©[YÆ©�Æ©n[Æ§J�t©J�ÀÆ§[»[��Æ 

�
�
�˼ �!'3+5 

Gn[Æ §[½[�§Æ §nJ��Æ O[Æ §tÃ]YÆ b��Æ �J¾t�´�Æ Y[§tm�Æ b��»§Æ ��´§Æ J�Æ J���½J�Q[Æ b��Æ t�bt�©�J©t���Æ 
:t�t�´�Æ ·[��Qt©t[§Æ J�YÆ §���[§Æ §nK��Æ O[Æ Y[©[��t�[YÆ b��Æ �J¾q�³�Æ Y[§tm�Æ b��»§Æ »t©n�´©Æ
q�bt�©�J©q���Æ 

Dn[ÆJ·[�Jm[ÆYJt�ÀÆY��[§©qQÆb��»Æ§nJ��ÆO[Æ©J�[�ÆJ§Æ&' Æ�t©�[§�QJ�t©JÆYJÀ�Æ 

'*Æ 

��'3+5 




5
@J
Fl
Ū˼ 

 
�>
��
�>
�
^A
Gb
MW
J>
8
9
3
7
0
l1
3
�
>8
cX
]U
8
Fh
F\
�
Fa
NJ
W�
&�
7
<
��
iR
al

 

y½ z½ {½ |½
�

�
�
*
ȴ
��
�'
�
ȴ�
ļ
��

ȴ
{*
Ɔǟ
ǏƥƂ
~ȴ

�
3
�
�
�
l�
=
�l 
+
�
l 

�
#
�
�
+
�
�
l�
=
�l

�
�
:
�
�l 
8
FZ
��
�l

 
5
�
"
�
l 

4˼ 
4
 
l
4˼ 

7
FH
F\
FW
CF
lW
dU

B
F_
�l
��
��

��
l

�
Fa
MJ
Wl
8
bY
`V
l5
F^
QY
E
�l�
l=
F@
\l

5
7
4
*�
�
:
l�
�
8
�
�l 

'�
7
l'2

;
�
7
1
l�
7
�
(2
�
"
�
l 


�
�
��
�
'
�ȴ
�
�
��
ȴ

�
,
�
�
&&
ȴ
�

�
ȴ

�
,

Ť�
Ŭȴ
+�
+�
ȴ
�

 
�
ȴ 


�

��
�

)�
�
-

+
#

$
�

-
�

$
�

�
�-

�
��
�
�
�
�
�
C

�
��
�
�
�
�
C

�
��
�
�
�
�
�
C

�
��
�
�
�
�
�
C

�
��
�
�
�
�
�
C

�
�	
�
�



W

�
�

�


�
�
	
W 

�
"

�
�
�+

'
)�

�
-

+
#

$
�

-
�

$
�
�

�-

�
	�
C

�
	�
C

�
	�
C

�
	�
C

�
	�
C 

�
�
�'

+
)�

�
-	

+
"

$
�

-�
$

�
�

�-

�
�
-

�
��
�
�
�
�
�
C

�
	�
�
�
�
�
�
C

�
��
�
�
�
�
�
C

�
��
�
�
�
�
�
C

�
	�
�
�
�
�
C

�
��
�
�
�
�
�
W 

;
�
W

�
�
�
�
	�
�
�
C

�
�
�
�
��
�
�
C

�
�
�
�
��
�
�
C

�
�
�
�
	�
�
�
C

�
�
�
	�
�
�
C 

;
;
�
W

�
�
�
�
�
�
�
�
�
�
C

�
�
�
�
�
�
�
�
�
�
C

�
�
�
�
�
�
�
�
�
�
C

�
�
�
�
�
�
�
�
�
�
C 

�
W 

�
�
�
�
�
�
�
�
�
	�
C 



%�

�
-�

&�
�
-

�
C

�
C

�
C

�
C 

�
%�

�
-�

&�
�
-

;
;
�
W

;
�
W

�
�
-

�
#

�
�
�+

'
(�

�
-

+
"

$
�

-
�

$
�
�

�-


�

��
�

)�
�
-

+
"

$
�

-
�

$
�

�
�-

�
C

�
��
�
#
�
�
�
C
�
�
�
�
��
�
�
C
�
��
�
�
�
�
�
C 

�
	�
C 

�
��
�
�
�
�
�
C

�
C

�
��
�
#
�
�
�
C
�
�
�
�
��
�
�
C
�
	�
�
�
�
�
�
C 

�
��
C 

�
��
�
�
�
�
�
C

�
C 

�
	�
�
$
�
�
�
C 
�
�
�
	�
�
�
C 
�
	�
�
�
�
�
�
C 

�
	�
C 

�
	�
�
�
�
�
�
C

�
�	
	
�
�




W

�
��
�
�
�
�
�
W

�
�
�'

+
)�

�
-	

+
#

$
�

-�
$

�
�

�-
�
�

�
�
�
�


W

}½
!
7
3
0
l 

)W
g	
l

:
3
l 

8
e`
Hl

&W
g�
l

,A
l

8
Al

9
Dl

�
l

7
f
WX
HI
l

�
7
l 

�
CC
dU


l
K
ƭ˼

;
j[
Fl

8
Nk
Fl

 
,l

 
�
,-
l 

8
l 

K
˼

ʤ
˼

:
l

�
RF
g�
l 

�
RF
g�
l 

�
SF
g�
l 

U
l

U
TU
l

U
PW
l 

U
U
�L
_
l

%
Al

�
7
l

6
M[
Fl

 
V
Oa
l 

ɽ
ɚʁ
Ġ˼ 

6
'5
�
�U
�l 

�
˼ 

U
l 

,�
2
"
:
$
l 

U
l 

8
.
3
5
�
l 

/O
al

 

~½ �½ �½ �½ ǎ
ȴ
Ǧ˼

�
�

(�
�!
�

�
-


&�
�

+
)�

%,
-�

&�
�
-�

�
��

+
 �

*�
$

"
'

-
Ƿ
˼ 

ǳƶ
Ʊ
˼ 

̛
͗

͢Ѥ
CѤ

 ϑ
ͭѤ 
�
C 

C�
@�
@�
ǚǛ

ȱѤ
 



	



	

  

	




 

	

�ņ  ¨ņ  kѤ �Ѥ Ѥ �Ѥ 	Ѥ  ¥ņ  νΫѤ
ɬѤ á

	Ѥ  !�Ɩ 
�Ɩ ��  ſѤ ĳ jѤ âƖ �Ɩ Ǹ͎ ǹ͎ �ƣ  

ĒѤ ɪѤ kѤ 

МѤ Ɲ˼ �ƖľƖ �Ɩ �ƖńƖ ĿƖ

L� � Zif  BmŶb�  �r�3ß�Ã���Ɩ ÷Ɩ ųƣ ò¿ȴ  � �ƣ 

�ņ  Ɩ 

�Ɩ kɩ˼ �7 6�ņ  

�ņ  �˼ &Ѥ Ǜȴ ÊƖ ŷȷɔѤ  

��s�Ŋŋ�Ì��� �ſ�Ɩ � �'à�Ɩ Ë�Ɩ'� �Ɩ �Ǳȴ  �Ɩ � ³ņ  
�͎  ò;͎  

¡*Ɩ  �͎  
A˼ 
�˼ �ņ  ��������ċņ  

SŻѤ ÕѤ 

Υ͏�ũɎќѝ̧ƛ¶1

�]i �NiYT�  ^iaMv�{�  ŋ� ōǿАȗÇ�?���Ѥ  H½� �Ѥ¦§ ���± 

~iYFhbY�  ZiZFZ
Wtb�  T
dTmGfTT�  

Q� 
�Ɩ ĥŖȴ  Ŝ͎  

$ȴ .ņ  ̻͎  �kƖ

6½ �½ �ƣ J ½ G½ �# ��$%"P½  �½ ʹѤ  
Ɩ �½

}Ѥ z� θѤ

ķņ  ΩѤ D͎  ǯ˼ ¼Ȍ˼ ZѤ YѤ
ZiTKfeZ�  T
fŷ�TITTT�  @˼ úƖ  Ŝƣäåȴ  ɡѤ  vȴáȴ �ƣ ©½s /7 �Ѥ 

ͻѤǘѤ рѤ

7͎  üĶ

ţȴ� 

˓щѤϠ 7ȭѤêŅ� ��ņ �έŇ �ŀ��Ɩ

r��͎ ½ 7½ /3˼ Xƣ���͎  ��Ѥ 

���

�-�����Ɩ 
�7
GH 
�C 

ÚÛȴ

ıƖĲƖſÓ´ƣŐÏķ´Ɩ
ÃŌIŧ�OŨũ�ļƖ ȿ˼ ΆѤ  ò͖Ѥ  

˴Ѥ  ˚Ñ ɢ˼ �-7 ɡýþ˼ ǖǗȴ Ȍȴ  ǘȴ  Ǚȴ  ƻȴ  Ƽȴ  Ħȴ  
,-.Wƣ 

�<�űȴ  

ȿɈȻɎǚǎ͎  ̆Ĵ(ǧ͎  ɜƜ1�'͎  
ǖȢ ɴƝ1�'͎  ǜ ɳƞɦ�(͎  ů��Ĳ �˼ ʸ˼	 }~˼ ʹ˼ ˔˼ ʺ˼ ɟ˼ ʻ˼ ��Ģņ ā�	 ÁÉÊÂƖ��GĂÿGöĐ4�ŖFþL��Ɩ ����Ï����#���Ɓ����#���
��ƂƖ���:	�) �%%Û��#ƖĺļĻάѤ&�;�Ɩ�Ņƣ
  �
ÈHĬ�ÝƖ 

4͎  
͎ MƖ Ü˵Ѥ Ʋ 

xń ņ
 

�Ѥ �Ɩ 4͎  �˼ �͎  .3Ѥ  g˼ ńƤ˼ y ÌѤ
 
ɻ͎  �ȴ �͎  žѤ đѤ �7
 

мѤ ʽ͎  Ķņ  Ɩ�Ɩ ΌѤ ǃ˼Ǆ˼�ŔŰƖ ÅƖ
 ×Ø	ÙÚ	Ûņf �ƣ	  �Ɩ �˼ Ī ƀѤ��Ѥ	  Ѥ ��  4� �Ѥ ȹѤ  ̬ɒʜȍ͎
*+��̯üþ͎� A�îȴ �͎	  

Ȋ͎Ś ͎?�� 
n 

ȺѤ 
8ƖƬȴ įƖ

�Ѥ �˼ �7 �˼ �ƣ [Ѥ ɷȲƫ�ã§ʣâ ����ý�@

j½ � 4Ѥ Ƅ˼ Z˼ �7 jѤ �ņ  ͩѤ  ˫͎  Ɉ˼
 
���Ģ�FýH��
 �9'Þ��%Ɩ�ģ��� Ƅ�++�*��!΄Ѥ � ʨ͎ tƖ �Ó��, Ĥ.��Ɩ
 �	 ! 

�7 ȾѤiѤ	  uѤ �ƣ  xѤ ΉѤ �ȓ˼ �Ѥ 5͎ɉ˼ ����+Ðęóü *	*÷Ā�K$����< �ń�
�����ø��ş������Ɩ wѤ ��;Ž�
�������˥Ѥ 

�Ɩ 
BƖ	 �Ɩ � j¥¦Ѥ KƖ -Ѥ 

5�	 Ÿ͎ �Ɩ "ƣ ĬƖ©Ɩ �Ɩ �½ îƣ c½ B½ ôƖ a½n½ �˼ �͎
�Ɩ1Ɩ 2Ɩ
�ņ  ~Ѥ 

�˼ �Ɩ 
$͎  

9@
Ə͎ q½�ȴ  ɨѤ n½ 

ɧѤ %˼ 
�Ѥ n½Ɂ˼ ʵѤ  %˼ 

�˼ǚ˼ �ąƖ�Ɩ }� Ʊȴ	  �˼ �Ѥ
�ƣ	  �Ѥ �Ĩ¹ƣ� ɩѤ ʷѤ 

đ�-
^�Rŗu2ŘúĨôRřÒ�ōĶ���"9ƖǾͮ�ģ���  #Ѥ �= >�A���Ɩ �Š�4�.Ę«����Ɩ RƖšŢ�ţ�ŤĒƖOƖ +*Ũä*åæũç+è Ɲlijkm0ƣĻŔrsŦƖјłѡ�ôΞѤ  1Ń �Ɩ ėņ �˼�˼ �˼	 �˼ Ǚ˼ AѤ �ȴ Ɨȴ º�Ëƣ  Ʉ˼ �Ɩ
  B˼ ˄Ѥ
 

�	
S� �͎  Ѥ �Ɩ �2Ѥ ,Ѥ	  ʬǢÓ 

±ņ  κѤ	  ưȴ �˼
¥ƣ Ǝ˼ �Ɩ �Ɩ Ƌ˼ ƌǠ˼ ˡ˼ŧƣ � � �&Ɩ Ũƣ Ĵƣ ̡͎
  

�͎  'Ɩ ŀƖ ¥½ ?��ìĞƐ ² �ƣ�ƣ  ��ľĿŀņ˧Ѥ
 f½ êƣìƣ¤łƣ �Ɩ	  AĒ���˼
ǮѤ �Ѥ	  Ņȴ żѤ ʸѤ ʧ͎ ϟΚѤ˹ЀϿ͡ѕѤ  òņ�ƣ  ¯ƥ˼

-Ѥ	  �˼231ĕĖ�˼��Q j��Ѥ Ǜ˼
Ƃƣ#ƣ $ƣ�Ɩ ¡¢ƣWAvwBx�  �ƣ %Ѥ	  ΊѤ >͎ ˒Į˼ņ  ǖ˼ƣ 

b 

^`ƣ_ƣ w͎ JĊ ηѤ zѤ
 
�7 �ȴ  ŋ·¸ƣ(ƣ ¨ňƣ ēƣ)ƣ 

ˍѤŅ͎
  �ƣ ��ƣ
�� �ȴ�ƣ Ŧƣ��	q�(˼ Q˼ \˼ ƅ˼ ĹųŴƔ�jīµ¡¶	 ¢��£ŵƖ ʮʯ ͎

Ȇ͎
L� `ihCihn  ËƖZifEiĨi�  y��Ÿ�TDTTT� 	 \ƣ �ƣ ��ƣ íƣ[ƣ

bc�ª½ 
ŝ®Ɩ �� 	 

8ȴƜ˼ (ȴ œȎ˼ȴ ǂ˼ W˼O� ÄÆÅ¦ʎ   ̈
�Ɩ æĩȴ  óȴ œƛȴ  Ɯȴ �	�ƣ j½	 ěƝȴ  Ĝȴ �ƣVƣ ɇ˼ �ʸ͎  �Ɩ ª«ƣ 9ȴƖȴ 

t͎

�Ɩ ĢƖ�7 łĺƅƖ Ïŝƣ P
Zif>hff�  ZifI�ņZ�  �þѤϷ 2�Ɲ���Ѥ  Ƶȴ ęȴŉȴ ǎ˼ȸѤ �ȴ >˼ Ѥ �ƣ ϝѤ  

!u˼	 ýѤ  
'ņ	 ĭņ  �͎  |Ѥ UѤ
ɫ˼ r˼	 ə˼�ţ˼ 

�͎
�ȴ ƪȴ  ʷ͎  ȃ͎

dȴɅ˼ ɦѤ�ȴ	  Áȴ5ȴ aȴ cȴ bȴ ��ȴ �Ѥ VѤ˂Ѥ
&˼	 n͎ ͎ �7 ɤѤ İņ  ��  �Ѥ ŃȴʾѤ  ȽѤ


�ƣ ǵ͎ �Ѥ 
ďņ  

ƃ˼ Ƈ˼Ɋ˼ ľƣȿѤ V˼ Ѥ  �ƣ
 TѤ �ȴ  µņ
 

ŉ͎  (Ѥ 
��ƣ ōŎ͎  ɥѤ �Ɩ ʿѤ�Ѥ

@ ˩ʭÛÙÚʾ˼ ©˼
 iѤ °ņ  �Ѥ �Ѥ �ȴ

ġifAbkZ�  Zif>dS��  �ÿGĤ�?���Ѥ  g� S� ŀƣ �˼ 

��½ dh� �½
Ĵȴu%͎  ĝôȴ  ƊŞ˶Ѥ� BđCDE�Ѥķ�ѤǆĭѤ  ěņ


ùцѤgh�¹əэѤ  īȴ6ȴ 
F
 

2�2

�ȴóđăņ  Z^� ņ �ņ  ûü$ȴ
 ½û«����ņ  

'Ѥj� �M�½1� )6�7� �"��6@ïƣ	gwx��zƑƒ6Ɠ³čĚ���Ċďņ}Ɩ 
˙͎  ñ͎ 

ĐѤ 

ź͎
ɯѤ 

ñȴ 
�Ѥ F½ L½ �ƣ�Ɩ �͎  

�ȴ �ȴ¦˼�͎ �˼ ?˼ ѤɓÔÕÖ78ņy�z�  {ņ  [|\ ���� �Ѥ  �
 �ƣ  #͎  ʾ͎  /��
®� º!  

�ņ  

��§ъȜѤŌ
õ͎
 

ęņ  �ƣ�&�v͎ �˼ 8Ɩ ?˼ ŋȴȄ͎
 țʂ ͎ėĘęĚ͎ 
ʿ͎ ¨ZifJTimĚƖŏȴ ZifFTxu��.ЏZ�Ɯ���Ѥ  ő˼	 �K�Ƅeg�éf�şŠš�ŢţƖY ?ȴ J½ �˼

˼ ��˼	1����� IJXK 
Ć0¬ 

O�

Ş�ÄƖ  G͎  

ȼ˼ 
ƣ �ƣ  �ȴ �Ɩn½ O� ÔÕť_Ɩ �»¼.Ň˼ AƖčѤ  ʼ˼˝˞˼�@ )¤�ņi�ćüĈ�ņ  

�˼ƚ "Ѥ @
Ɩ 

�Ѥ ÖăVƖ ��7 ˃Ѥ  Ø1Ѥ  ω��˺їʩ˟Ѥ  9½ `Ŕȴ Ɩ ?ĩ@ƣ  ϻɌɍƙɖɗɋ
5 ɺћɛѤ (��Ɩ S� �	!íƖ �%����

�˼ X L� �ėȴ �Ê˼ Ǒ˼ óƣǟƊ˼ B�5ƣ  �� 'Ѥ1Ѥ  (ĜņĺĻņ4Ðņ

o½%@ē¥˼�ƖĘ˼ @Ɩ� � 2ņ	 ˬ͎ ĵņ	 D�  įņ  Ĵņ  
ě úѤ  ǋ¯âЍѤ	  �ėęĚ/Ĝ˼ ͌Ѥ

�Zicfhk�Ɩ ZibiğZ�  �.ŌGÞǼ� ���Ѥ  �Ɩ N� Ěņ  
�Ɩ ÈƖ

6�
śƣ  ���@ Čȴ  �ȴ ¾ȴÍƁƖ	  ǸǹÝѤ �@+$%=Ť�Å Ȉ ͎
  

:ȴ ΎѤ ÉƖ Ɠ Ɣƣ  ©ЅǊàѤ  
�ȴ 
ʭq͎  ˯øő͎÷Ȍö͎
  �Ɩ ĳƖ�Ɩ ș͎  ŅĜ�YƖ	 ʵ§û¨©ɼ ͎

ʩ͎  n½ ʪ7͎ `˼ 
g½ 

ƏѤ �Ɩ Ņ�˼ ð�ŦŧƖ ʻ͎  ˦ó˼ęìíѤ Q,� �Ɩ p½ëćƖ  A͎  tçRȴ 7 «Ѥ  �Ѥ
ƴȴ	  éƣ �7 Ǌ˼ ;ȴ ŐȴC�Ɩ ˈѤ  ȗ»˼ǒ˼Ǔ˼ ºƢ��˼ mȴ Ñ5ņ 

ǳ͎  _˼ 
�ȴ  ΐѤ  WѤ ĳņ  Ň͎  �Ѥ  

\͎  Ɠ͎̅  ȕ˼ �ņ
�Ɩ	  � ÿŊØƣßĊ7� Ŏȴ  FGĂăƣ  Ǖ˼  �Ɩ ɗē˧|˨/���ƖĦƣ ʽѤ	  Ǝ͎  ǺɆФЌѤ � �˼	 Ƚ˼ �Ɩ ʼѤ Ąˀ͎CƖ 

Ļ(ļ×Ɩ
ÖѤ�Ѥ ʴѤ Ɩ �ȴ�Ѥ 7ȴ �ǹ[Ǩȴ  Ȁ͎  ��� Ĉ˼ǋ˼ �Ɩ Ĩȴ�Ѥ Aȴ_À�ȴMN� O��7{|}~ƣļƣƒȴ	Ƙȴōȴ pq¾EYƖ  FƖ

6Ɩ 
��	 

Iƣ ��ƣ m͎ �͎  Ęņ  ǉѤ  ��� 
C͎
"ѤǈѤ  ÿƖ õƣ I� �� đƣ �ƣ  � ǔ˼ ĮƖ	  AgÛÜƣ ãѤ	  ùņ  åѤ �Ѥ�Ѥ  �

�ƖĞѤ ûƖ ǡ˼ E͎B�ͧѤ  ċѤ  ēǳѤ  ;ó͎
lY͎Ʉ ͎śšũ͎  ï
 �&Ɩ ��ʘĲ�͎ņ� 

ɠѤ  
37 

ŲĒȴ  
�͎  
�˼
 ĳ͎  ��  �ȴ ͨѤ ��Ľņ Ļ͎  ɣѤ�Ɩ %ĥØƖ ˗˼ `�Ɩ <�½̨ʆ˼ ϡѤƯТУѤɞЄĝєѤMN͎ú˂ưƱƈƉȝȞ͎ñņ  
�ƃ©ƣ  P�
 Ġ̬ʅȊȋ��Ѥ ħ	

�ƣ  #͎ �Ѥ Ɍ˼	 �˼ Ɠȴ �Ɩ ƆSSƇơ��ȴ�Ѥ  Ĕ�ƛƜPßƣY˼ ȴ �ƣ �ƣ	  B˼ "ȴ ǰŘ˼ ʙ˼f˼ � A˼ ƣ˼Łƣ ǁ˼ Ĺņ  
ô̩͎  ]͎
 

'��͎  ì͎Ș͎  ū	o͎p¿ņ¹ņþ�ýÁŁ�®ņĄ�$ %&ņ
 
@͎  ʦ͎ �˼ �͎  ĊĀÀņ
 @@ &@ �ȴ  �Ɩ��½Żȇ͎  v�͎  �Ɩ �Ɩ ��Ɩ�Ɩ ͫĸ=ΝѤ=ƋѤ  �	

õƖ
Ģ�ρ+p)Ż6.7 

$͎  t��ņ ��  ]˼ �˼ƈ˼ u�üƖĖņ  ģabĤĥņ ŞŒ	żœ͎ Ŕ˼ Ɏ˼ ŕ˼�Ɩ� ɏ˼ Ç ̏Ŕ�Ɩ�˼͉È�
ʶѤ§ȼĲл �

iZũ��PƖ��͎ďѤ�ƌ�Ѥq½&͎  

�ņ  m	
iř˼ ˭͎  ˦Ѥ  ñѤ ÉklƐ͎ci͎������¢ņ

n½	 �ƣ �Ɩ �ȴ Ëȴ�Ǯ£ ΅Ѥ �� Ƕ͎  � �͎¡�
�7 7 ǅ˼ B 

НѤ ˉѤ	  ñ�ƣ ��  �˼ � ûƣ ũƣ
͊Ѥ �ƣ	  úƣ Âȴ 

� T� 
Wȴ Xȴņȴ �Ѥ  

�� 

оѤ  eǩȴ  ʻѤ 

�+Ɩ 5U�Ɩ
×Ѥ

q½
r½ 

� ͎

ƣ �ƣ v� ëѤ �Ѥ ðȴ � 0IįĴĵƖ &ƣ ČѤЇɂѤ  w� Œ˼ *7 P/Ѥ 
&�ő�Ū°Ď

ùƖ	  �ƣ �ƖİÙŎÄ�Ú?�����ą@ūĆá�Ľ�ƈƉ#â,���U��� ���oƖ �½	 8� ϴѤ�ȴǜ˼ ÒѤ ΕѤ 3�͎  (Ѥ ²ņ	 
$Ɩ 5Ɩ �Ѥ �ņ  

�Ɩ ǆ˼ĚѤ	  �ƣ �� ˔ѤǰѤ  тѤ ���į�͎6hѤ wıĸƊƋƖč�͎���Ɩ��1
�ņ  Ń˼ �Ɩıņ  ƍ͎  �чѤшѤ  �ƣ 

H͎˳ˮď͎͎  �/·ņª ÎƖ
 
Yȴ �ȴ ƕ͎  ̦͎  ÓѤ ǫѤUѤ  ÔѤ Ď��Ѥ ,Ѥ ʰѤ�Ɩ �� Ѥ

�˼ ƣ �Ɩ ʺѤ ¶ņ  �ƣCDƣ  Eƣ �Úƣ  VѤ ĉɐѤ �ƣ őƣ ! 7@�
 

\ȴ �Ɩ ƭȴn½ C˼n½ �Ɩ ÎѤ Ѥ Ʋȴ Ƴȴ�ȴ ƣ 
�̈�� ��Ѥ  �Ѥ
 x� 

T=�w|z����	 �Ѥ  /�ĩ��) �͎̊  � ʇņ͎čȯ˼˼ ͓і͔;ľĿ  � ���O��
Ń��� ����͎�ѤÒ�ƣƀŹ
�
żƖ Ĕ˼ £½453½5�¤�Ɩ �
 A ʱI͎  !ƅƄƃƆѤ  РЉѤ |Ɩ�ƣ
 ʗ͎

0Ĭ0ĭ˼
 M �K�͎  � ¶˼îïð͎  ǽ ͎

Þ �ƣ q�½Ġġņ  ^�ʰ¡ ͎,ƣ Ż ÆƖ ƞ˼{ 7Ɩǉ˼ 
[ ΈѤ �ƣ X�Ɩ İƖ Ũzȴ  Ơȴ  Dȴ �Ɩ

�ƣ %Ѥ �Ɩ ɶ˼ ƨ˼�˼� �ȴ  lƖ�Ɩ �Ѥ ɭѤ ƒѤ�Ѥ ͎̀  ėѤ �ȴ �ĦƖ�� �
ˁѤ Ɩ �(͎3ƖÛѤ £�Ɩ�Ɩ ��� ·˼ u

�͎
vÕņ 

ÒÓņÔņ  Ɩ ɘ̽Ѥ �Ɩ ¤½	³µ́¶ Ĳņ  Ǻ͎  �˼	 Ĭņ
Ɣȴ �ȴ	  � 3BѤ  ʲѤ 
?͎ �ȴ ë͎ �ȴǴ͎ o½7 Eřȴ ïѤ  Ōȴ  ¦9���ǬѤ ΏѤ l˼ľcƖ �Ѥ Ǽ͎  ¸Ȩ˼

�çƖ�� ]^  

A
~� Ȗ˼ ÝÞʮÜ ��δѤ  �˼ ňȴ ɍ˼ '˼ x�ƍ�ä�	 "À�EùķÑ"ŏ"·ȫ¨�ȴňŉp47�å�
�Œ�Ɩ��Ɩ ͅ¾ ȩƬØ <?T�ś	��	 �æ�Ɩ���Ɩ'Ɩ ʎß�͎ �˼ ǌ˼ ĴłƖ
  ń͎  ÏѤ Öȴ Ùȴ  ʀ¢B͎\�
 Ŀ�=�ē��ŝÇ�3�ò���Ś2����Ɩ �	�� 

�˼	 �ȴ ȴƯȴ ªņ  �˼ Ʈȴ  ̼͎ ÐѤ þƖ��˼ �˼ 6Ɩ�Ѥ!+ĉņ  <~=>}�ņ �ÿņĪƖb½£*øņ ¬Ɩ òƖ d½ ĭƖ ,/ ôƣ	  �ƣ �Ѥ  �͎  ˏȚĝ͎ĞĒ͎  0ŉƄƣ �˼ � ͎ 3¾ņʥ ͎^˼
 
�˼ ńƣ ǩѤ �4�� �ÑѤ Ńƣ нѤǪѤ ˓˼�˼ Ƞȡòóõôö
 

�˼ �n͎½ ˇѤ «/Ɩ  èćdƖ � g÷�ȴ Gȴ :ƣ 7

�3½ d˼ �˼ e˼ Ơ¹ơ˼ ͵ΰѤ H�$yzC%{D|&}EF~�,�ɳĽ˼ƣ

Q�VƖ�Ɩ1Q2�Įįİƣ  cdeM�" Ŋȴ� {�
 
() #>$ �Ѥ À¿͎͆
  

ʫ͎ TѤ �˼ ΑѤ 231 9:� Ð ŜŝŻ˼ mƖ �7
 "Ѥ ΒѤ y� Ď˼ ʪƍŚ˼ E˼ Ȋȴ
  
ɋ˼ Ċ˼	 ɈğЎǌƔѤɨ˼ 

ϵѤ �͎ æѤ �Ѥ �ƱĩĪ̲ɹπѤ  : " ŸǍȴ  Ź�ȴ  

ĸņ
ĠiYETY}ŅƖZiYHb_k�  �ï�šƇ&@�½�����ȴ�ȴ Śƣ	  (˼ 7½ �ΜƈѤ <ȴǭ˼ ɴ˼Ȯ˼ ĥ�ƣ  �Ѥ ɢѤ Ɛȴ	  ²³ƣ  �Ȭ�® сѤ �ѤǾ͎	  Łȴ &Ѥ Ɓ˼ ʼ͎  ϳѤ$Ɩ Đ͎ПѤ ǯѤ �Ɩ É i͎  ŉŷ~Ɩ Ĺ ƎěǄǅѤßѤ �͎	  �ņ

ɮѤ	�Ѥ /�Ʀ˼ ʽǣɔň˼ƐЊοЋѤ  E˼ ¡˼ ǻ͎  �7 �ȴ  ˀѤ Zĝņ  �͎	  
�Ѥ �˼ ��  �͎ 7ř8Ɩ  ]őȴ �ƣ	  e½ �˼ pȴ �sǤ ͎

Ĉ ŮĔƖ ˑΘѤ  >˼ ȧ˃ˆ˄ĉ͎  ØƆƇ͎ łȴ	  ıȴ  
��  �Ɩ�

�͎  
X ÊѤ �Ɩ �Ɩ�ƣ

cstqr_`QaZ[�¡ņ	 �Ѥ �7 Űȴ �Ѥ¢Ѥ  ǿ͎  �Ɩ �	 n½ŞÀƐ˼ �Ɩ �˼ Ǘ˼ � rņ	 ´ņ  
m½˼¢&˼ �͎  ĉ˼ �˼�˼	 �Ѥ

R� Q� 
�

=ȴ	  �ȴ yѤΦƂѤ 
B͎Ɩ -C éƖǘ˼� �͎  �Ɩ k͎  �˼ ʌ˼ ]ƣ Ŀƣ ��͎  

,
1ȫ�ƞ͘ǽ� ëƣŒƖ L� TX�dUTFTTT�  żŇƣ  @Ţȴ  

ƖÏ˼ 
�Ə͎˼ 

ˊѤ
�˼	 ��ȴ�ȴÅȴÄȴ Ãȴ 

�Ɩ o 
ļwņ ĀjĞȴāȴ �7 

T� 

ˆѤ  �� 
Çĝ˼Ğ˼ťʿsŦtŧƪư˼ ņ͎  í͎

ªƖ IîƖ	 Ė�Ѥ öƣ @˼ £�Ɩ Ź͎Ƿ͎  �ƣ 5ÊbȕȖʍ͊ËğĠ͎ �ƣ  U�
Ňȴ  øƖ Ƒ͎ɟʳ͎  ̪̫ĭĮ͎ ��Ɩ��´ �ƣ	  ʯѤ Ɇ˼ a˼ G�  >ȴ !(Ɩ Bãȴ  �Ɩ XѤ 

ł˼ �˼ 
YѤ	  �@ & �ζѤ  |�7 �Ɩ Ǐ˼	 C˼Ŗŗ˼ D˼ 0Ɩ �Ѥ̀Ѥ êëΛÜѤ+�8Æ  ǻĂIȴ  .�<�C '

÷ƣ D˼	 ˌѤ 
͎ ºņ Ï�ņ 

p͎ ȁ͎  ZѤ 2Ѥ o͎ȢȣȤ»¼�� 7Ɩ ĀňŉƖ³-;Ɩ  �ǳ�Ǵ�ǵ¯�°Ƕ���
�ƣ	  ñƣɵ˼ ̨ŋ�͎Ɩ ɫ ˘Ѥ b˼ ƕȴ �ƣ ȅ͎  ͎͂  ѐɇѤ  Ȃ͎ �Ѥ	�Ѥ  ̠Ѥ  ;� Ë¤Ѥ �Ɩ �Ɩ ��	)@ �ѤŅ_`[�Ğğņ  QƖ �	 �Ÿ¥L¦§�Ɩ� L� ŹjT>fbTĐƖ ȶѤ 

˿ʂѤξʉʧѤ˸�̈ʕѤ ��7ň͎  ȝǙ÷ûѤ  

7͎
óƖ ˷͎  īƖƂĎƖżƖ�ņ�Ѥ  [˼ �Ѥ
 č ͼѤ ÷ņ
 W� L͎  ˣѤʕɟѤ ЛѤ	ƁѤфѤ  ǥȴƁÞȴƫȴ  ǝȴ  Żƣėƣ�ƣ  Ťƣ !7 "7ʆ͎ �Ѥ  Ĵ ȓȔȴ  ļ®͎  ƕƣŽƖ˕˼�ƣ�ƣƗƣ	  Źƣ �ƣ �ƣ ðƣ ʷ˼¼½¾¿ƅƣm�½č¯°Ɩģþ-ƣ ͎̾�͎Ĺ͎  Ǆ͎  ƚ˼ȍȴÖ͎  ɼ˼ː˼ ˽͎

͎̽  �Ćņ  ƛ˘͎	ОѤ ʮѤ  Ǉ˼ X˼ ȏȴ  ȐȴĚȕȴ oѤ ϞѤɶѤ  �ƣΨѤ	  <ā"=Ɩ Ńņ  öǲѤ  �Ѥ 
̧͎  Õ͎  ɚѤ  Ǩ͎ h½�Ѥ  ˶͎	  

ÇѤ  

öƖ Ęȴ ŀȴ YZƣűƣ Ļƣ̧X¯��½  ήίѤ ×͎ �ȴ  ȒȴĲĳȴ Ȗȗȴ  ȉȴ  ̈́Ѥ  ǄȘȴ	ǐ˼ �ƣ ɲ˼ Ǎ˼ ņƘƣ $ĂăŮDƖ  ps� ǇѤˑ˼ʗʘ˼ oѤ  ƅ͎  ¼ 

_�
̥͎  Ľ͎9͎  9͎	  #7 .ŌōŎƣh͎  g͎

ǣѤ  ɵѤ  ˲͎ ĺ͎ǫ͎  ͎  ȗ͎	  ÆѤ  žƙƣ ƚ͎ ͎́  ĵ �Ѥ  ˪͎	$��ĈѤ õņ
ιѤ	  ˩͎ Ēņ  

ēņ  

îѤ  �7 ŌÌ˼	 ¶Ĺ·>Ɩ �µ¶ƣ e͎
  

Ȕ͎
  
͎̃  ʅ͎  

ĸ͎  

�͎	  

¦§ƣ  

½¾¿ �¼ƌ 
Ŭ5Ɩ bƖ

ě1

�

ãƖ

 
 

 

�
 
��
p 

�
��
 
p 

�

�
p 

�
��
p 

�
��
p 

I
N
PO
˼ŏ
˼ 

�
�

�
�
"�

�
" 

�
�
��

�

�

"

 


�
�
"�
 �

�
�
�
��

�
 "
 �ƣ

 �
�
�
�
�
� 
�
!
�
 �
�
�
"


�
�
�

�
�

"�
�
�

�
�
"�

�
�
�	

�
"�

�

�
�

�
�
�

�

�
�
"

 

=>
<
60
.
A
$p

W_
_
Qj
MQ
Yp
-
K
DH
O
p>
a
DJ
p�
=e
K
HQ
_
Hk
p�
p 

=e
a
TK
Hk
�
$p

�
�
"
�
�
�
p

.
DY
Hl

XD
kK
J
p-
o%
p

8B
.
p

.
O
KH
UK
J
p-
o
&p

@
9

8p
 

/
Dk
K
'p

!'
+
2

.
4/
+
42

 
�
.
/
 
-
4�
(
1
�
4�
�
�3
 
�
-
4�

 
.
$"

*
��
4

0C
@
p�
�
�
�
2 

?
@
9

p9
2
p�
,
p 

�
�
�
 
�
p 

��
�
�*
4>

9@
5
74
=&
!
"!
@�
?@
�
!
�/
��
";
"�
%@
#4
8@
˱̙

˲Ѥ
�
�;
�%
-
"0
;@
�
8"
�@

 �
�C
�
"6
;�
@ �

�@ 
�	
	
�
�@

�
��
�
�
4

�
$
 
	
�
(�
��
�2�
�.
�
�2

?
@
9

p9
2
p�
p 

�
�
�
 
�
p 
?
@
9

p9
2
p�
p 

�
�
�
�
�
p 

�
�
�
�
�
�
�
p 

�
��
 
�
p 

�
�!
�
p 

�
��
�
�
4

�
��
�
�
4 

�
��
�
�
p 

�
��
�
p 

�
��
�
�
4 

�
	�
�
p 

!
�

�
p 

�
�!
p 

�

�
�
p 

?
@
9

9
2
p�
p 

�
�
�
�
�
p 
0C

�p?
@
9

p9
2
p�
p 

�
�
�
�
�
p 

�
�!
!
p 

�
�!
!
p 

�
�
��
p 

�
 
�"
p 

�
��
�
�
4 

�

�
�
�
p 

�
��
�
p 

�
��
�
�
4 

�
��
�
p 

�
�

�
p 

�

�
p 

�

�
�
p 

0C
�p?
@
9

p9
2
p�
p 
�
�
�
�
�
p 
0C

�p?
@
9

p9
2p
�
p 

�
�
�
�
�
p 

�
��
�
�
4 

�
��
 
�
p 

��
�
 
p 

�
��
�
�
4 

�
�"
�
p 

�
"
��
p 

�
��
p 

�
� 
�
p

�
��
p 

�

�
"
�
p 

�
�!
�
p 

�

�
�
p 

�
��
�
p 

�
�
��
p 

�
�
�
p 

0C
�p?
@
9

p9
2
p 

��
�
�
+4
>
:@
68
4
<
'!
"!
@�
?@
�
!
�0
��

";
" 
%@
#4
8@
�
�

0 9
(;
"�
@ �
"6
;"
-
�
"8
@�
�
@�
	
	
��
@

�
�
�
�
�
p	 

0C
�p?
@
9

p9
2p
�
p 

�
�
�
�
�
p 

ǃƈ
ȴ

�
�
�2
 	
%
!
!
�)
��
�
�2
�
�.
��
2 

0C
�p?
@
9

p9
2
p�
p 
�
�
�
�
�
p 
0
C
�p?
@
9

p9
2
p�
p 

�
�
�
 
�
p

�
	�
�
�
4 

�

�
�
�
p 

�
��
"
p 

�

�
�
�
4 

�

�
�
p 

�
�
��
p 

�

!
�
p

�
!
�
"
p 

�
��
�
"
p 

�
��
�
p 

�

 

p 
�
��
�
p 

�
�
��
p 

�
�
�!
p 

0C

p?
@
9

p9
2p
�
p 
�
�
�
 
�
p 
?
@
9

9
2
p�
p 

�
�
�
�
�
p 

�
��
�
�
4 

�
��
�
�
p 

�
��
�
p 

�
��
�
�
4 

�
��
�
p 

�
�
��
p 

�
��
p 

�
�"
�
p
 

0C
@
p�
�
*%
!
2�
&
+0
�
2&
�2


 

	
�
.�
�
!
�"
/2
�
*�
�
2Ǩ
Ǘø

Ѥ

 

�
��
�
p 

�
�

!
p 

�
�
� 
p 

?
@
9

9
2
p�
p

�
�
�
 
�
p 

�
��
�
�
4

�

�
�
p 

�
��
�
p 

�
� 
�
p 

�
� 
�
p 

�
�
��
p 

�
 
�"
p 

?
@
9

p 9
2
�
p 

�
�
�
�
�
p 
?
@
9

9
2
p�
p 

�
�
�
!
�
p 

�
��
�
�
4 

�
��
�
�
p 

�

�
�
p 

�
��
�
�
4 

�

�
�
p 

�
"
��
p 

�
��
�
p

�
�
�
p�
�
p 

�

 
�
p 

�
��
!
p 

�
�!
�
p 

�

�
 
p 

�
 
��
p 

�
�
��
p 

?
@
9

9
2
p �
p 

�
�
�
!
�
p 
?
@
9

9
2
p�
p 

�
�
�
 
"
p 

�
��
�
�
�
�
�
�
�
�
�
p 

�
	�
�
�
4 

�
��
�
�
p 

�
(�
�
p 

�
��
�
�
4 

�
��
�
p 

"
�
��
p 

�

�
p 

�
��
�
p

�
��
�
p 

�
�!
�
p 

�
�"
�
p 

�

�
�
p 

�
�
��
p 

?
@
9

9
2
p�
p 

�
�
�
 
"
p 
?
@
9

9
2
p 
p 

�
�
�
 
�
p 

�
��
�
�
4 

�
��
�
�
p 

�
� 
�
p 

�
��
�
�
4 

�
��
�
p 

"
�

�
p 

�
��
�
p 

?
@9

p 9
2
p 
p 

�
�
�
 
�
p 
0C

�p
/
4.
-
9

2
p 

�
�
�
"
�
p 

�
�
�
p�
 
p 

�
��
�
p 

�
��
"
p 

�

�
�
p 

�
!

�
p 

�
�
��
p

�
�!
�
p 

�
��
�
�
4 

�
��
�
�
p 

�
�!
�
p 

�
��
�
�
4 

�
��
�
p 

�
�
�!
p 

�
��
p 

�
��
�
p

�
!
�
p�
"
p 

�

�
!
p 

�
��
 
p 

�
!
��
p 

�
!
�"
p

�
��
�
p 

�
�!
�
p 

0C

p
/
5.
-
9

2
p 

�
�
�
"
�
p 
0
C
p?
@
9

p9
2
p 

�
�
 
�
�
p 

�
��
�
�
4 

�
��
�
�
p 

�
��
�
p 

�
��
�
�
4 

�
��
�
p 

�
�
��
p 

�
��
p 

�
��
 
p 

0C
?
@
9

p 9
2
p 

�
!
��
p 

�
!
� 
p 

��
�
�,
4
>
9@
;�
)
"1
@#8
4
-
@�
�
�
@�
;4
3
.
@�
">

"8
@�
":
($
2@
�
%"
";
@!
�;
"!
@�
4=
"-

�
"8
@�
	
	
��
@

0C
?
@
9

9
2
p 

�
�
 
�
�
p 

�
��
�
�
4

��
*�
0/
2�
'
,0
�
�2

0
C
?
@
9

p9
2
p 

�
�
 
�
�
p 
,
YH
a
_
Dp
/
a
m
_
jp
 

�
��
�
�
4 

`½
`½ 

`½ 
:
<
@
0&
p,
XH
a
_
Dp
/
a
m
_
jp
J
K
jQ
N
_
pD
YY
a
m
jp
Ma
ep
Dp
cK
DU
p�
�o
K
Df
pLY
a
m
pa
Lp
�
��
�
�
p^

� �
jp
FK
Q_
N
pJ
Qe
K
Hk
K
J
pL
ea
^
pW
_
_
Qj
MQ
Zp
-
KD
HO
p>
a
DJ
pD
_
J
p0
n
kK
e_
DX
p,
gK
Dj
pk
a
p0
C
p?
@
9

p9
2

p 


@
ȴ

�Ɩ

�½

�

JČƖ

J C
�:�½



 

�

�
p 

#

 
p 

I
N
PO
˼ű
˼ 

�
�

�
�
"�

�
" �

�

�

�

�

"

 

��
�
"�
 �

�
�
�
��

�
 "

�ƣ 
�
�
�
�
�
� 
�
!
�
 �
�
�
"

 

�
�
�

�
�

"�
�
�

�
�
"�

�
�

	

�
"�

�
�
�
�

�
�
�

�

�
�
"

 

=>
<
70
.
@
&p 

W`
`
Qj
LQ[
p-
K
EI
O
p>
b
EJ
p�
=e
K
IS
`
Ik
p�
p 

=i
b
TK
Ik
�
&p 

�
�
#
�
�
�
p 

.
E[
Il
\E
kK
J
p-
o
&p 

8B
.
p 

.
O
K
IV
K
J
p-
o
)p 

@9
8p 

/
Ek
K
*p 

!'
+
2

.
4/
+
4%
+
.
 
,
#
4�
'
�
�
&
42

�
3
4�
2

 
.
/
�4
��
�3
 
�
-
4�

 
.
$"

*
��
4 

�
��
�
p 

?
@
9

p9
2
p#
p 

�
�
!
�
�
p 
?
@
9

p9
2
p�
�
p 

�
��
p

�
��
�
p

 
�

�
p

�
�
�
�
4

�
��
�
p

�
��
�
�
4 

�

�
�
�
p

?
@
9

p9
2
p!
p 

�
�
 
�
 
p 
?
@
9

9
2
p#
p 

�
 
�#
p

�

 
�
p 

�

 
�
p 

�
�
��
p

�
�
!
�
�
p 

�
�
�
�
�
p 

�
�!
 
p 

�

 
�
p 

�

�
#
p

�

�
p

�
�

�
p

�

�
�
p

�
��
�
�
4

�

�
�
p

�
��
�
�
4 

�

�
�
�
p

�
�
��
p

�
�
!
 
�
p 

�
�
�
�
�
p 

�

#
�
p 

�

 
�
p 

�

!
!
p 

�

�
�
p 

�
�
��
p 

�
�

�
p

�
��
 
p

�
��
�
�
4

�

�
�
p

�
��
�
�
4 

�

�
�
�
p

?
@
9

p9
2
p�
�
p 

�
�
#
�
�
p 
?
A
9

p9
2
p�
�
p 

�
 
�#
p

�

�
�
p 

�

�
�
p 

�
�
��
p

�
�
!
 
�
p 

�
�
F�
�
�
p 

�
��
!
p 

�

!
�
p 

1
C
p/
4.
-
9

2
p��
��
$
#
�
2

?
@
9

p9
2
p�
�
p 

�
�
!
 
�
p 

�
��
�
�
4

�
 
�#
p

�
�
!
 
�
p 

�
�
Ep
 

�

�
�
p 

�
��
�
p 

�
�
��
p

�

 
�
p 

�

 
�
p

&
1
#
-�
2 

�
��
�
p 

�
��
�
�
4 

�
��
 
�
p 

;
<
@
1+
p,
[I
b
`
Ep
/
b
m
`
jp
J
K
jR
N
`
pE
[[
b
m
jp
Lb
ep
Ep
d
K
EU
p�
�o
K
Ee
pLZ
b
m
pb
Lp
�

�
�
�
p^

� �
jp
FK
S`
N
pJ
Se
K
Ik
K
J
pL
eb
^
pW
`
`
Qj
LQ
]p
-
KE
IP
p>
b
EJ
pE
`
J
p1
n
kK
e`
E[
p,
hK
Ej
pkb
p1
C
p/
4.
-
9

2

p 

!'
+
2

.
4/
+
4�
+
(
 
)
�
*
4�
+
0
-
/
4�
�
�3
 
�
-
4�

 
.
$"

*
��
4 

?
@
9

p9
2
p�
�
p 

�
��
�
�
4 

�

�
�
�
p 

?
@
9

p9
2
p�
�
p 

�
�
#
!
!
p 
?
@
9

p9
2
p�
�
p 

�
 

#
p

�
�
�
p�
 
�
p�
!
�
p�
#
p 

�
�!
�
p 

�

�
�
p 

�

�
�
p 

�
�

�
p

�
p �
�
 
�
p 

�

�
�
�
p 

�
��
�
�
4 

�

�
 
�
p

�
�
��
p

�
p�
�
 
�
p 
?
@
9

p9
2
p�
�
p 

�
�
�
 
�
p 

�
��
�
�
p 

�
�!
�
p 

�

 
�
p 

�
�#
�
p 

�
�

#
p

�
�
�
p�
�
�
p�
�
�
p�
�
p 

?
@
9

p9
2
p�
�
p 

�
p�
�
 
�
p 

�
��
�
�
p

�
��
�
�
4

1C
p/

4.
-
9

2
p 

�
p�
�
 
�
p 

�

!
�
p 

�
�

�
p

�
�
�
�
�
G
p 

�
��
�
!
p 

�

�
�
p 

�
��
�
p 

�
�

#
p 

�

�
�
p 

�
��
�
p 

�

�
�
p 

�
��
�
p 

�
��
�
�
4 

�
��
�
�
4 

�
�
�
�
4 

�
��
�
�
4 

�

�
�
p 

�

�
!
p 

�

�
#
p 

�

�
�
p 

�

�
p 

�

�
�
p

�
��
p 

�

#
p 

�

�
�
p

!
 
��
p 

�

�
p 

�

�
�
p

�
�
�

�
p 

�

�
p 

�
�
�
p

�
�

�
p 

1C
p/

4.
-
9

3
p 

�
�
�
 
�
p 
1C

p?
A
9

p9
2
põ̘

Ϝ͕
Ͼ
Ѥ 

��
!
��
'
�2 

�
��
�
�
4

�
�

�
p

�
�
�
�
�
Ep
 

�

�
�
�
p 

�

!
�
p 

�

�
�
p 

�

�
�
p 

�
 
��
p 

�

�
�
p

�
��
�
�
4

�

�
�
�
p 

�

�
 
p 

�

�
p 

�
��
�
p 

	

¼
k
0
ņ�
�ņ,ņ

 

�
�
C  

�
$�

$ 
�

$�
$ 

�
�$ Ɇ
Ⱥ
Ƚ

͎ 
ǝ
ɩ

ǁ
͎Ɍ
»ǉ

�ʴ
͎ 

��
�
��
�
�
0�
�
�
�
	
0�
�
�
�
0 

Lȴ
 Ñ

Ò̟Ĕ
0C̞
�͎ 

Ƃ
͎


 

Ƅ
͎


 

�
�
�
0 

�
�
�
0 

�� 
� �

 �
�

�
� 
# 

I
 #

 
� J

Q
R 

�
 

È
É

Ê
ņ��
Ë

ņ 
A

B
C?
@

 

�
ņ 

P L�
���

< 
ŴŵŲ
ųű
Ѥ$

o
n
pņ 
l

ņ �"
��

 ��
�#�

��
$��2

3� 
2$��

���
�O�%

 ��
���

# �
���

7�
��"

 �
� �&'

 �('
��

��O L
� �

)*$
 +,

$Q7
2$�8

��
-�

�� #
����

��
����

7.
�/5

06
 $ 

�0
14

�2$��
��0

�� 
$�

 
�Ì
Í
Î
�ņ�
1ņ

 

�
�
	
0 

�% �� 
Ǳ͎

 
ǲ͎

�
�
�
0 

�
	
�
0 

�
	

0 

�
	
�
0 

Ǝ�Ə
ƣ 8
͎

�
͎ 

ǣ
͎ бѤ ̜͎
 

�
C 

ht
Ѥ 
�
C 

Я
Ѥ 

Й
Ѥ

ĵ
͎ 

�
͎ аѤ
 

�
͎

�
͎ 

�˼ 
Æ
Ç
ņ 

ą
ņ

�0 
�0 

Ѥ 

�0 

( 
̸

͎̉
 ɖ

͎ ̚
͎ǥŶț

ɓѤ 

�®¯ƣ
 

�
͎ в
Ѥ 

й
Ѥ 

² B E½ ��ƣ �
͎ г
Ѥ 

̘
͎

�
͎ 

RѤ 
gѤ ��
C ʪѤ ȅȴ ɸѤ

 

&@ �.@ƍȴ 
ś �ŜƖ

 
8�1@ ¸ņ űƖ

 
�
͎ 

�
͎ 

�
͎ 

�
͎ 

дѤ
 

е
Ѥ 

ж
Ѥ 

зѤ
 

�
͎ 

�
͎ 

̝
͎ 

�
͎

�
͎ 

�
͎ 

�
͎ 

�
͎ 

�
�
�
0 

�
�
�0

 

�
	

0 

�
	
�
0 

�
͎ и
Ѥ 

�
͎

�
͎ 

»
�
ī
�ņ

 

ɋ
ºȒ

ȓ͎ ʙ
ʚ͎˻

Ǔ
͎ 

ɬˉ
͎ �
˨
͎ Fʐ

ıʒ
ʓѤ(

 Ŵ
͎ ǅ

͎ȏ
͎ 

Ǉ
Ǌ

�͎
ɱ

ˇ
͎ ȶ

͎ ̝
�̞͎
ɘ

ə͎
Oʑ

ʜ
Ѥȴ

͎6ʤ
ȑ

͎ƶ
Ǜ
ǂ
͎ -
)Ƨ

͎

̏
OǓ

FѤ 
˾ʀ
̓ǔ
ǧѤ 

�
�
C 

�ˢ
ʹ͎
ɲʏ
ʺ3
͎ɭ
W=
ˣ˼
͎ɝ
ʢ
ʑ3
͎ƴ

͎ƾ
ˋ
̹͎

 
Ȇ
{˼
ɯƀˋ
˼ 

ȇ�
M
˼ �
=˼

�_
_
�̣

ʟ�
˰
Ѥ 

ǔ
ǩ
Ŷ͎ 

0�
˖�
Ƞ
͎ 

�$
$
�)
�
�!
0 
�
�
�
�
�
0 
(
%
�
�
0 

(
�
�
%
$
)
-
(
/
�
,
�%
$
0 
�

 
&
(
�
�
�$
�
*
0 Ǥ
Ѥ 

2
�89C 

��
�C

 
��
�
�
�"

 �
�
" �
" �
��
	
��
��
	
��
�"

 

̶
`

a͎ 
�̷

ä
͎ 

'
!
�
$
0 
*
Ѥ '
(
%
�
�!
�
0 

�$
$
�)
�
�!
0 
�
�
�
�
�
0 
(
%
�
�
0 

e̯
ɿŷѤ

n
ǦȮ
ȣѤ

 f̌
Ѥe
fʄ

Ѥn
ȖȤ
ǖѤ

 

ʋ

!
̻
̱


QѤ 
�

Q̇

�ʝ
!Ѥ 

̚˼



�̟
!Ѥ 

ʌ
φ

ɾʈ
̰Ѥ
^Ϗ

ŹѤ 
ʏ̀

İ 
^ώ

Ÿ̖
̗ȍ

Ѥ 

İ
͎ /
ɡç͎

 Ⱦ
Ư
ȡd/
͎-
)ı

è͎
��
͎ Ŧ

Ķ
ų

ķŢ

�
͎Ǚ
͎ Ű
Ńŭ
Ŭ
�

ŧ͎

 
�
<
͎ 

�
<
͎ 



	
	

ƿG
G
�ȃ
Ʒ�
F˼
�
�
�
�


0 �
�
�
�
0 

�
�
�

�$ 
�

�
$ 

�
�
��
	
$ 
�

$ 
Ţƣ ľȴ 

ȸ
�͎ Ł
�Ů

͎
ƿ

Ý͎ ɕ
Ǡ
ƫ

 ͎
ĕȴ

 
àȴ 
ďäå
Ɩ 
ÚƖ 

ǿȴ
 

1ȴ ; ŪѤ ɺ͎
 

ʖ
͎ 

:
͎ 

U˼ U˼ T͎ :͎ 

)
Ѥ 

)
Ѥ

Ÿ
äƣ 

½Ѥ 
�
�
�
0 

�
�
�
0 

�
�
�
0 

�
�
�
0 

�
�
�
0 

�����ƣ�
ƣ 

ÚÛ͎Ų
͎ğ˼ˀ 

�
�
�
0 

Â
Ã

ņ́
ćµȝ
ȹʨ
ǬȞ
˼ 

�
�
�
0 

�
	
�
0 

�
	
	
0

�
	
	
0 

ʟ
ʠâ ł
řƘ

 ͎

_
Ù
ƙ͎

͎ 
Ʌ
ȹ
Þŵ͎Ū

ßů
͎±

 Ϫɜ
ɝqѤ̪

Ů̫Ѥγl
Ѥ�
ť
͎ 

b̞
ź̓Sʦ

�Ȫ
Ѥ²

 ȢȒ
ϊq
Ѥ̩

ůͅl
Ѥ�
ˊ
͎ 

�͎ 
�
	
�
0

�


�
0 

�͎ 
�͎ 

ˢs
ѤƮѤ

�¤�Ɩ
 

ʶ˼
 

ʲ˼
˃˼

Ȁ Ɗ
ȁȴ 

̖
͎ 

�ȷȸ
˼

ʴʵ
˼ 

¥ŚƖ 
Ɩ
ĦƖ 
� ��@ 

ĥƖ 
ȂƋƌ
ȴ �Ɩ 

ЕѤ
 

˂˼
3èƣ 

8
͎ 

̓
͎ 

�
ņ 

ЩѤ
�
ņ 

ЫѤ
 

2ȴ 
2ȴ

ǽȴ 
̔
͎

ЬѤ
�
͎ 

�
͎ 

�
" 

�
͎ 

�
"

̕
͎ 

�
ņ

�
ņ 

�
ņ 

�
ņ 

�
ņ 

U
͎ 

�
!
#
$ �

"
��
$ 
2
6̠̋

͎˞ ɞ
ʡ
ː
͎�

��
$ �

�
 �
�
$ 

ɓ
ˎ
̗
͎�K
Ȕ
ǕѤ 

ǆ
ǋ
ǌǘ

͎Ȧ
ɥ

͎ȵ
͎�

�͎ɗ
ʁ

͎ 
2ɫ

͎ Ǭ
˧
͎ŝ
ŀ
·
ǒ

͎³
 ƹ

ƺ͎ ǀ
͎Ȏ
͎ 

˾
˿͎ �K
ȩ
Ѥ 

ȋ
M
˼ �
Ƹ˼
�H
H�
Ȅ=
�F
˼ 

ǈ
Ǟ

 ͎ȳ
͎�ȯ

�ɔ
 ͎Ƶ
ǡ

 ͎ɍ
Ʀ

 ͎
͂̾ǒ

�Ѥ 
ɠǢ
á�
à͎ 

�"
#
�)
�
� 
0 
�
�
�
�
�
0 
(
%
�
�
0 

Ǎǟ
Ǫ

 ͎
0å
ȩȟ

æ͎ 
Ȭ

 ͎�̺
Ť
é͎ 
Ǖ�͎

 O
ɚ

�Ũ
ǭ

 ͎
˦
͎ɛ
Ü͎ 
bʁ̶

˳ð
Ѥ��

�


�$ 

(
�
�
%
#
)
+
(
/
�
.
%
"
0 
�

 
&
(
�
�
�"
�
*
0 
�0

 
ʊ
� ̵

˯̮
R�ʢ

Ѥ 
ϲ̨

ʚ
Ѥʡ

Ѥ �
�

�$

 �
$ 

��
�
 
" �
�
" �
"�
	
��
��


�
��
" 

̳
ĕ͎

Ė͎ 
�+
ÁS
͎ 

��
ʣʫ̆

�ʛ
 Ѥ 

Ä�
·

Ѥ̧ 
˜

͎ 
'
!
�
#
0 
*
Ѥ '
(
%
�
�!
�
0 

̔˽
��
̝ 
Ѥ 

�"
#
�)
�
�!
0 
�
�
�
�
�
0 
(
%
�
�
0 

��
�
" 

�
�
�
�"

 �
�"

 �
�
�
" �
�
�
��
" 

N̒
υ

ɽN
Ѥ̭ ]

mŰ
Ѥ 

ʎ
<̿Ѥ 
]m

<a
aȕ

Ѥ 

 




=
y
[
3

v�
I
&

Ó
4�

R`
^�

�
3&
6
5
%
B�
%
7
/;
%
2B
�
(
:
/'
(
5
;/
%
3B
�
(
=
(
36
7
4
(
5
;B

�a
_m

l
=v
b_
� 

�|
sP
aj

� 
 
(
85
%
:
B�
86
0(
&
;B
�
6
�B
�

	
�

B 

:
Y
P
ln
dZ

gu
 

6
u 

�
� 

T
u 

t
u 
�
 

�
 

�
 

-
5

Q
_+

M
=

>
]

_ 
1

>
@

Z
H5

Y>
=

_!
T>

5
_ 

!
W

W
>

W
W

J
>

M
X_

/
5

R9
>

I_ 

,O
X_

 5
M=

_ #
O

M
9

>
W

W
CO

N
_ 

,
5

F
>

_2
CJ

9
O

>
_3

5
X>

TW
A

>
=

_ 

,
5

F
>

_2
DJ

9
O

>
_ 

3
5

Y>
T9

O
[

RW
>

_ 

1
>

@
[

H5
X>

=
_!

R>
5

_ "
O

Z
M

=
5

V
_ 

1
>

@
[

H5
X>

=
_!

R>
5

_ 

1
O

5
=

_ 

�



�

_�
4

O
RG

_1
>

@
CO

M
_ 

�
� 

3
I

�� 
�
<Z

D8
�
� 

�
� 

$
hH
H[

���
<[

D9
��
 

�
� 

�
Sz
H�
� 
�
<[

E:
��
 

�



�

_�
2

BJ
9O

>
_#

O
[

M
X^

_ 

�
� 

3
I

�� 
�
<\

D:
�	� 

�
� 

$
hH
H[

���
<[

E9
��
 

�
� 

�
T{
H�
� 
�
<[

D9
��
 

1i
[r
HD
�.
]�
� 

� �
��

��



�

_ 

�
� 

0f
c
yB

��
�

Ó/
x@

A�
&Y
pG
k
Gq
�

*
;e

XN
�6
QpG
� 

7
� �

¥�
T
É
K´

Ó 
"¡

�
T
Ê
J^

ÓH
Ó¼

\
Ó#

C
z[

Ó4
r�

Q
Ó1

\
²

�
Ó 

�
�
�
±[

¦Ï
C
¾�

�
Ó�

Î
�
�
·Ò

ÓC
�
T
Ó±

�
�

[
Óq�

i�
¤�

C
Á�

�
ÓW

�
R

[
T
Ó 

�
�
Ó¼

¹±
Ó�

C
�
Ó�

C
Ò
Óm

C
Ï[

ÓF
[
�
ÓP

�
�

{[
T
Óg
¤�

�
ÓÏ

C
¥t
�
Ç
±Ó

 
±�

É
¥J

\
±�

Ó A
�q
|\

Ó\
Ð\

¬Ò
Ó[

�
�
¥·
Ó O
>
�F

\
�
Ó �

C
T
\
Ów
�C

M
Ç
®

Ó 
X

�
Jµ

Ó¼
[
Ór�

g�
§�

C
Â
�
�
�Ó
V

´C

�

C
 

�
j
Ó[

�
�
¤±

Ó�
C
Ò
Ó J

o
� 

7
m
s±

Ó �
C
�
Óo

C
±Ó

 F
\
�
Ó¢

�
T
Ë
J\

T
Óg
�
¥Ó
q||

Í
Ä
C
¾Ï

[
Ó�

É
¥�

�
\
±Ó

 
�
�
{Ò

Ó 
$
4

1
�

�
Ó�

}4
Ó 4

[
Ñ

sK
c

Ó  
5

��
�
�
µ\

T
Ó�

���
�	�

"
�
Ó 

4
�'

�
*

�
Ó1

�
�

!*
(

Ó �
*

(
4

�
2

@
�

8
 *

)
Ó�

?
:

�*
2

!;
�Ó 

�
�
�

Ó �
 Ó
1

tj
m
Å

Ó1
c

[
¬Ñ

[
T
Ó <

\
Óh
�
||�

�
j
ÓF

�n
�d
� 

�
±\

±±
�

\
�
µÓ+

C
¤K

a
�Ó
1

�
C
Y

�Ó
>

�
[
¦Ó
��

#
�

\
¤Ó
9

�\
¥Ó
 

'
Ç
¨
�L

�
°

d
ÓC

¤[
Ó �
�/

Ì
\
�

Ó,
�
�
µ\

¥Ó
g�

¥Ó
*

�
´C

¤x
�
�Ó
�

��
� 

1
\
�
¥�

Z
O

Ó~
�-

b
�
�6

��
�
Ó 7

p
[
Ó�

Ç
¤ª

\
�
´Ó
1

`
Ê
}C

À�
�
Ó 

)
V
�C

�
T
Ó�

�
Ç
�
V

¤Ò
ÓT

C
º

Ó±
\
´±

ÓC
¥[

ÓX
�
Ñ\

T
Ó£

�
Z

S
±Ó

h¦
�
�

Ó 
±f

[
¦C

|ÓT
C
»

±]
µ±

�Ó
�
�
\
ÓF

r�
j
Ó'

(
2

Ó�
ÏC

|È
C
µ[

T
ÓB

C
�
Y

�Ó �
� 

0
É
[
[
�
±Ó

 +
�
�
µ[

¥ÓK
-L
�*

�
´C

�
�
�Ó
�

��2
\
�
¥�

Ê
N

T
Ó}

� 
.

[
«¬

�
±³

�
�Ó 
*

¤½
�
�

�
µ�

k
C
�
m
Ò
Ó!
�

C
l

§Ò
Ó �

�
�
�
�Ó 
�


�
�Ó 

�
�
�
�
Ó �
�
�'�
!�
�5

C
�

e
Ó%

w�
qµ
\
T
Ó 
8
m
\
Ó#

4
1

�
�

Ó±
m
�
Ç
|T

Ó?
� 

P
�
µC

U
[
T
Ó 
´�

ÓC
WM
gU
�µo

[
ÓC

S
È
C
{Ón

�
rÆ

ÓC
�
T
Ów
��G

D
u�

Óu
� 

�
�
±´

ÓÊ
�
�µ
�
�T

C
µ\

ÓV
´C

Ó 
8
m
s±

Ó �
C
�
Ó�±

Ó C
ÓÉ

±\
¤Ó 

l
�
\
©E

^
Ó 

±µ
C
¿K

Ó �
É
Ã

Ç
µÓ
g¦

�
�

Ó �
"�

´\
¯

\
´Ó
�

C
�
�

�
j
Ó ±

r´
]Ó

 C
�
T
Ór±

Ó¶
�
¥Ó
 

j
]�

[
¤C

~Ó§
_

[
¥[

�
K[

Ó�
�
¸Ò

Ó 

2
<

I>
_�

_ 
�

_�'
 #

u 

E
Xk
Xd
gu
 

$$
!u
 

�u
 

��
�u
 

$$
!u
 




 	




��	�������	� 

?�~_�k_yZ_� @yeVyZlyb� @�Z_tu_yZ_� 

����	��	
���� ������
	��
�� 


��"������" 	��� ��" ������ ���" ����" 

��� "��"� "��" 	���������"���" ���������"��" 

����� 
=�}^�i^xY^� =xdUxYjxa� >�Y^rs^xY^� 

M�������Č a hUČ 4 I ? I Č 
G��Č O�5�Č N � IC44JČ 

L�BČ[���Č1�����Č 
'OFČF����Č;�� Č 
? ? Č@��	�������Č O��	Č 
y���
��UČ G[UČ 6c�Č ? [JČ 

2< U )T;LJA<JFJAE:8G U*IQ<NOEA8OEJIU@LU 

!F:JI8U#8KEO8GU1LJK<LOE<NU*I:��U18LOUJ>U,JOU��>#JI:<NNEJIU��� i*IIEN>DF�U0/U 

M���Č L�>Č 1�����Č 

@��Č N����������Č F����Č 6�	0Č ��Č ������	Č ��Č ������Č �
�Č ¢�	����������Č ;������������Č ������Č ÷�Č 
'����Č @�����Č 1���������Č ;��BUČ 1���Č �5Č 6��Č dUČ @���������Č 4 a U Č;�·ý�P�UČ G[>Č l
�Č �������������Č 
�����	��Č �Č ������Č �5Č�:������Č � ������������Č ��5��������Č -9�Č �
�Č ���	�Č ����UČ �Č �
��������K�����Č 
�5Č �
�Č ����������Č ��	Č 
�	�����������Č �������UČ ��Č ����������Č �5Č ��������Č �������Č 	��Č ��Č 
	���������Č ��	Č ���������Č ����������Č ���������Č X��	����Č �5Č ���Č ���	�Č ���Č �������K�	Č ��Č �
�Č 
-9�������Č������BČ 

&
���	Č���Č ���Č���Č3��������Č��Č ��������UČ �����Č 	�Č���Č 
�������Č��Č�������Č�
�Č��	�������	 Č 

ì����Č����UČ 

#0,%U%/'*/%%2*/'U'2051U-4$�U 

l����
�Č6��UČL  '  &�>  UČ1>N�� Č 
1��þ���ČL������Č 
N������������Č &�������Č��	ČN����������Č 

k�k��Č 

3\Wu7`�^rs^�u;fmbuAjU�u (�uNO\\[au4ep�uFc]�uHGu CIu"K&u 9.u ,�&�-%���+u L/u@��?�����u 

���� ��� 
�	�� 
JD0BB	u 
D85>MDu 



  

 

	
 




 

	







 

 

	 	




	

 
	  

 




�1�75�O��:*F�1O�C: =G* EO ��AGO7"O�7FO
	O �75� EE*75O)u 

�L5O7"O155*E&2O �M�<7) 717)*��1O�5J EF*)�F*75O 

+��('�)�- �(!!�%,-

@���Č N����������Č F����Č 6�	 Č <@���Č N�����������Č ���Č�������	Č��Č '�����Č @������Č 1���������Č ;�� 0 U Č  
<�
�Č w@�����z�Č ��Č �������Č�Č ¢�	������������Č �������������Č -9�Č �Č �������	Č ����	������Č ����������Č 
������	Č��Č�
�Č����
`����Č������Č�5Č4I«ÆČ &�	����	Č��	Č ;����Y�ČV���
Č O��	BČ l
�Č �������Č���	�Č����Č 
��Č���������Č��Č�
���Č��	Č������Č�����:�������Č ? D Jh4Č 
í������ Č l
�Č���T���Č����Č��Č ������	Č���
��Č 
�
�Č��������Č�����Č�5Č�
�Č'�����Č&����	���Č1���Č����Č����	��� Č 

�;'5;+'<>3(>�'3/3)+%#/>#2&>�=&53)'3/3)+%#/>�'99+2)> 

l
�Č���T���Č����Č��Č������	Č��Č�
�Č����Č�5Č6�(�Č &�����/Č ��	Č-]���Č���
��Č �
�Č1����������
ČM������Č 
X���	�Č � 
��������
��Č ������ Č l
�Č ��������Č ��������
�Č ��	������Č������Č��	Č������Č ������	�Č��Č 
��Č ��������Č 	��������©Č �����	�Č 6�(�Č &����� Č l
�Č ����Č ̂ ���Č ���
��Č �
�Č 6�(�Č &�����Č 8�����
�	/Č 
����Č �����Y�����Č�
�Č ;����Y�Č @���(�Č 8�����
�	 Č 6�����	 � � Č@���(Č��Č ������	Č��Č�
�Č����
���Č�	��Č 
�5Č� �Č �������� Č 

'Č ������
�����Č �������������Č ���Č ���	����	Č ��Č �����������Č �
�Č ����`�����P�Č ����������Č ���
��Č �
�Č 
���	�Č ����Č ��	Č ����������Č �����Č ����Č ��������	Č ��Č ����Č �5Č �Č ������������Č �	������������Č 
�������/Č ��Č ��	��Č ��Č ������Č ����Č ��-9�������Č �����Č �
�Č 
�	������������Č ���	������Č ��Č �
�Č ���� Č 
G������	Č �����Č ������Č �����	Č S��Č a JČ ����jČ ��Č J  D Č  ���� Č l��������ºČ � �����Č �����Č ������Č ���Č 
5��������Č ��Č��Č JČ �Č 	��Č ��Č ��������Č ����������>Č ;�Č ��Č ���������� Č �
��Č �����Č ������Č �������	Č ��Č �
�Č 
�
 �����Č ����������Č �����Č����Č �������Č 	�����Č �
�Č ������Č ����
� Č ��Č �		�����Č ��Č�
�Č����������Č 
������jČ 	����������Č ����Č 	������	Č ��Č �
���Č ���������/Č ��	Č ��������Č ��Č �������Č �����Č ������Č �����Č 

��� Č l
�Č �����	�����Č b��Č 	��������Č ��Č �
�Č ����-H�Č -9�������Č ��Č ���������Č ��Č ��Č ��������Č 
	��������/Č �����	�Č 6�(�Č &����� Č l
�Č �����	�����Č b��Č 	��������Č ��	�������Č �
�Č ����Č ��Č ��Č �Č 
����
C��������Č 	��������jČ ���������Č�
�Č�����Č��������
�>Č 

�39'29+#/> �14#%98> 

;�Č �������jČ �
�Č �������	Č 	����������Č����Č �������Č �
�Č ������������Č �5Č��������Č ��Č 	���
�Č �������Č 
S��Č JČ�Č��Č DČ �Č�����Č�������	Č���	�Č���
Č �
�Č�:�������Č�5Č�
�Č����������Č��Č�
�Č �����Č��������Č 
����(Č��Č�
�Č����
Č��	Č �5Č�
�Č����BČ l
�Č�������	Č�����Č��������Č�����Č����������Č����Č ��Č��Č ���
�Č 
�5Č�����:�������Č eČ �Č �����Č �������	Č ���	� Č ��Č ��Č ����������	Č � ��Č 	���������Č ��������Č ����Č ��Č 
�������	Č ��Č �������Č �����Č ������Č -9�Č ���
Č �
�Č �������Č 	���
Č ��������Č ��������Č ��	Č ¥�Č �
�Č 
����������Č ��Č �
�Č �����Č ��������Č �����Č ��Č �
�Č � 
�����Č ������Č <'��������Č '�����Č @�����:�Č 
�
���Č������Č������	Č���������Č���Č����������	 Č 

l
�Č ����Č �5Č 	���������Č ��Č �:�����	Č ��Č ��Č �������Č �
��Č D I/IIIČ 6k	��Č ��	Č �Č 1�����Č ��Č l�(�Č 8����Č 
<1ll8�Č ����Č ��Č �������	Č 	�����Č ������������ Č M�����Č �
�Č ������	Č 	�����Č �����/Č ��Č ����Č ��Č 
���������Č ��Č ��P��Č �
�Č ��������Č �5Č�
�Č 
�	��Č����������Č ���	������Č �����Č �
�Č �������	Č ���������Č 
����������>Č 

'Č ��������Č �����Č ����Č ���������Č ���Č ���	����	Č �5Č ����	����Č ���
��Č D I I Č �Č �5Č �
�Č ����Č ��	Č 
�	����P�	Č�������Č�����Č����������Č 	����	���Č��Č �����	�����Č -9�Č 	�������Č ������ Č M���������Č ��Č 
	���������K�����Č ���Č ������Č ��Č �Č ��	������Č ��Č �
�Č �����Č ������Č �������	Č ��Č �
�Č �������Č �����Č 
�������	���Č� �Č ����rČ 
������jČ v��
��Č ��������Č ����Č ���	Č ��Č ��Č���	����	Č 	���·�Č �
�Č 	�����Č�����Č 
��Č 	��������Č �
�Č �:����Č �5Č 	���������Č ��	Č �
��
��Č ���������Č ����������Č ñ9�Č �
�Č �����Č ���Č ��Č 
��������	 Č 

&_� ����_�$>9>J7>U_�� �_ ����� 05@>_ B_ 

���������# 

�3�75�O��:*F�3O�<7: =G* EO ��DO7"O�7FO 
�O �75� EE*75O )u 

�L5O7"O355*E"*3O �M�B7) 737)*��3O�5J EF*)�F*75O 

O������K�	Č �������Č -H������Č �	����-W�	Č ��`����Č �����	�Č 6�����	 � � Č@���(Č �
��
Č ��Č ���Č�����	���	Č�Č 
�����	�����Č 	����	���Č -H����� Č ;������Č ��Č 6����� � � Č@���(Č ��Č �Č ������Č �5Č ���������Č ���Č ���Č 
����������	rČ 
������=Č �����Č������Č��Č�
�Č�������	���Č����Č���Č��Č������	 Č 6�����	��Č@���(Č��	Č 
V��Č &�����Č @���(Č �
��
Č ��Č ������	Č ���� Č �5Č �
�Č ����=Č ���Č ��Č �g����	Č ��Č 	���
����Č S��Č 
���������Č 	������	Č �����	�Č �
�Č ����(� Č 1����Č ��Č ������������=Č ��Č ����Č ��Č ���������Č ��Č �������Č �Č 
���������Č 	���
����Č ����Č �
��
Č ��������Č �
�Č 3�������Č ��	Č 3������Č �5Č	���������Č 	���
����Č ��Č 
����Č��Č�
�Č ������������Č ��������Č�5Č�
�Č���������Č�����Č��	��� Č 

6���C����Č�������Č��Č�
�Č�����	�����Č������Č���Č������	Č��Č�
�Č���������Č ��	������Č�5Č��P��������Č 
��������Č �
�Č ��	�������Č �3��-H�Č �����rČ �
�Č ��	������Č �5Č�
�Č �
�����Č �����Č �����Č �������	Č ��Č �
�Č 
���^��Č �����=Č �
�Č��������Č�����	������Č �5Č���	Č�������Č�������=Č��	Č�
�Č���������Č��������Č �5Č���� 
�gČ��������Č�
�Č ����(� Č !
�Č !���Č �5É����-W�ČG5-W����Č1���Č��	������Č�
�Č���T���Č����Č ��Č������	Č��Č 
�Čw1��������ČL�T��ČF����	�����ČO��
����Č'���z Č 

!
�Č ��	������Č �5Č��-W��������Č ��Č �
�Č �
�����Č �������	��Č �3��-H�Č ����Č ��`����Č ��Č �Č ������Č �5Č�
�Č 
�������	Č 	����������Č ��Č ����(���Č ��Č 
���Č�Č ��������Č�-p���Č��Č�
�Č���-]��Č �����Č �������Č ��C����Č 
��	Č ������Č �
�Č ����=Č �����Č ���
Č ���Č ��(���Č ���^��Č �����Č -H	 Č !
�Č ��������Č ��Č ���C�gČ �������	Č ��Č 
�
�Č ����(�Č ����Č ���Č 
���Č �Č ��������Č ������Č ��Č �
���Č �������Č -9��Č ��Č v������ Č !
�Č ��������	Č 
��	������Č �5Č��-W��������Č ��Č�
�Č ��������Č �3��-H�Č ������Č��Č�Č������Č �5Č�
�Č �������	Č 	����������Č��Č 
�����Č �� Č��Č���Č�:�����	Č��Č 
���Č ��Č ��-������Č ��Č �
�Č �������Č v������Č �5Č�
�Č�����	�����Č������Č 
��Č�
�Č6�(�Č&�����Č 8����� �	 Č 

�'%311'2&#9,328> 

!�Č ������Č �Č ������Č ��	������	���Č �5Č �
�Č �������Č �����������Č �5Č �
�Č �����Č ������=Č �����Č �����Č 
����������Č ����Č ��������Č E�Č �
�Č �����	Č �5Č�Č ����Č ��Č ������Č ��������Č ����	 � Č ' � Č �
�Č ��	Č � 5Č�
�Č 
����������Č�����	=Č ��Č ��	���Č������Č����Č��Č�����	�	Č��Č�������Č�������	Č�����Č�����Č ��� Č 

M�����Č�
�Č ������	Č 	�����Č�����=Č��Č����Č��Č���������Č��Č��P��Č�
�Č��������Č�5Č�
�Č 
�	��Č����������Č 
���	������Č �����Č �
�Č ���������Č ����������Č ��Č ��������Č 	���������Č ������� Č £�Č ��Č ��������	�	Č 
�
��Č 
�	������Č �������=Č ���������Č �Č �������Č ����=Č ��Č ���	����	Č ��Č ������Č �
��������K�Č �
�Č �3��-H�Č 
-9�������>Č !
�Č K���Č �5Č��b�����Č ��	Č ����������	Č 	���������Č �����Č ��Č �Č ������Č �5Č������������� 
������	Č 	���������Č ���Č ��Č 	��������	Č S��Č �
�Č �������Č �5Č�
�Č 
�	������Č ������� Č !
�Č �������Č ����Č 
��Č ���	Č ��Č �������Č �Č 1!!8Č '����������Č -9�Č ���������Č 	�����Č ������������ Č 'Č 	���������Č 
������Č�
���	Č��Č�������	Č�����Č��Č�
�Č���)��������Č�5Č������������ Č 

6���Č ����Č �������Č ����Č ���	Č ��Č ��Č �		�����	Č ��Č �����������Č �
�Č ��������Č ��Č ���`�gČ � ����
Č �
�Č 
����������Č ����������Č -]��������Č ���
Č �
��Č ��Č 	���Č ���Č �����Č �
�Č ������Č �5Č�
�Č ���^��Č �����Č 
-H������Č �	T�����Č ��Č �
�Č ���� Č !
�Č ��������������Č �5Č����Č ����������Č ���������Č ����Č ��Č ����Č ��Č 

���Č ��������Č �
�Č ������Č �5Č��P��������Č ��Č �
�Č �3��-H�Č ������=Č ��	Č ������K�Č �
�Č �������������Č 
�������Č �5Č �
�Č ���������� Č 'Č ����������Č �������Č -9�Č 6����� 	��Č  @���(Č ��	Č �������	���Č 
�������Č -H������Č �
���	Č ��Č ����������	Č ��Č �������Č ��������Č ���	 ������Č ��	Č ��Č ������Č ��Č 
	����������Č�������ČE�Č���������� Č 

' � 	���_�$>9>J7>S_� � �_ ����� 05@>_ CC_ 

���	������# 



 

 
 

 

 

�1�75�O��:*F�1O�C: =G* EO ��=GO7"O�7FO
�O �75� EE*75O1u 

�7L5O7"O155*E(O �M�C) 717)*��1O�5J EF*)�F*75O 

��� �-#�-�#"'�"'&-

���i  +IOLJ;P:ODJIU�������������������������������������������������������������������������������������������������������������������"�i 

����� /K`Bi�B^=[KY`KUTi������������������������������������������������������������������������������������������������������������������� 

��!�� ,;MB=`KdB^i�������������������������������������������������������6��������������������������������������������������������������������� 

��"�� /=UYBiUCi7U[Ni�������������������������������������������������������������������������������������������������������������������� 
�� ���m CIeVm �(m .RIdIKfMdSlIfS_\m_Nm0jSefS\Qm2M_W_QSKIWmI\Lm3kLd_QM_W_QSKIWmAMffS\Qm��

�

�
�
�����mD� 
�� ���m CIeVm�(m -IeMXS\MmFIfMdmFMWWm AgdhMkm����������������������������������������������
�




��������������

��



�
�m�m 

�� � �m CIeVm (m ,eeMee[M\fm _Nm>_fM\fSIWm 5[aIKfem��������������������������������������




�
�������������������
��

���m�m 

�� m�!�m CIeVm!(m @MK_[[M\LIfS_\emI\Lm[I\IQM[M\fm[MIegdMem��������������















���������������������m�m 

��$�� -[UYU^B?i�BdBQUYRBT`i�����������������������������������������������������������������������������������������������������"� 

���i %SDNODIAU3DO<U#JI;DODJINU������������������������������������������������������������������������������������������������i�i 

!���� 1UYUG[9YHhi9T?i�[9KT9GBi�����������������������������������������������������������������������������������������������"� 

!�!�� -Hh^KUG[9YHhi��������������������������������������������������������������������������������������������������������������������$� 

!�"�� /c[DL=K9Qi/UKQ^i��������������������������������������������������������������������������������������������������������������������$� 

!�$�� .BGKUT9Qi#BUQUGhi9T?i$h?[UGBUQUGhi�������������������������������������������������������������������������������%� 
��!���m 2d_g\LiIfMdm @MKRIdQMm,dMIm�����
��




�

��������������������������������������
�



�
� 


�������������������������m"m 

!�%�� )U=9Qi#BUQUGhi9T?i$h?[UGBUQUGhi������������������������������������������������������������������������������������(� 
�
"���m >dMhS_gem2M_fMKR\SKIWm 6\hMefSQIfS_\m������������������������������������

















�������������������������m#m 

�
"
�
m 3kLd_QM_X_QSKIXm >d_QdI[mI\Lm:_\Sf_dS\QmFMWWm 5\efIWWIfS_\m�����
�������������������������������������m#m 
�
"
 
m FIfMdm 9MhMWem����������������������









�����������������������������������������������
��
���
��




��������������������m$m 

��"m�!
m 9_KIWm3kLd_QM_Z_Qkm�����������
�










��������������������������������

�
 ��
����
����������������������������






m$m 

�
"�"�m 2d_g\LiIfMdm 1X_im /SdMKfS_\m 








����������������������������
�
�


��

��
���������������������������











m%m 
��"�#�m 3kLdIgXSKm._\LgKfShSfkm������������
���






�

����������������������

���




���������������������
�
����������������m%m 
�
"�$
m FIfMd ?gIXSfkm��������������������������
�
�

������������������������������









��������
�
�
�
����
�
�������������������m0� 

���i +;<IOD?:8ODJIUJ>U1JO<IOD8FU2<:<KOJLNU ����������������������������������������������������������������������������"�U 

"���� #[UcT?e9`B[i5^Bi�������������������������������������������������������������������������������������������������������������1�
 �mD���
m >M]^SffMLm2d_g\LiIfMdmDeMdem 



�

�
��������������������
��
��



�
�
�
������������������������














�����m/�


�
�
m 
>dShIfMmFMWWem������



���
����











�
�������������������




�
�
�
�
������������


���������������������������
�������m0� 

"�!��  TdK[UTRBT`9Qi "B9`c[B^i����������������������������������������������������������������������������������������������������
 ����
m AgdNIKMmFIfMdmAkefM[em��
�
�






�
������������������������������
�����
����������������

��



�
�������������



��m��m

 �����m ;IfgdIWm0K_ekefM�^m 1MIfgdMem����


�
�������������������������
 �

�������������������������������




��

�
�
������

m��m 

���i 78O<LU"8F8I:<U8I;UOB<U(LJPI;R8O<LU &GJRU2<ADH<U��������������������������������������������������"��i 

$���� 79`B[i�9Q9T=Bi*B`HU?UQUGhi�������������������������������������������������������������������������������������������!� 
!����
m .WS[IfMm7\N_d[IfS_\m 
��������
�
�������������������








��
�����������������









���


������









���������m� m 
!��m���m .IfKR[M\fm >RkeSKIWm /IfIm 

������������������
�


������������������






���������
�
 



�


�



��������������������m� m 

$�!�� �URY9[K^UTiUCi-[B��BdBQUYRBT`i9T?i-U^`��BdBQUYRBT`i&TEQ`[9`KUTi���������������������������,� 

���i +HK8:ONU8I;U.DODA8ODJIU�����������������������������������������������������������������������������������������������"��>  

%���� /HU[`i1B[Ri'RY9=`^i��������������������������������������������������������������������������������������������������������1� 

& � ����_�%>9>J7>R_� � �_ ����� /6@>_ CCC_ 

���
������# 

�1�75�O��:*F�1O�A8: AG* EO ��AGO7"O�7FO
�O �75� EE*75O)u 

�7L5O7"O155*E"*1O �M�C) 717)*��1O�5J EF*)�F*75O 

"
m������� 5[aHKfemLgMm f_m._\efcgKfS_\m/MiHfMcT\Qm���
���

���
��



��������������������������������������











��m�0�  
"
�
�
m FHfMcmFMXXm DeMcem����������������������








����������������������


�

�
��������������������������������������
���
�m��m 
"��
 
m ;HfgcHWm0K_ekefM[m1MHfgcMem 



������
�
�





����������������������



���
����������

�

��

������



��
������m��m 

%�!�� )UTGi1B[Ri(RY9=_^i�������������������������������������������������������������������������������������������������������"!�� 

���i #JI:FPNEJIU8I;U2<:JHH<I;8ODJINU�����������������������������������������������������������������������������"��i 

���i 2<><L<I:<NU��������������������������������������������������������������������������������������������������������������������"��i 

,*34U0&U &*'62%3U 

1SQgcMm�(m ASfMm8_KHfT_\m 

1TQgcMm�(m._\KMafgHWm8Hk_gfm � GMXT\VHm>cSH[_m8fL��m 

1TQgcMm (m @MQS_\HWmC_a_QcHaRkm 

1SQgcMm!'m C_a_QcHbRSKm AgchMkm�GMXS\VHm >cSH[_m8fL��m 

1SQgcMm"(m >RkeT_QcHaRkm 

1SQgcMm#(m AgcPKTHXm A_TWem 

1SQgcMm+2� ?gHfMc\Hckm 
1TQgcMm %(m @MQS_\HWm.c_eemAMKfT_\m 

1TQgcMm04� -MLc_KVm2M_W_Qkm 
1TQgcMm��)mFHfMcmCHJWMm0WMhHfT_\m�FMWWm/MafRm*�"[�m 

1SQgcMm��5� /MMam2c_g\LiHfMcm8MhMWm0XMhHfS_\m�FMWWm/MafRm+ �[�m 

1SQgcMm��(m:HU_cm>_fM\fSHWm @MKRHcQMmG_\Mem 

1SQgcMm� ,(m:FmFMXWm8_KHfS_\em 

1TQgcMm� -(m.c_eemAMKfT_\em 

1TQgcMm�!(mFHfMcm8MhMWm 3kLc_QcHaRem 

1TQgcMm�"(m2c_g\LiHfMcm1W_im/ScMKfT_\m 

1SQgcMm �#(m:<0mFHfMcmFMWWem�� 8_KHWm2c_g\LiHfMcmDeMcem 
1SQgcMm �+3� ;HfgcHWm1MHfgcMem 
1SQgcMm�%(m.HfKR[M\fem 

,*34U0&U4!",%3U 

CHJXMm�m�A_SWm AgJfkbMem 

CHJXMm�m�FMWWm /MfHSWem 

CHJWMm m�:_\Sf_cS\QmFMXXmFHfMcm8MhMWem�����


���m�m 


�m!m 

#m 

m 





m$m 

CHJWMm!m� 3kLcHgWSKm._\LgKfThTfTMem���
�


�
�
�




����������������������
�
�
�������
�


������������������������������������


�
�
���
m%m 

CHJWMm"m� /MfHSWem_Nm@MeTLM\fSHWmFMWWm AH[aWS\Qm�������������
��������




��������

�������������������������� 
�����������������

�
m

��m 

CHJWMm#m� ATfMm/cHS\HQMm,cMHem������������

�

�
��
�










��������




��������


���������
















�
















�
���
��
 m ��m 

CHJWMm+��>RkeTKHWm-HeS\m >HcH[MfMce
m ��m���������m�!m 

CHJWMm %m�8H\LmDeMm � 5[aMchT_ge\Meem@MWHfS_\eRSam��������




������

������

��





�




�


��������






��
���������������m�!m 

CHJXMm0��8H\LmDeMm � /ScMKfWkm._\\MKfMLm 5[aMchS_ge\Meem@MXHfS_\eRSbm��������
�

��
�
�
�����
��������������������


�m�"m 

CHJWMm���.;mEHXgMemDeMLmO`cmATfMm����������������
��������������


������


�����


 ������������������


�
��������
�����


�������m�#m 

CHJWMm��m�0hHa_fcH\eaScHfT_\m >HcH[MfMcm� EMQMfHfT_\m._hMcm1HKf_cm������

�m��m �#m 

(� ����_�%>9>J7>R_�� �_ ����� /6@>_ B\_ 

���	�������# 



 

 

	
	



 

	 	

 
 

�1�75�O��:*F�1O�=8: =G* EO 

�7L5O 7"O155*E(O 

CHJXMm��m�4kLc_W_QSKm.HaHKSfSMem_NmA_SWm CMjfgcMm.WHeeMem���������������m�m 

CHJWMm� m� ASfMm >RkeSKHWm6\agfm Ag[[Hckm��m�" 

CHJWMm�!m�Ag[[Hckm_NmFm,-,Am @MegWfem � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "�" 

�-- +�(� /i 

,aaM\LSjm,m�-_cMR_WMm8_Qem 

,aaM\LSjm-m�C68m2M_fMKR\SKHWm 5\hMefSQHfS_\m 

,aaM\LSjm.m� 3kLcHgWSKm._\LgKfShSfkm.HWKgWHfS_\em 

,aaM\LSjm/m�@MegWfem_NmFHfMcm?gHWSfkm,\HWkeSem 

,aaM\LSjm0m�:<0mFHfMcmFMWWm@MK_cLem 

,aaM\LSjm1m�FHfMcmFMWWmAgchMkm 

,aaM\LSjm2m� FHfMcm-HWH\KMm:MfR_L_X_Qkm 

,aaM\LSjm4m�AfHfM[M\fm_Nm8S[SfS\Qm._\LSfS_\em 

(� ����_�%>9>J8>S_�� �_ ����� 
���
������# 

��=GO7"O�7FO
�O �75� EE*75O)u 

�M�=8) 717)*��1O�5J EF*)�F*75O 

�m����������������������m�$m 

�m��m�$m 

�������m�% m 

/6@>_\_ 

�1�75�O��:*F�1O�C: D* EO ��DO7"O�7FO 
	O �75� EE*75O)u 

�7L5O 7"O155*E$/O �M�C) 717)*��1O�5J EF*)�F*75O 

���- �"'%#�(�'�#"-

R��Č N����������Č F����Č 6�	 Č <R��ČN����������AČ���Č ������� Č��Č '����Č R�����Č 1���������Č;��  / Č  
<�
�Č wR����zAČ��Č �������Č�Č ¢�	����������Č ;������������Č ,9�Č�Č �������	Č ����	�����Č ���������Č 
�����	Č����
�����Č��Č47«¾¿Č &�	����	Č��	Č �����{ČV���
Č O��	 Č !
�Č�������Č��Č�
�Č ����Č ��Č��������	Č 
��Č & DAPL<U ��> 

�
�> �+9'> �'8%5+49+32> 

!
�Č ���T���Č ����Č ��Č ��Č ��������Č �
���	Č ��Č ��	Č ��Č �����:������Č ? D + Jh4Č 
�������Č ��Č ��K� Č !
�Č 
���T���Č����Č ��Č �����	Č ���
��Č �
�Č �������Č ����Č ��Č�
�Č'����Č &����	���Č 1��Č����Č ����	���Č��	Č 
��Č �������	�	Č ��Č ����������Č ��	Č ��Č �
�Č ����Č ��	Č ����
Č <�����	�Č ��Č �
�Č '����Č &����	���Č 1��Č 
����A*Č ��	Č ���Č����	�����Č 	����������Č��Č�
�Č ���� Č !
�Č���Č 	����������Č��Č�
�Č��������Č��Č 1���Č 
��Čf��Č4 ? / ČR���������Č d*Č �����{/Č G������ Č 'Č 
�	��Č�������Č��	Č��������Č����	Č��Č f�����Č ;��0Č 
���Č�����	Č 	�t����Č ��Č�
�Č����
Č ��Č�
�Č���� Č f����� 	� �Č R���(*Č �
��
Č����Č��Č ��Č �������Č ��������*Č 
��Č�����	Č��Č�
�Č����
���Č�	��Č��Č�
�Č���� Č 

!
�Č����Č��Č�����	Č��Č �
�Č ;����{ČR���(�Č &��������
�	/Č �
��
Č�����Č^�Č���
��Č�
�Č 6�(�Č &�����Č 
8�����
�	0Č !
�Č���T���Č��	�Č�������Č 	����Č�����	�Č6�(�Č&�����*Č ��Č�Č����
C�������Č �������� Č 
!
�Č����Č����	�����Č���Č�
���Č��Č& DAPL<U ��> 

���> �$-'%9+;'8> 

!
��Č¢�	����������Č ;������������Č���Č���	����	Č��Č ��	��Č��  Č 

? á Č  R ��������K�Č�
�Č�:������Č��������Č��	Č 
�	����������Č �������Č 
4 Č ;	����§Č���Č�����	�����Č ���������Č 
J+Č '�����Č��������Č�������Č��Č�Č�����Č��Č�
�Č �������	Č 	���������Č��	Č 
c + Č  1����	�Č��������	������Č��	Č����������Č��������Č��Č��������Č��������Č������� Č 

��> �%34'>3(>"35.> 

��	���B !%:1B ��U �-%8%&;(8.A%;/65B6+B�?/:;.5,B�(626,/&%3B%5'B�@'86,(626,/&%2B (;;/5,B 

'Č ���������Č ��	������	���Č ��Č �
�Č ��������Č ��	Č 
�	����������Č ������Č ���Č ������	Č 
�
����
Č �
�Č ������Č ��Č�:������Č �������=Č �������Č ��������Č ��,9�������Č �� Č ,n� Č ��������������BČ 
'Č ����Č ��Č �����Č <qAČ ����
���Č ����Č 	���	Č ��Č 	���
�Č �������Č ���Č c  d d Č  ������Č ����Č �����	Č 
���,]��Č <����AČ��Č a ?  4 d Č����0Č X���Č�
���Č <�������	Č��ČJ q�DČ����AČ��	Č�
���Č 	���Č<�������	Č��Č 
e + DC ? ? JČ ����AČ ����������Č ���Č ����Č ������	Č ��Č ����Č ��Č �
�Č �����Č �������0Č [����	Č 
����������Č ���Č ����Č ������	Č ��Č ������Č �
�Č ��������Č E�Č �������Č ���	�����*Č ��	Č �
���Č 
�������������Č��Č�
�Č���Č ��	Č �������Č �����	�����Č b��Č�������� Č ¡���Č �������	Č��Č�
�Č,n�	Č���Č 

&� ����_�%>9>J7>R_�� �_ ����� /5@>_�_ 

���
���
��# 



 

 


 





	 

 

	

	
 

	







�1�75�O��:*F�1O�C: AG* EO ��DO7"O�7FO
�O �75� EE*75O)u 

�7L5O7"O155*E&1O �M�C) 717)*��1O�5J EF*)�F*75O 

���	Č ��Č ���)���Č��Č � �Č �������Č�����	�����Č 3�������Č ��	Č ,���Č ��������Č ��Č � �Č ����Č�����	�����Č 
������BČ 

��	���B !%:1B��B �%:(2.5(B#%;(8B#(22B <8=(@B 

'�Č��	������	���Č��Č������Č�����	�����Č�����Č��Č �
�Č����Č���Č�������	Č���Č 

�� °�������ČLGNČ�����Č���Č����� 	�Č���
��Č ? + DČ (�Č��Č�
�Č����rČ 
�� !�(���Č��Č ���������Č��Č��������	Č�����Č��(���Č���
��Č ? + ČDČ (�Č��Č�
�Č����rČ��	Č 
�� R ��	������Č�Č 	�������	���Č�����Č��Č������Č���
��Č D 77Č�Č��Č�
�Č���� Č 

'�Č����Č��Č�
�Č 	�������	���Č������UČ R���ČN����������Č���gČ��(�	Č����	����Č�����Č�
���Č�������Č 
�����Č��Č�����jČ ��	Č��������	Č ��������Y�Č 	�����BČ ;����������Č ������	Č�����	�	Č�
�Č����Č 
��	Č �		����Č��Č�
�Č �����UČ �
�Č��Č������������Č ��	Č��Č����������UČ �����������Č��Č�ČÖ������×Č�����Č 
����Č ��Č�
�Č����Č ��Č�
�Č������ Č '��Č�		�������Č��,9�������Č ��������Č��Č�
�Č������Č���Č���Č 
��������	 Č 8
���Č ��������UČ �Č������Č���Č��(��Č��	Č�����	ČE�Č�������Č����������jČ ���Č��������	Č 
�����	�����Č��Č�
�Č 
���������}Č �������� Č 

������U !%:1B��U �::(::4(5;B6+B�6;(5;/%2B �47%&;:B 

! �Č 
�	���������Č ����������Č �������	Č �
�Č ��������Č ���	Č ,9�Č 	���������Č ����������Č 	�����Č �
�Č 
����������Č ��Č �������� Č ;������Č ��Č ������Č ����	�����Č ���Č ��	Č ������Č ,H������Č ����Č ���Č 
�������	BČ 

!��������Č �������Č ��Č �
�Č �����	�����Č ������Č ���Č �����Č 	�����Č �
�Č ������������Č �
���Č ��Č �Č 
�����Č ��Č �
�Č ��������Č ���	Č ��Č ������Č 	�����Č ������������BČ 6���C����Č �������Č ���Č �����Č 	��Č ��Č 
�����������Č��Č�
�Č 
�	�����Č����������Č��Č�
�Č����Č��Č���������Č �
�����Č ��Č�
�Č�����Č������ Č 

'Č�����Č��	���Č�������Č���Č���	����	Č��Č ��	��Č��Č3�����§Č ��	Č�
��������K�Č�
�Č �������������Č��Č 
���
Č ���������Č ��Č �
�Č 
�	��Č����Č ������Č ����	Č ��Č �:������Č ���	������Č��Č��
����Č�Č �������Č ,9�Č 
�������������Č��	Č �	������Č ����������Č��T�������Č ��Č�
�Č ;����{Č R���(�Č &��������
�	 Č 'Č ����� 
	���������Č �����Č ������Č ���Č �������	Č ���
Č �
�Č �������Č �����Č ������Č ��Č ������Č �������Č ��Č 
�
�Č ���^��Č �����Č ������Č��	Č �
�Č�����	�����Č������Č ��Č ���
Č �Č ����������P�Č ����Č ��	Č ���Č ��Č�Č 
������
�	kČ�����	C������
�	Č���� Č 

!
�Č ���������Č �������Č ��Č �
�Č �������Č�����	�����Č b��Č ������Č �
��Č ���Č ������Č 	�����jČ ��	Č ����Č 
������������Č ����Č �������	Č ����	���Č �
�Č ��������
��Č �������Č�
�Č 
�	����������Č ������Č ��	Č 
������Čm������Č��Č �
�Č���	�Č����Č�
��Č���Č��Č�,p���� Č 

6���Č ����Č �������Č ����Č �����	���	Č����	���Č �
�Č ��������Č �������Č ��Č 	���������Č��Č �������Č 
��	Č ���Č �����	�����Č �������Č ��	Č �
���Č �g����Č ��Č �:������Č ��Č �����Č ��	Č �
�Č ������Č 
����������� Č 

������U !%:1B��U �(&644(5'%;/65:B%5'B4%5%,(4(5;B4(%:<8(:B 

!
�Č ���(�Č ���������	Č ���
Č �
�Č ��������Č �������Č E�Č �
�Č �������	Č 	���������Č ����Č �������	Č��Č 
	��������Č��Č �
���Č ���Č ��Č ���������Č ����Č ��Č ���(Č ��Č �
�Č����� 	�����Č ��	Č ���,]��Č �����Č 3����� Č 
O�������	������Č ��	Č ����������Č ��������Č ��Č ��Č ����2	���	Č ���
Č 	�����Č ������������Č ��	Č ����C 

&�����_�%>9>J7>S_� � �_ ����� /6@>_�_ 

���	������# 

�3�75�O��:*F�3O�C: =G* EO ��DO7"O�7FO
	O �75� EE*75O)u 

�7L5O7"O355*E'3O �M�C) 737)*��3O�5J EF*)�F*75O 

	����������Č ���Č ��������	 Č !������Č ��Č ���	Č ��Č ��Č ���Č ��	Č ����������Č ���������	Č ��Č ��������Č 
�
�Č������Č�
�Č 
�	�����������Č������Č ��Č�
�Č ��������� Č 

���> �53438'&> �';'/341'29> 

;�Č��Č ���Č ��	������	���Č �
��Č �
�Č �������	Č 	���������Č ��������Č ��Č �����:������Č 4 d 4 Č  ����	������Č 
�����UČ ���Č &����Č 8����Č L���������Č <&8LAČ ���	Č���(�Č ��	Č ����Č �����Č ���(�Č ��Č��Č �������	Č 
��Č ��������Č �����UČ ��������Č ��	Č �����Č ������ Č 'Č ���������Č���Č��Č �
�Č �������	Č ���������UČ 
�������	Č ��Č ����(�Č 1�����Č f�	Č <�1fAČ ��Č ����Č ��Č �
�Č ¡��¦Č 1��Č ��Č &�� �������Č ��Č �����	�	Č ��Č 
&EAPL<U ��i s����Č N���������Č f�����	Č <sNfAČ 
��Č �������	Č ����������Č 	������Č E�Č ��� 	���Č ��	Č 
���������Č ��Č����Č��Č �
�Č X��������Č &��������Č O�����+Č G�Č�
�Č���Č &8LČ���	�UČ ���Č ��Č ��Č �����	Č 
��Č �
�Č ����
Č �������Č ������Č ��Č �
�Č ��������UČ ��	Č �
�Č �����	Č ��Č ��Č �������	Č ��Č �
�Č ����
Č �������Č 
�	��Č ��Č�
�Č �������� Č !
�Č ���Č ���	�Č ����Č �������Č����gČ ���Č �
�Č ����
���Č ��	Č����
���Č��������Č 
��Č�
�Č����Č����������� Č !
�Č 	���������Č��Č��Č��Č��������	Č��Č��Č��������Č������(Č��Č��� �UČ���
Č 
�������	Č ������Č ������Č ��Č ���Č ������Č ����Č 47«¾¿Č &�	����	*Č ��	Č ���Č ��Č V�����Č ¡ � Č ��Č �
�Č ���Č 
	��������� Č '		������Č �����Č���Č�����	�	Č��Č�
�ČX&O Č 

���- +�&'�"�-��'�-�#"��'�#"&-

��
�>  343)5#4*=>#2&> �5#,2#)'> 

!
�Č ���T���Č����Č ��Č������	Č��Č�
�Č����Č��Č f�(�Č &�����*Č ��	Č ̂ ���Č ���
��Č �
�Č f�(�Č &�����Č O�����Č 
R�����������Č '��
������ �Č <f&OR'AČT����	������BČ !
�Č �������Č ��������
�Č ��	�����Č �����Č ��	Č 
�����Č 	������	�Č��Č ��Č��������Č 	��������UČ�����	�Č f�(�Č &����� Č 'Č��������Č��������
��Č���Č ��Č 
��������	Č��Č&EAPL<U�i 

! �Č����Č ��������
�Č������Č��Č ��������Č ²Î��Č�����:������Č 4qJČ������Č�����Č���Č���Č<���ÑAČ��Č 
4h4Č ��� Č !
�Č 
��
���Č ���������Č ���ČE��	Č����Č�
�Č ������Č �������Č ��Č �
�Č ����UČ ���
Č���������Č 
	���������Č �����	�Č �
�Č����
���Č ��	Č ����
���Č ���������� Č 'Č��������
��Č������Č ,9�Č �
�Č ����Č ���Č 
�������	Č��Č&����
�Čy��Č[������	Č��	ČF�����Č f�	 Č ��	Č ��Č��������	Č��Č &EAPL<U��i 

!
�Č 	����������Č ��Č �����	Č ���
��Č �
�Č f�(�Č &�����Č 8�����
�	*Č ����Č �����P���Č �
�Č ;����ð�Č 
R���(�Č 8�����
 �	 Č f�����	� �ČR���(Č��Č�����	Č��Č�
�Č ����
���Č�	��Č ��Č�
�Č��������Č��	Č����Č��Č��Č 
��������Č	�������� Č X��Č�
�Č �������Č��Č�
�Č 8����ČV������Č�����������*Č��Č ���Č������	Č�
��Č���^��Č 
�����Č ,9�����Č �
�Č ����Č ��������
�rČ �
�Č ����
���Č �������Č ��Č � �Č ����Č 	�����Č ��Č f����� 	}�Č R���(UČ 
�
��Č �
�Č ����
���Č �������Č 	�����Č �����	�Č �
�Č ���Č ��������
���Č ��Č ��Č ;����PČ V���
Č O	 Č ;�Č 
�		�����UČ �
���Č ��Č �Č ����
Č�����Č�����	Č��Č �
�Č ����
Č �	��Č ��Č �
�Č f�����Č ��������*Č �
��
Č �����Č 
����Č�
�Č���Č�����Č�����Č������ Č 

(�����_�$>9>J8>S_�� �_ ����� /6@>_�_ 

��������# 



 











 

�1�75�O��:0�1O�C: AG* EO ��AGO7"O�7FO
	O �75� EE*75O)u 

�7L5O7"O155*E(O �M�C) 717)*��1O�5J EF*)�F*75O 

����> �*=8+3)5#4*=> 

!
�Č ���T���Č ����Č ��Č �����	Č ���
Č �
�Č 1����������
Č M�����Č X��	�Č �
��������
��Č ������+Č !
�Č 
��������Č ����Č ���Č E������Č b��	�	Č ��Č 6�(�Č '���3���Č ��	Č ��Č ���
jČ ���Č ������	Č ���
Č ���	*Č ���Č 
��	Č ���Č <@ �����Č ��	Č 1�����*Č a edcA+Č &��	Č ��	Č ���Č ��	������Č 	���������Č ��Č ����	���Č �����ÙČ 
�������Č �
�Č ��������Č ��Č �(��Č �ú��Č ��	Č ��������Č 
��Č ����Č 	������� Č !
�Č 1����������
Č M�����Č 
X��	Č �
��������
��Č ������Č ��������Č ��Č �����Č ��Č �����Č ���
Č ��������Č 	�������*Č �
��
Č �:���	Č 
S��Čo�������Č@�����Č��Č�
�Č����Č��Č &�����Č@�����Č��Č �
�Č ���� Č M������K�	Č��Č�����Č ���Č����Č 
��Č��:����Č��	Č ����������*Č ��	Č���
����Č �
�������������Č����Č S��Č���	Č��Č ���� Č &DAPL<U�i�
���Č 
�
�Č������Č�
��������
�ČE�Č�
�Č������ Č 

���> �:6+%+#0>�3+08> 

!
�Č ���^��Č 	�������Č ���Č ��������Č ��Č �����Č ������Č ��	Č 
���Č ����Č 	�������	Č ��	Č ��	�Y�	Č ��Č 
�����*Č b����Č ��	Č ���������Č ���������Č ����Č �
�Č ����Č ? JD jIIIČ ����� Č !
�Č ���P����Č ����Č ��Č ����Č 
�������Č ��������Č ��Č ���	Č ��	Č ���Č ��	Č ���Č �
��������Ï�	Č ��Č F���CV����Č 1�	K���Č ��Č ���Č �
�Č 
G������Č&��Č&�����*Č a e D D +Č 

&��,]��Č �����Č ���Č v��
��Č 	���	�	Č ��Č ��Č �Č Ó������}Č ��	Č Ô�����Č 	����	���Č ��Č ������Č ��������Č ��	Č 
���^��Č ��:���� Č !
���Č���Č������Č�����Č�
�Č���Ç���Č����jČ�
�rČ F�����*Č V��	
��	Č ��	Č &������Č������ Č 
&DAPL<U�i����������Č�
�Č���Y���Č����Č 	�������Č��Č�
�Č �������Č���� Č 

!
�ČF�����Č��	ČV��	
��	Č������Č���Č���)����Č���������	Č���
Č���Č����
��jČ���
Č�����Č,9���	Č 
S��Č �
�Č ����Č ������Č �������+Č ! �Č 	�������Č E�Č �
�Č V��	
��	Č ������Č ��Č ���	jČ ��	Č �
�Č ���Č ��Č 
������ Č o������jČ �
�Č ��� Č ������Č ���Č �����������Č ��Č �������Č ��Č �����Č �����jČ ��	Č ��Č ��Č 

Č �����Č �������Č �����Č �
���Č ����� Č 8
���Č �
��Č ��Č ���Č �������*Č ����������Č 
Č��	����(��Č��Č��	���Č���Č��� Č 

Č �������Č 
���Č �Č ���Č ���Y��Č �
��Č ��Č �
��Č ��	Č �¦��Č �������� Č !
�Č ���P��Č 
����Č�����*Č ��Č��Č �"�ČD��Č�
��(*Č��	������Č��Č�Č�
��Č����Č�����Č��	Č��Č��Č dČ ��Č��Č 
���+Č! �Č����Č���Č���Č��Č �������Č m������C �
�Č�������Č�����Č�
��	Č��������Č��Č 

&��Č &�����jČ ? eD DA Č 'Č �����Č �������Č ��Č���
Č �������Č ��Č���Č ��Č ��������	Č ��Č 

19;PBi�� /UKQi/c;aYB^i 

=�c�� 
O^|a�� 

��������	�	Č �
��
���������Č�
���	Č��

!
�Č &������Č ������
��������Č��Č�Č 	��(Č�
�����Č��Č�������Č��
,9�����	Č <G������Č
489F<U�	i 

H}ac�^�cx�� Oxmik�x�� 
=�s� =�c�o|� 6�}�|� ?{~c�c`�� O^|a��x}^{��mxx� 

F}^{� ��}|�� ^`ma�
L}a�}w o`�  

O{}}�k�� 
=�c�� Oxmik�z�� {}ac�^�cx�� !^|a��6�� 6}|akc^a� 6�}�|� =}}a� ^`oa�� O^|a�� x}^{� �ow w � �w}~m|i��}^{� 
L}a�}x m`� |c���^x�

Oxmik�x����}|�� 

=�c��  
O^|a��

O��x� O^�ic|�� 6�}�|� =}}a� Qoww�
E}^{� 

L}a�}xm`� 

&�����_�$>9>J7>S_�� �_ /6@>_�_ ����� 
���
������# 

JU ,JU

  

	


 	




	 	
	 	

�1�75�O��:*F�1O�=8: =G* EO ��=GO7"O�7FO 
�O �75� EE*75O)u 

�L5O7"O155*E"*1O �M�=8) 717)*��1O �5J EF*)�F*75O 

����> �')+32#0>�'303)=>#2&>�=&53)'303)=> 

!
�Č #������Č ��	������	���Č ��Č �
�Č �������#Č ��	Č 
�	���������#Č �������)���Č ���Č Q���	Č ��Č 
�#�����Y#Č ���(Č #��	�#��	Č E�Č �
�Č &���
Č &��#��ČL���#����Č F����	�����Č &��	�*Č <&&LF&AČ ��	Č 
�
�Č 8���
��	Č 1����#����Č '���Č &��	�Č #��	�#��	Č ,9�Č �
�Č !���Č ��Č ;����Y�*Č 477c+Č !
�Č ��������Č 
�������Č ��	Č �	���������Č 	��#����	Č ��Č �
��Č ������Č Q���	�Č ��Č ��,9�������Č �Q�����	Č ���Č �
�Č 
�Q���Č����	Č���	���+Č 

!
�Č ��QT�#�Č ����Č ��Č��	������Č Q�Č ���Y#���Č����Č 	�������*Č �
�Č[�����(��Č !���*Č �
�#
Č ��Č�������Č ��Č ��Č 
����Č �����	Č���,]#�Č��Č ����Č��������Č��Č �
�Č ��������+Č &EAPL<U �i �
���Č3���������Č�������Č ,9�Č 
�
�Č ������+Č !
��Č ����Č ��Č ����#����Č �Č �������*Č ��3������Č ����C#������	���	*Č �����Č ��	Č 	����Č �����Č 
���	Č ��ă�#���+Č 'Č ������Č ��Č �����Č Q������Č K����Č ��Č �3��,H�Č �����Č 
���Č Q���Č �	����,W�	Č ��Č �
�Č 
&&LF&+Č !
�Č �
�����Č ���Y#���Č �3��,H�Č 'ÈČ ��Č ,9��	Č ��Č ����������Č �������Č |��Č 4D7Č��Č 4J7Č ����Č 
�
�Č ���	�Č ����Č ��	Č #��������	�Č ���
Č �
�Č ����������	Č '����3���Č '3����Č @�����:+Č !
��Č ����Č ��Č 
�¦��Č ���	Č ��Č �����	�Č ������#Č �����Č ������+Č !
���Č ��
��Č �����Č Q������Č K����*Č ����������	Č ��Č 
�3��,H��Č '4*Č 'J*Č ��	Č 'cČ ��	�����Č �
�Č ����+Č N�#
Č ��Č ��������	Č ���
Č Y���Č ������	Č ����Č ���������Č 
�
�#
ČQ�
���Č��Č#��Y����Č�����+Č 

'Č #��#������Č ��������������Č ��Č�
�Č ��#��Č � ������������
�Č ��Č ��������	Č ��Č &EAPL<U ��> ��Č ��������Č 
�
��Č�
�Č�3��,H�Č'4Č���#
��Č���Č����Č�Č�
��Č�����Č��Č��Č���Č�������Č����Č�
�Č��QT�#�Č����+Č 

!
�ČQ�	��#(Č��	�������Č�
�Č���	�Č����Č������Č ���Č ? J7Č» ? D7Č����Č��	Č��Č#������	Č���������Č��Č 
�
�Č & � 	��Č f�(�Č X��������Č ��	Č �
�Č &��#��Č F����+Č !
�Č &
�	��Č f�(�Č X��������Č #�������Č ��Č 
Q����Č ��(���*Č ��	k�����Č �
���Č��	Č��Č ����
��Č ? J Č�Č �
�#(Č��Č ���Č ��:����>Č !
�Č &��#��ČF����Č��Č 
���������Č #������	Č ��Č ���������Č ���
Č ������������Č ������Č ��Č �
���+Č !
�Č �����Č �
�#(����Č ��Č �
�Č 
�����Č��Č����#����Č ? D7Č» a d7Č�>Č &EAPL<U�U�����������Č�
�ČQ�	��#(Č�������Č��Č�
�Č��������Č����+Č 

!
�Č &&LF&Č ����������	Č ��������Č �����	�����Č������Č�Q�����	Č ��Č �
�����Č�����*Č <Čç ? D�AČ� &EAPL<U 
�	�> �� Č �����Č �����Č <ÀJ7�AČ �&EAPL<U � ��>  ��Č �
�Č ����Č �������	���Č �
�Č ��QT�#�Č ����+Č !
�Č �������Č 
��b�#�Č �
�Č �������Č ��	������	���Č ��Č �
�Č ����*Č �� Č �
��Č �
��Č ����� �����Č b���Č ��Č �Č ����
� 
��������Č 	���#����Č�����	�Čf�(�Č &��#��+Č 

��
���B �86<5'>%;(8B�(&-%9,(B�8(%B 

!
�Č &&LF&Č�	����Y��Č�
�Č ��QT�#�Č����Č��Č��Č����Č ��Č�����	�����Č��#
����BČ &EAPL<U��i�����������Č 
�
�Č 	�,W��	Č�����+Č !
�Č!���Č��É����Y�Č��������Č�
���Č������Č��Č�����#�Č��	Č��������Č�
���Č������Č 

��IFPE0R,L2IU I2.;,I92U ,E0U0<J.;,I92U ,I2,JU ,I2U .I<L<.,AU LFU L;2U D,<EL2E,E.2U F6U 
,HP? R2AAU ,JU .FELI<-PL<E9U LFU JLI2,DU -,J2CFRU ,E0U L;2U D,<EL2E,E.2U F6U 4
R2LA,E0JU ,E0U ,JJF.<,L20U GA,ELU ,E0U ,E<D,AU .FDDPE<N2J�U�" <!���Č ��Č £����Y�Č 
GÄW#���Č1���*Č 47 a 7AČ 

'����Č ��Č�����Y#���Č�����	�����Č��#
����Č#��Č 
���Č�����#������Č,9�Č 	����������Č��	Č��Č��#
*Č ��Č 
����Č Q�Č ��#������Č ��Č ������Č �
�Č �#�����#��Č ��	Č 
�	������#��Č ���������Č ��Č �
�Č ������
�	Č ��Č 
���������	+Č 

/6@>_'u&� ����_�%>9>J7>S_� � �_ ����� 
����������# 

72I

http:D,<EL2E,E.2U


 




 













�1�75�O��:*F�1O�A8: AG* EO ��DO7"O�7FO
�O �75� EE*75O)u 

�7L5O7"O155*E(O �M�C) 717)*��1O�5J EF*)�F*75O 

O�����Č |��Č�
�Č,W�	Č�������������Č���Č���	Č��Č������Č 	�,W��Č�
�Č 
�	�������Č E��Č��	Č v������Č ��Č 
�
�Č ����ZČ ��	Č �
�Č �������������Č ��Č �
�Č �3����Č ��Č �������Č |��Č ���������0Č !
�Č ���	�Č ����Č ��Č 

4
�����	���	Č ��Č ����Č ��Č D20<PDU ,HP? 2IU QPAE2I,-<A<OU �
��
Č ��������Č �
�Č ������Č �������	��Č 
��������Č ���Č����Č�������Č��Č�����	Č������������Č|��Č��������Č�
�Č�����	�����Č������0Č 

����> �3%#0>�'303)=>#2&>�=&53)'303)=> 

������B �8(=/6<:B�(6;(&-5.&%3B �5=(:;/,%;/65B 

l������Č ;���������Č 6�	0Č <!;6AČ ���Č �������	Č ��Č �����Č ���Č �Č ������
����Č �������������Č ��Č �
�Č 
���Ç���Č ����Č ��Č L��ZČ 477c  Č !
�Č �������Č ��Č �
�Č �������������Č ���Č ��Č 	��������Č �
�Č ������Č ��	Č 
�����	�����Č���	������Č�,p������Č�
�Č 	�����Č��	Č������������Č ��Č�Č����	�����Č ����������0Č 

N��
�Č <dAČ ����
���Č ����Č �	�����	Č ������Č �
�Č ����ZČ ���
Č 	���
�Č �������Č |��Č h 0 4 Č  C  h  h Č  ����0Č 
8����Č���Č����������	Č��Č�
���Č��Č�
�Č����
���Č 	���	ZČ��	Č��Č����Č�����Č��Č�
�����Č 	���
�Č< ? 4 Č 
����Č� � ČVo4A0Č !
�Č���Y����Č�������Č�	����P�	Č�����	��Č���/Č ���	�Č����Č ��	Č������+Č 'Č����Č� � Č�
�Č 
�������������Č ��Č��������	Č ��Č�XX@S>Ifi� i 

������B �@'86,(636,/&%2B�86,8%4B%5'B�65/;68.5,B#(33B �5:;%22%;/65B 

&����Č ØqAČ ����������Č ���Č ����Č ������	Č ��Č ����Č ��Č �
�Č 
�	������������Č �������ZČ ��Č ��	��Č ��Č 
������Č ����Č ��E�������Č �����Č �
�Č 
�	�����������Č ���	������Č ��Č �
�Č ����0Č !
�Č ��������Č ��Č �
�Č 
����������Č ���Č ���Č �
���Č ��Č !IFbZ@i����i ! �Č����������Č�����Č����Č ����������	Č �����Č 4Č ���
Č 
	�������Č 1y@Č ��	Č ����Č �������	Č ��Č �������Č 	���
�Č ���
Č �Č ? 7 Č ���Č ������0Č 8�Č 	�����Č ���Č 
�������K�	Č��Č 08:O@i��iV���
��Č���Č���Č�����	�	Č��Č�XX@S>Ifi8�� 

MTWq]�!��$)22B<]�Thq�� 

!%�"�#: �����: ������: ����:�����: #*.5�3&0(: 

!%����: �����: ������: ����������: #&0(9�3*.4: 

!%���#: ����: ������: ����: � ����: #&0(9: 3+-4: 

!%���#: ����: ������: ���������: #&0(9: 3*.5: 

!%���#: ����: ������: ���������: #&0(9: 3*.5: 

!%����: �����: ������: ����	�����: #*.49: 3&0(: 

!%����: ����: ������: ��� ����: #&0(9: 3*-5: 

!
�Č��	�������Č�������Č��Č�
������������Č��Č�����b����Č 	�������Č��	Č��Č�����
��Č �����������0Č 
!
�Č ����������Č����Č ����Č �������	Č ��Č �
�Č�������Č ��������Č������Č �
�Č ���������Č ����Č ��Č �	������Č 
�
�Č(��Č 
�	��Č���������� �Č�����Č��	������Č�
�Č����Č��	Č��Č �������
Č �
�Č�����Č��Č����������Č��Č�
�Č 

(� ����_�%>9>J7>S_�� �_ /6@>_�_ ����� 
���
�������# 


 


	
	




�1�75�O��:*F�1O�<7: =F* EO ��DO7"O�7FO 
�O �75� EE*75O)u 

�7L5O7"O155*E"*1O �M�<7) 717)*��1O�5J EF*)�F*75O 

�����Č��Q��Č ��	Č ��Č ������Č�Č�������Č���Q��Č ��Č �����Č��Č �
�Č�����Č�3��-H�>Č F���������Č �����Č��������Č 
����������	ČS��Č�
�ČQ���
���Č����Č���Č�����	�	Č��Č !IFbZAi ��"�U 

������U #%;(9B�(=(2:B 

!��Č ����	�Č ��Č �����Č ������Č ����Č ���	����	>Č !
�Č �������Č -���Č �
�Č ����������Č ���Č ��������	Č ��Č 
4892Ai��U 

19;QBi"��*UTJ_U[JTGi7BQQi79_B[i)BdBP^i 

:F�=YBm �#!��"m ��&!"m �� ��m �#��%"m ��"#�m �#��"&m 

:F����m �#!��&m ��&%m ��%!"m �#�
!"m ��&#"m �#�� m 

:F���Bm �$��%!m ���!m � � � 

:F	� Bm �$��# m ��&%�m  ���!m �#$�!�m  �!#�m �#$��$m 

:F��!Bm �$��"�m �
���m ���"�m �$��!"m ��#$$m �#&�%�m 

:F��!�m �$��"!m �
&!�m �� %!m �$���#m ��&�%m �#&�# m 

:F��"�m �$��"�m �
%%%m ��%%%m �#%�# m ���&&m �#%�!�m 

ëQ�����	Č �����Č ������Č �����	Č S��Č ? > JČ �Q��*Č ��Č _8C�� &*Č ��Č J> DČ �Q��=Č ��Č _8Û7J&>Č ;�Č ���Č Q�Č 
����Č�
��Č�
�Č �����Č������Č �����	�	Č ��Čx���Č ? dĄ¶Č����Č���Č��Č �����Č ����������Č� ��Č� ���Č�����	�	Č 
��Č _��Č4hą¶>Č !��������=Č �
�����Č�����Č������Č���Č -��������Č��Č��ČJČ�Č 	��Č��Č��������Č����������>Č ;�Č 
��Č����������	Č�
��Č�����Č ������Č �Q�����	Č ��Č �
�Č�
�����Č����������Č �����Č ����Č �������Č 	�����Č �
�Č 
������Č ����
�>Č _8C74&Č 
��Č Q���Č ��Č 	�����Č Q��
Č ������>Č !
��Č ���Č Q�Č 	��Č ��Č�Č 	���Č��Č �����Č 
�����Č 	��Č ��Č ��������Č b����������>Č ;�Č��Č �����)��	�	Č �
��Č �
�Č ����������Č �������ČQ�Č ��������	Č 
��ČQ�����Č ������Č�
�Č�
����Č��Č �
�Č�����Č��Q��Č���������>Č 

£�Č �		�����Č ��Č �
�Č ����������Č ������=Č ����������Č ����Č 	������	Č ��Č _8`�È M*Č _8C�� &Č ��	Č 
_8`7c&>Č !
�Č�������Č����Č�����QR� Č��Č��(�Č���	����Č�����Č ?Č 
���>Č 8����Č�����Č �	������
�Č 
S��Č�
���Č 	����������Č���Č ��������	Č��Č !IFbZAi ���U 8����Č������Č �Q�����	Č �����	Č��Č����ČQ�Č >4�Č 
E�Č�
�Č�����	Č �Q�����	>Č 

�	�	�	U �6&%2B�@'96,(626,@B 

!
�Č ����Č�3��-H�Č����Č�	����-n�	Č ��Č�Č 	���
Č �
��
 Č ���Č �-p���Č �
�Č�������	Č���������Č��S����������Č 
-9�Č �
�Č 	����������Č��Č�
�Č '����3���Č '3��m�Č @�����:>Č !
�Č 1������	ČF����	�����Č_���������Č 
[�����(Č -9�Č �
�Č s����Č [����������Č O����Č M�������Č V����Č ������Č <!
�Č [����������Č M�������Č 
V����Č ��Č������	Č��Č�
�Č ����Č ��Č�
�Č &�����Č M�������ČV����AČ ��������Č �
��Č �
��Č �����Č ��������Č P��Č 
��Č ��	���Č ������	Č ���	Č 	�������*Č ������Č��Č ��Č ���������Č��Č4J7Č ����*Č ��	Č ������Č -���Č dČ ��Č 4DČ �Č 
��Č �
��(����>Č 

!
�Č �:����Č ��Č �
�Č ������
�����Č �������������Č ���Č ���������Č ������	Č ��Č �
�Č � �����Č ����Q��	��Č 
���������Č ��	Č 	�	Č ���Č �������
Č 	���
�Č ��Č �
��
Č �
�Č '����3���Č '3��m�Č @�����:Č ����	Č Q�Č 
������	>Č 

(_� ����_�%>9>J7>S_� � �_ /6@>_ �_ ����� 
����������# 

mailto:�@'86,(636,/&%2B�86,8%4B%5'B�65/;68.5,B#(33B�5:;%22%;/65B


 










 

 




 

 

�1�75�O��:*F�1O�C: AG* EO ��AGO7"O�7FO
	O �75� EE*75O2u 

�7L5O 7"O155*E%.O �M�C) 717)*��1O�5J EF*)�F*75O 

�	�
��U �86<5'>%;(8B �36>B�/8(&;/65B 

\
�Č ���T���Č ����Č ��Č �����	Č ���
��Č �
�Č 1����������
Č M�����Č X��	�*Č �
��
Č �����Č �����Č ��Č �
�Č 
����0Č 6�(�Č &�����Č��Č �������	Č��Č�
�Č����Č��Č�
�Č ����*Č �
��
Č��Č�
�Č��������
��Č��0Č ;�Č������Č �
�Č 
�����	�����Č b��Č ������Č ��������
�*Č ��Č ���
*Č �
�Č �������Č �����	�����Č b���Č ��Č ��Č �������Č 
	��������0Č G�Č �Č ���Č ����*Č �����	�����Č �������Č ��Č E��Č �Č ����
C�������Č ��������0Č &CAPL<U��i 
���������Č�
�Č����������	Č 	�t������Č��Č�����	�����Č���+Č 

\ �Č�����Č �����Č �������	Č ��Č 	�����Č ���Č 
���Č ����Č���������Č ��Č ��)����	Č ��Č �
�Č ���������Č 
�������	Č ��Č �
���Č ���+Č \
��Č ��	������Č �Č 	������	Č b��Č���	����/Č �������Č �
��Č �
�Č ����Č ��Č �Č 
�����	�����Č���
����ČK���0Č 

������U �@'8%<2/&B�65'<&;/=.;@B 

\
�Č 
�	�����Č ���	��������Č �����Č ����Č ��������	Č ��Č ��:Č <hAČ ����������Č ���Č ��Č ������Č ��Č 
��	������	���Č��Č�
�Č��Ü����Č 
�	�����Č����������Č������Č�
�Č���� 0Č O�����C
��	Č 
�	�����Č�����Č����Č 
���	����	Č��Č �
�Č����������Č����Č ,���Č _��Č 4h*Č 47 ? 7 Č��Č x���Č qUČ 4 7 ? 7+Č O�����Č 
��	Č �����Č ����Č 
���Č���	����	Č��Č _8Ý74&Č 	��Č��Č��Č�����Č����0Č 

'Č (����Č �����Č ��Č �����Č���Č ��)���	Č ø��Č �
�Č ��Č ��	Č �����Č����Č����Č�������	Č�����Č �Č 
�����������Č ��Č �����Č ���	����Č ��	Č ��������	Č 	��������Č �������)����Č ����Č �Č �������Č ��Č 
e7�Č ��������Č 
�	Č ����Č ��
����	0Č o�	�����Č���	��������Č ����������Č ����Č ���,9���	Č �����Č �
�Č 
o������Č ���
�	0Č \
�Č ����������Č ���Č�
���Č��Č !KK<I;CSU#�U 

Á���)���	Č 
�	�����Č ���	����������Č���Č ��������	Č��Č 489F<U��i _���Č��Č�
�Č����������Č���Č ����Č 
�������	Č ��Č ��	���Č ��Č ,W��*Č ����Č ���	Č )�������0Č G�����*Č �
�Č 
�	�����Č ���	 ����������Č ��������	Č 
���Č����������Č���
Č�
�Č�����Č ��Č��������Č�������	Č ��`����0Č 

19;QBi$� $h?[9cQJ=i�VT?c=`JdJ`JB^i 

HU��! O � &�2.�-�*2� ! � -1:��0� Omx���}��^|a� 

HU��! � � 0�.$�#��.0� $��$:��0� Otw���}��^|a� 

HU��&O� $�0*�*�$0� ! � ! 1:��.�  ;o|c��^|a� 

HU��*O� &��-�*�-0�  .�*2:��1� Omy���}��ow����^|a� 

HU��*�� 0�.$� ! ��.0� &�$*:��.� ;o|c��^|a� 

HU��-�� .� ! �2�#*� *�02 
� 
:��1� Oow���}��mx����^|a� 

\
�Č � ���Č �������	��Č ��������Č ���Č 
�����������Č ��	Č �����Č ,���Č ���Č ��Č ���	Č ��������Č 
<����
��Č ���Č ���Č �������Č ��Č '����	�:Č 'A0Č \
��Č �������Č ��Č ,]���Č ��������Č ��	Č ��Č �������Č 
����Č 	�����Č��Č���
����Č��Č�
�Č ���Č �3��,H�Č �����0Č \
��Č����Č ��Č�������Č �g���Č�����	Č����������Č 
�������Č �����)������Č ��������Č �
�Č ��	������Č �3��m���Č 
������*Č ��Č �
��	Č ��Č ����	Č �
��Č ��Č ��Č 
?ČÂÂ�Č ��Č ��Č ��Č �	����Y�	Č ��	������Č �
�Č ������Č ������	Č �����Č �������Č �����Č �
��
Č ��Č ���Č ��Č 
�����	Č������������+Č 

(_� ����_�%>9>J7>S_�� �_ ����� /6@>_�_ 

���
���
��# 

�1�75�O��:*F�1O�C: AG* EO ��AGO7"O�7FO �
�O �75� EE*75O)u 

�7L5O7"O155*E"*1O �M�A8) 717)*��1O�5J EF*)�F*75O 

������U #%;(8B�<%3/;@B 

F����	��"��Č ���.���Č ����Č ������"�	Č S��Č _ 8C�Ê MČ ��	Č _8C7c&Č ��Č _��Č 4q=Č  47 ?  7 Č  ��	Č 
�����K�	Č ��Č _�::��Č '����"���Č ,9�Č �������Č ����������=Č ��"���=Č ��	Č ����"���Č �������Č ���.���	� Č 
!
�Č �����"�Č ����Č ���.���	Č ������"Č "
�Č G�"����Č O�����"���Č ? D¬k7cČ !����Č 4Č X���Č M�."
Č F������Č 
&�"�Č@��	�"���Č&"��	��	�Č��Č �Č1�"����Č F����	Č 8�"��Č@��	�"���Č��Č������Č"�:"���	Č����� Č 8�"
Č"
�Č 
�:��."���Č ��Č ��"��"��Č ��Č _8C�Ê MZČ ���Č .�����"���Č ��"Č "
�Č �..�������Č �������Č ���"����Č ��	Č ���Č 
"�.����Č ��Č�����	��"��Č ��Č "
�Č ����+Č !
�Č �"��	��	Č E�Č��"��"��Č ��Č 	���(���Č ��"��Č ��Č ?Č ��k6=Č ��	Č "
�Č 
���.��Č "�(��Č _ 8C�� MČ ���Č 	�"������	Č "�Č ��Č 4 0 ¬ Č��k60Č !
�Č ��"��"�Č �����Č ���Č ��Č ����"�	Č "�Č "
�Č 
"�.�Č ��Č���	Č���Č �
��
Č ��Č ������Č �������"���0Č ¯"Č��Č�Č���"������"Č��Č�������Č 	��Č"�Č�"�Č�������"���Č 
��"
Č ��"
�������������Č ��Č ��^�"� Č 'Č�������Č ��Č�����"����Č�����"�Č��	Č������"���Č��������Č ���Č 
.����	�	Č��Č!KK<I;CSU$�U 

���- ���"'�����'�#"-#�-�#'�"'�� - ����$'#%&-

'�Č .��"Č ��Č "
��Č .������*Č .�"��"���Č �����	��"��Č ����."���Č �����	���Č ��"����Č ������"��Č ,H�"����Č 
	�.��	��"Č��Č�����	��"��Č��	Č 	����"��Č ��Č .����""�	Č��"��Č��..��Č����Č�	��"�{�	 Č 'Č ����� Č ,9�Č 
.�"��"���Č����."���Č���Č ���	��"�	Č,9�Č��Č����Č��Č ? + DČ m��������	���Č "
�Č ��"�0Č 

�
�> �53:2&<#9'5> !8'> 

F����	��"��Č ���Č ��Č "
�Č ����Č �������	���Č "
�Č 	�����.���"Č ��Č .��������Č ���	Č ,9�Č 	����"��Č ��	Č 
.����"�Č��..��0Č !
�Č�����Č���Č���.��"�	Č��Č ��"
Č"
�Č�
�����Č�������	��Č �3�����Č ��	Č"
�Č��������Č 
���{��	Č �3��m�Č ���"��� Č &CAPL<U � � i �����"��"��Č "
�Č ����"���Č ��Č _����"��Č ��Č "
�Č N���������"Č 
<_GNAČ 8�"��Č8���ČO����	�Č��	Č�"
��Č�����Č�����	��"��Č����� Č 

������U �(84/;;('B�86<5'>%;(8B ":(8:B 

'Č �����
Č ��Č .����""�	Č �����	��"��Č �����Č ��"
��Č ? DČ (�Č ��Č "
�Č �"�	�Č ����Č ���Č ���	��"�	0Č !
�Č 
_GNČ 1����"Č !�Č !�(�Č 8�"��Č <1!!8AČ 	�"�����Č �	��"�,n�	Č ���Č .����""�	Č �����	��"��Č �����Č !
�Č 
@��.���"���Č��Č"
�Č!����
�.Č ��Č G��C_�	��"�0Č s.��Č v�"
��Č�����"���"���=Č "
�Č����Č �	��"�,n�	Č ��Č 
"
�Č�����
Č���Č,9��	Č "�Č ��Č����"�	Č��Č &
��"�Č���=Č����
��Č ? ? Č(�Č S��Č"
�Č���T��"Č��"�+Č [�Č�"
��Č 
.����""�	Č�����	��"��Č�����Č����ČE��	Č"�Č��Č��"
��Č a 0 DČ (�Č��Č"
�Č�"�	�Č����0Č 

!
�Č !����
�.Č ��Č ¯����P�Č ����"����Č ¬Č .��.���Č �����Č <"
�Č &"���	Č 8���P��	AČ ��Č "
�Č ���"
`���"Č 
3��	���"Č��Č o��
���Č ? ? Č��	Č ? 7äÆČ 6��� Č !
�Č���T��"Č��"�Č��Č��"��	�Č��Č"
�Č 4 D C����Č��."���ČK���Č��Č 
"
���Č����� Č 

�����	U �8/=%;(B#(33:B 

'Č ��"��Č ����Č ������Č ���Č ���	��"�	Č "�Č ����Č �Č ��""��Č ��	���"��	���Č ��Č "
�Č �����Č ��Č "
�Č �����Č 
�3��,H�Č ���"��Č ��	Č "�Č ��"�����
Č ��������Č ���	�"����Č E�Č ������Č ����� Č 'Č �����
Č ��Č "
�Č ���������Č 
_GNČ��"��Č ����Č �����	�Č���Č ���	��"�	ČE�Č�Č��	���Č��Č ? 0 DČ (�Č�����	Č"
�Č��"� Č &����
Č�����"�Č���Č 

&� ����_�%>9>J7>R_�� �_ ����� /6@>_ �_ 

����������# 



	

	

 

 

�1�75�O��:*F�1O�C: =G* EO ��=GO7"O�7FO �
�O �75� EE*75O)u 

�L5O7"O155*E(O �M�<7) 717)*��1O�5J EF*)�F*75O 

�����	�	Č ��Č !KK<I;CSU%�U \%�Č ����#%Č ������Č ��	�#���Č �%��Č �����:������Č 4eDČ �����Č %���Č ����Č 
	���	Č ��Č 	��Č��Č �%�Č���� Č V���	Č��Č LGNČ�����Č��Č ��#��	�Č����#%Č ������ZČ he>J�Č ��Č�%�Č ���Č 
���Č#������	Č���%��Č�%�Č�%����Č�3��,H�Č<7Č����Č��ČJ7Č�����ZČ 47> D � Č��Č�%�Č���Č���Č#������	Č 
��Č �����Č �������Č �����Č ��Č �������	����Č ���%Č <J7Č ����Č ��Č q7Č �����Č ��	Č ? 7> D � Č ��Č �%�Č ���Č ���Č 
#������	Č���%��Č �%�Č 	���Č#��,W��	Č �3��,H�Č������Č<Àq7Č �����ZČ ���%Č �%�Č����Č%�����Č��Č��#��	�	Č 
���%��Č 

'Č 	�������	 ���Č�����Č��Č������Č ���Č #��	�#��	Č E�Č����������Č��#���	Č���%��Č �Č D77Č �Č��	���Č ��Č 
�%�Č ����ZČ 	�����Č �%�Č ����Č ��Č x���Č ���� 47 ? 7 Č��Č #��,Wt�Č �����Č ��Č ��#��	Č ����#%Č ������Č ��	Č ��Č 
������Č �		������Č ��E�������Č �����Č �%�Č �����Č ��� Č 'Č ����#�Č ���Č �����	�	Č ��Č ��,9��Č �%�Č 
��������Č ������Č ��Č �%�Č %�	���������#��Č ������������� Č 1����#�������Č ���Č ��3�����	Č ���Č �%�Č 
����	����Č ��Č �Č ���������Č �����+Č 'Č 3������������Č �����Č �%�Č ��Č ������Č ��	Č �����Č �����Č ���Č 
�����	�	ZČ �����	Č�����Č�����Č ����Č �����ZČ ��	Č �%���Č �##������ZČ �����	�����Č ���Č �����	0Č ;�Č 
�%�Č �����Č�%��Č ��Č �������Č #����#�Č ���Č ��	�Č ���%Č �%�Č ����	���ZČ �Č #���Č ��Č �%�Č ����#�Č ��	Č �Č ���Č 
�		�����	Č������	Č�������Č���Č�����	�	Č��Č�%��Č����	����Č#��	Č�����Č#������Č�%�Č3������������Č 
��	Č �����#�����Č ��Č �%�Č�������Č �������Č X���%��Č 	�����Č �����	���Č �%�Č ��Č ������Č ���Č �����	�	Č ��Č 
!KK<I;CSU&�U 

\%�Č ����������Č �#���	Č��Č �%�Č ����	�����Č 	����������Č ��Č�%�Č����Č��Č �%�Č����Č���Č ����#���Č �����Č 
������Č ��	Č ����Č ���Č ��#�	�	Č ��Č �%�Č 	���C��C	���Č ������� Č 'Č ����Č ��Č �����Č < a 4AČ ����������Č 
����Č �������	Č ��	Č ,W��Č <DAČ ��������Č ������Č �����#�����	 Č \%���Č <JAČ �����Č ����Č ������	Č E�Č 
��#������Č ��	Č ������Č ��������#Č ����������ZČ ��#�	���Č ��������ZČ ��������Č ��	Č �%���%���� Č \�Č 
��������Č �����Č ���������ZČ �%�Č ������Č �����Č ���Č ��������	Č �����Č ����#�� Č 489F<U �U �����	��Č 
	�����Č��Č�%�Č����	�����Č��Č�������Č������� Č 

19<QBi%� �B_9JQ^iUCi.B^J?BT_J9Qi7BQQi/9RYPJTGi 

! &*�	� x||m�fuw�6c^`k�N}^a� J %CJ )L ,�Hm`�}�7}xmd}�{�� J}� 

$  !  1$
�$��l�Omac�}^a� $� J %�J (CL ,�Hm`�}�7}wuf}�{�� J}� 

$&-! �� $��l�Omac�}^a� &� J %�J (CL ,�Hm`�}�7}wmd}�{�� Wc�� 

$&-! �� $��l� Omac�}^a� *� ��c�^{~xc�� J %�J (CL ,�Hm`�}�7}xmd}�{�� Wc�� 

&�����Č ?Č ��	Č 4Č ���%Č���Č G������Č M���ÿ���Č 8����Č&���	��	�Č <GM8&�Č ,9�Č���Č�����	Č���������� Č 
N:#��	��#��Č ��æČ ��U�FA<�U ,H#��Č #���E���ZČ ��#������	Č ��#�����ZČ %���������%�#Č ����Č #�����Č ��	Č 
����Č#��,9���Č ����Č �	����,W�	Č ��Č &����Č J>Č \�Č ����§Č �%�Č ������ZČ �Č ��#��	Č �����Č ���Č �������	Č 
���Č �%�Č ����Č �#�����+Č \%�Č ��#��	Č �����Č �����Č ��#��	�	Č ��Č �##�����#��Č ��Č ��U�FA<U ��Č ,H#�Č 
#��,9����Č %������©Č �%�Č ������	��Č ��Č �%�Č �����	Č ����������Č ����Č ���Č �����Č �%�Č �������	Č w[��Č 
M���#�����zČ ����Č E�ČG������} �Č 	�������Č �����>Č \%�Č%��������Č���Č ����,W�	Č ��Č�%�Č�����Č3������Č 
������� Č \%�Č������Č��Č�%�Č����	�����Č��Č�����Č3������Č�������Č���Č�����	�	Č��Č!KK<I;CSU$U 

& � ����_�$>9>J7>S_� � �_ /6@>_ �  _����� 
���	� �	��# 

	 	

 

	 

	 


	

	

�1�75�O��:*H�1O�C: =G* EO ��DO7"O�7FO�
�O �75� EE*75O)u 

�L5O7"O155*E&2O �M�>7) 717)*��1O�5J EH*)�H*75O 

���> �2;,5321'29#/> �'#9:5'8> 

!
�Č 	���������Č ��Č �#���	Č ���
��Č �
�Č T����	�#����Č ��Č �
�Č 6&O@'*Č ��	Č ��Č ����t��Č ���
��Č �
�Č 
;����YČ@���(�Č&��������
 �	>Č !
�Č������Č�#�������Č-H������Č���Č��������	Č��Č &DAPM<U ���U 

������U  <8+%&*B#%;*8B @:;*4:B 

6�����	} �Č@���(Č ��Č�#���	Č��Č�
�Č����
���Č ����	���Č��Č�
�Č ����Č ��	Č ��Č �Č����Č �����Č#���(+Č V��Č 
&�#����Č @���(Č ��Č �#���	Č ����
Č ��Č �
�Č ����*Č ��	Č ��Č ��Č ���Č #�����Č �����Č ��Č �
�Č ����Č �����:������Č 
? e7Č�Č ����+Č V��
Č �������Č ���Č 
��	������Č ��Č ����#�����Č �����Č ��	Č ���Č ����Č �
 t���
Č �����Č 
�����Č��-9��Č��������Č 6�(�Č&��#��BČ 

!" 

6����� � �Č @���(Č ��Č �������	Č ��Č �Č ��������
�#Č ��Č ��	Č ��Č �����Č -H Č ��Č ���^#�Č �����Č ���C�ÅČ 
;�	�#�����Č �������	Č ��C����Č �������Č �
��Č �
��Č #���(Č ��Č ���Č �����	�����Č ����	���BČ M������	Č 
���	�����Č �������	Č ��C����Č<��ČL8C7 ?Č ��	ČL8`7cAČ��	Č 6�����	 � � Č@���(Č ��Č #����P�	Č ��Č�Č����Č 
�����Č#���(+Č 

�	�	�	U �%;<8%3B �&6:@:;*4B�*%;<8*:B 

l
�Č �������	���Č ���	�Č ����Č ��Č �Č ��:Č ��Č ����	�����Č ��	Č ����Č ����������+Č 'Č 
�	��Č �������Č ��	Č 
#�����#��Č ��������Č ���Č �#���	Č ��Č �
�Č ����
*Č �Č ���Č ����	�����Č 	���������Č ��Č �#���	Č ��Č �
�Č 
����*Č��	Č����Č����������Č���Č�#���	Č��Č�
�Č���� 
Č��	Č����Č��Č�
�Č ���������+Č 

6�����	} �Č@���(Č ����Č ��Č�
�Č ����
Č ��Č�
�Č ����Č ��	Č ��Č �������	�	Č ��Č �Č ����	Č����+Č 'Č ����#
Č ��Č �
�Č 
L�������Č ��Č N����������� � Č[�����Č o�������Č ;�¥�������Č @�����Č ������	Č ��Č w[�����Č '����zČ ��Č 
w1���Č@��)�������zČ ��Č#��#���Č���
��Č�Č a DČ (�Č��	���Č��Č�
�Č���T�#�Č����BČ 

!
�Č!���Č�� Ā����PČGô#��Č1��Č 	���������Č�
�Č������Č����Č��Č wX�����Čs����z*Č�
�#
Č��Č�����	�	Č 
��Č ������Č ��������Č ����	�����Č ����Č ���T�#�Č ��Č -¨��
��Č G�-n#��Č 1��Č ����	����>Č o������*Č �
�Č 
Gõ#��Č 1��Č���Č�	����Y��Č�
�Č����
Č��	Č��Č�
�Č����Č��Č wG�
��Č 8����	�zČ��Č '����	�:Č ? � Č[�����Č 
'����*Č ��	Č �
�Č ����	Č ����Č ��Č w&����Y#���Č 8��	��	�zČ ��Č '����	�:Č 4 � Č [�����Č 't���+Č ;�Č ��Č ���Č 
��	������	���Č �
��Č �
�Č#����Č��Č#�������Č��Č#����������Č���
Č�
�Č !���Č�����	���Č�Č��	����������Č 
��Č �
�Č ���T�#�Č ����Č ��Č ������Č �
�Č �������	Č ����	�����Č 	���������+Č !
�Č ���#���Č ��Č �
�Č wX�����Č 
s����zČ ����������Č ��3����Č �
��Č ���Č 	���������Č ����#�����Č �:�����*Č �����Č ��
��Č � ����*Č 
b��	����Č ��	Č ������������Č����#�Č ��Č �
�Č �������	Č ���������+Č '�Č ��#
*Č ��Č ��Č ������	Č � ��Č 
�
�Č G�Y#��Č 1��Č '��� ����Č ���#���Č ��Č ��#�	�Č �Č 	�����	Č ������Č ��	Č ����������Č ��Č �
�Č 
�	����Y�	Č -H������Č ��Č 	��������Č �
�Č �����Y#��#�Č ��Č � 
���Č -H������Č ��Č �������Č ��Č �
�Č �������	Č 
���������>Č 

���- ��'�%- �� �"��-�"�-'��-�%#("�*�'�%- � #*-����!�-

s�	������	���Č ��	Č 3�����§���Č �����Č ����#�Č #���������Č ��Č ��Č �����#���Č ��������Č �
��Č 
#����	�����Č ������
�	Č ����������Č ���������� + Č 6��	Č ���Č #
�����Č �����Č ������K�����Č ���Č (����Č 
��Č �
�µČ �
�Č �����Č ����#�Č ��Č �Č ������
�	*Č ����Č ���#�Y#��rČ ��#�������Č ���^#�Č ����-îČ ��	Č 

(_� ����_�%>9>J8>S_�� �_ /6@>_ � � _����� 
���
�������# 



	


 	


 	


 	 


	

�1�75�O ��:*F�1O�C: =G* EO	 ��=GO7"O�7FO �
�O �75� EE*75O)u 

�7L5O7"O155*E(O	 �M�<7) 717)*��1O�5J EF*)�F*75O 

	���������Č �
�Č ������Č �5Č �����Č ���
����Č ��Č ��	�������Č �3�����Č � 
��
Č ���Č �-p���Č �
�Č �����Č 
������+Č s�����K�����Č�g����Č �
�Č���
Č�
�Č ��������Č �5Č�����Č ��	Č �
�Č����	Č��Č�
��
Č ��Č�����Č ��Č 
��Č�
�Č ������
�	+Č \
�Č ��������Č ��	Č�������Č 	�g�������Č���Č ��Č �����³����Č��Č�
�����/Č �����P��	Č 
�����	�����Č�3��-H�Č�������/Č �
���Č�����	Č�����Č��������Č�����Č��Č����������Č����Č K����+Č 1���� 
	����������Č��� 	������Č����Č 
���Č�Č��K����Č ������Č��Č�
�Č�������Č�����Č�������Č�5Č�
�Č����Č 	��Č ��Č 
�
�Č������������Č�5Č����������Č���^���Č���
Č��Č���5�/Č �� ����(�/Č ��	Č���	�+Č \
��Č����Č������Č�
�Č 
�������Č�����	�����Č��	Č���^��Č�����Č 	�����������Č��	Č -¨������0Č 

\
�Č �����Č�������Č ��	������Č ������Č ���	Č ���Č �
�Č 8����Č V������Č '�������Č &�����Č <8Č'V'&A/Č 
	�������	Č ��Č @���Č N����������Č F����Č 6�	0Č \
��Č ��	��Č ��Č ����	Č ��Č �
�Č &���-9�	Č 8����� � Č 
L�	��Č ;yČ <&8Lª;yA/Č ��	Č ��������Č �Č 
�	�������Č �����Č �������Č E�Č �����Č ��	Č ������K�	Č 
������
�	�+Č ;�Č����Č ������������Č��
��Č ��	���Č��	Č ���
�	�Č��Č ���Č�����Č�������Č �������������Č �
�Č 
F����
Č '��`8���
��Č &����ªN����Č O���gČ <F'Č8&NOAČ �
��
Č ��Č ���	Č ��Č ��������Č ����Č 
������������Č ��	Č ����/Č s&Č &���Č @�����������Č &������Č <&@&AČ @����Č [�����Č <@[AČ ���
�	Č ��Č 
���������Č����g/Č �Č ��	�P�	Č�������Č�5Č�
�Čs+&+Č'�����������ČO������
Č &������Č<'O&AČ�3������Č��Č 
���������Č ������������Ì�����/Č ��	Č M����� �Č ���Č ��Č ���������Č ��-W��������0Č '��Č �������
��Č ��	Č 
�3�������Č���	Č ��Č �
�Č ��	��Č ���Č �
���Č ��Č !KK<I;CSUA� �  \
�Č ��	��Č��3�����Č�������Č����Č ������Č 
�����Č�5Č 	����Č�������������/Č�������Č��Č��:����`�������Č 	����Č�����������/Č ��	Č�������	Č���Č 
�����������0Č 1
������Č �����Č ����������Č ���Č����Č ��3����	Č ��Č� ��Č �P��Č�
�Č ���-]��Č ��	Č ���-W����Č 
����������Č �5Č���
Č ����
����Č �-p������Č �
�Č �������Č ��	Č ��������Č �5Č�����Č S��Č ���Č �����Č ��Č 
����
��+Č \
���Č �����	�Č ��������������/Č ������������Č ������������*Č ����������/Č ��	Č ���-W����Č ����Č 
�
�������������+Č \ �Č ��	��Č ���Č ������Č �Č ����/Č ���� ��/Č ������/Č ��	Č �������Č �������Č 	���
Č �5Č 
�������������Č <E�Č����Č��	Č����A/Č������������������/Č ���ª�gČ��	Č�����	�����Č��-W��������+Č 

��
�> "#9'5>�#/#2%'>�'9*3&3/3)=> 

489F<U�i��������Č�
�Č�����:�����Č�����Č�5Č�
�Č������
�	Č��	Č���������
�	Č�
��Č�
�Č����Č��Č������	Č 
���
��/Č �����Č���
Č �
�Č��������	Č����
����Č�����+Č 

29;QBi(�� /K`Bi�\9KT9GBi�\B9^i 

E^vc�Om{`}c� &&$*��� !  -� & �  4���!�  �� 

x ||m�dmx� 7�ccv��O�_�^�c��kca� ! ��0 ! - �  !  -�&�  � � !* �  �� 

J}��k�7^�`k{c|�� �Ec}|^�a���7�ccv�� .�1�  .�1�  4���! �  �� 

O}��k�7^�`k{c|���O�}�{��^�c��O���c{�� 1�- �  1�- �  4���!� �� 

\
�Č ����Č ��Č ������	Č ����Ì���Č ���
��Č �
�Č ;����-W�Č @���(�Č &��������
�	0Č é��Č �
�Č ��������Č �5Č�
��Č 
�����������ÚČ �
�Č����Č���Č ���	�	Č����Č�Č����
Č��	Č����
Č ����
����Č����	Č��Č �
�Č��������
�Č��Č�
�Č 
����/Č ��Č ����Č��Č�
�Č(����Č 	�������Č -H������/Č �
��
Č���Č 6�����	 Õ � Č@���(Č��Č�
�Č����
/Č ��	Č�Č ���
Č 
��Č �
�Č ����
Č �&CAPM<U � ���i \
��Č ����
����Č ����Č ��Č ����	Č ��Č ���^��Č �����Č ����������+Č ;�Č ��Č 
�������ć�	Č�
��Č�����	�����Č��	Č���-]��Č������
�	Č ���	��Č 	�Č���Č�����������Č������	�Č���
Č���
Č 

&�����_�$>9>J8>S_�� �_	 /6@>_ � � _����� 
���
������# 

 


 	




 







�1�75�O ��:*F�1O�C: =F* EO	 ��=GO7"O�7FO�
�O �75� EE*75O)u 

�7L5O7"O155*E(O	 �M�=8) 717)*��1O�5J EF*)�F*75O 

�� ��=Č ��	Č 	��Č ��Č ����Č ��� 	������=Č ��Č ��Č 	����)���	Č �
��Č �
�Č �����	�����Č �Í������Č ������Č �
�Č ����Č 
����Č ��Č ��Č ��������Č ��������BČ '�Č �
�Č ���^��Č �����Č ����
)���Č ����������Č �,p���Č �
�Č �)����Č ��Č 
��Y��������=Č �
�Č ����Č ���Č 	��������	Č ����Č ����
Č ��	Č ����
Č ����
)����Č ��Č ��	��Č ��Č ������Č �Č )���Č 
��������Č ��)���Č ,9�Č ��,n��������Č ����Č �
�Č �����Č �����BČ 1��C ��	Č ����C	������)���Č �����Č ��������Č 
����Č������	Č���Č,9�Č�
���Č����
)���� Č X��Č�
�Č����C	������)���Č ���	�����=Č ��Č���Č����)�	Č�
��Č 
?Č �Č ��Č ���	���Č ��Č �
�Č ����
Č ����
)���Č ����	Č ��Č ��������	=Č ��	Č ���Č ��
��Č �����Č ����	Č ��Č 
	�������	Č��Č)�	��)Č 	������Č����	������Č���
Č ?ČkdČ ����Č ��Č�)�����Č���������� Č 

!
�Č���	�Č)��
�	�����Č�����	��Č �
�Č ,9�������Č �����=Č �
��
Č ���Č �:������	Č ��Č )���Č 	�����Č�����Č��Č 
�
��Č�������������+Č 

? Č @������Č ���)���Č ��,9�)�����Č ,��)Č �
�Č �������Č ������Č ��Č �
�Č ���	�Č ����+Č '����K�Č �
�Č 
���)���Č ��,9�)�����Č ��Č ������Č �Č ��)�Č ������Č ��Č ����������Č )������	Č �������������=Č 
��)��������Č ��	Č �����������Č ��� Č '����Č 	���Č ��,n��Č ���
������Č ��Č ��)�����Č �
�Č ��)�Č 
������Č�����Č�
�Č��:�Č,]��������Č�����Č��������Č��	k��Č���������� Č 

4BČ @������Č ������
�	Č �
������Č 	���Č |�)Č ��������Č 
�	�������Č ��� ���BČ 1 ������Č ���Č 
�����	�� Č �����Č ����	�����Č ��	Č �����=Č ����Č ��,9�)�����Č <����Č �����Č ��	Č ����������  Č 

�	������Č ���	��������=Č ��������=Č ���+A=Č �:������Č ��	Č ,¨����Č ���	Č ����Č ��	Č ������	Č 
�)������������=Č ����������Č�����Č��	Č����Č��������+Č 

J>Č	 1������Č�
�Č�
������Č 	���Č��Č������Č�����`�������	Č�����Č�������Č�����Č����)�����BČ &�)�Č 
����)������Č ���Č )�	�Č ��Č ���	Č ���=Č ����=Č ��	Č ����������Č ��,9�)�����Č ����Č �����Č 
����	�����0Č 

cBČ	 1��,9�)Č��������)Č)�	�����Č�����Č��)�����Č���)���Č������+Č 

D B Č 	  &�))���K�Č )�	�����Č������� Č O������Č���Č��������	Č��Č �������Č�������Č������ČE � Č���
Č ��Č 
�
�Č)���Č�����Č��	���Č��)�������BČ 

������U �2/4%;(B �5+684%;/65B 

M����Č �������������=Č ��	Č �������Č ��	Č )���)�:Č ��)��������Č 	���Č |�)Č a edJ`4777Č ����Č �������	Č 
|�)Č �
�Č �������Č N���Í��)���Č @���	�Č ����
��Č �������Č ���
Č ��)�����Č 	���Č <&
����Č ���Č &������=Č 
������	Č �����:�)�����Č ? 7 Č ()Č ���� Č ��Č �
�Č ����ABČ o���������Č ��(�Č �����������Č 	���Č ���Č ���Č 
���������Č ��Č�
��Č�������=Č ��Č��Č���Č��(��Č |�)Č�
�Č o�)�����Č OF�Č�������Č <��Č ����������A=Č 6��	���Č 
X����*Č ��	Č 1����������
Č<!����Čs���������A+Č G��������Č��Č���Č�
���Č��������Č 
��Č �����	Č < ? eehČ,9�Č 
�
�Č o�)�����Č OF�=Č 1����������
Č ��Č ? eeD*Č  ��	Č 6��	���Č X����Č ��Č a edcA=Č ��	Č ���Č �����������Č 
��������Č ����Č �
��Č 	���Č ��Č ������Č �����	�=Č ��Č ��Č �������	Č ��������Č �����������Č ,¨������Č ���Č 
�����	BČ 

��� �	U �%;&-4(5;B�-@:/&%2B�%;%B 

1
������Č ������
�	Č �����Č ���	Č ��Č �
�Č 8Č'�'&Č ������)Č ��������Č ��Č ����
)���Č �����=Č ���	Č ���=Č 
)�:�)�)Č �����������Č �������=Č ����Č ��	Č ����������Č ��,9�)�����BČ !
�Č ����Č ������
�	Č 	���Č ���Č 
��������	Č |�)ČY��	Č ������������=Č F������
��Č��E�)�����Č &����)�Č <F�&AČ ���,n����Č ����Č)������=Č 

&�����_�%>9>J7>R_�� �_ /6@>_ � � _����� 
��������# 



 













	 
 	

�1�75�O��:*F�1O�C: ?G* EO ��?GO7"O�7FO �
�O �75� EE*75O1u 

�L5O7"O155*E'1O �M�C) 717)*��1O�5J EF*)�F*75O 

����
���Č ����ZČ ����Č �����=Č ��	Č F�����Č N���
Č ���
�������� Č 
���������� Č 

489F=U �U �����Č �
�Č �
������Č �����Č 

19;Q@i)�� -Hh^K=9Qi�9^KTi-9]9R@_@]^i 

JR�Rv\�\�� 
5N95� 6^�m|�^�c^� Y>c`�^�c�[� 

P?HL�  6^�m|� m{~c��m}��|c���Z;�^`�m}|\� 

V?HL�  8m�c`�w��`}||c`�ca� m{~c��m}��|c���Y;�^`�m}|\� 

X]@ HL� ?|am�c`�w��`}||c`�ca�^�c^�ch`mc|`� Z��� 

@5]@ HL� 8c~�c��m}|���}�^ic�?|�c�`c~�m}|�O�}�^ic�}�c��n{~c��n}���^�c^��Y{{\� 

A5]L9N� 8c~�c��m}|���}�^ic�?|�c�`c~�m}|�O�}�^ic�}�c��~c��o}���^�c^��Z{{\� 

7I� H}amdoca�O}mx�7}|�c��^�m}|�Oc��m`c��O7O��7��c�I�{_c� Y�[� 

T9=]D&� U^�c��kca��cic�^�o}|�`}�c��d�|`�m}|�Y{{[� 

LK� L}�}�m���Y�\� 

=� O}mx��^�c��a�^m|ca�_��i�^�o�� ��\� 

D� O^���^�ca�k�a�^�xm`�`}|a�`�o�m���Y{{�a^�\� 

�%��* 

!
�Č ����Č ����Č ���Č 	��������	Č S��Č �
�Č '���@'MČ 	�������Č ��	Č �
���Č ��Č 489F=U ��i X���Č ����Č 
������Č ��	Č ���
��������=Č ���	Č ���Č ���Č ��Č ��������K�	Č ��Č ������������*Č �����������	Č ���
Č �����Č 
���	���� Č !
�Č�����Č���	���Č����Č���Č 	��������	Č ��Č��Č�����:�������ČcČ � Č 

��
*�!�* ��
*  

! ; L 1 Č��	Č ± ;L1Č ���Č ���������Č ���Č�������	Č 	�������Č ���Č ���
��Č ��-H���	Č ����	Č � � Č�������Č �����Č 
�����Č ��������� Č 489F=U �U ��������Č �
�Č �������Č ��������Č �������Č �
�Č ê��	Č s��Č ��	Č 
;������������� Č X��Č �
��Č ����/Č ��Č ��Č �:�����	Č �
��Č �
�Č ���	Č ����Č ��Č 	�������	Č ����Č �Č ����	������Č 
����*Č ���Č�
�Č���	���Č����Č ������Č ������
�	 Č 

19;P@i,�� )9T?i4^@i� &RY@]dKUc^T@^^i.@P9_KUT^HKYi 

�X�f|�fzw� 
!� =�cc|�O~^`c� ��� 

$� 5i�o`�w���^x�N��^x� !� �  

&� E}��8c|�o����9��^�c��Nc�mac|�m^x� $��� 

*� ?|��m���m}|^w�Hcam�{�8c|�m���Nc�mac|�m^x� *��� 

-� >mik�8c|�o���Nc�mac|�m^x�>mik�^�� .-�� 

.� 7}{{c�`p^w�@|a����m^x� 2��� 

�� � #162')�: $,)33/&0:VhuSo�������: 

!
�Č 	�������Č ��������	Č ����Č ����������Č ����������Č �����Č 	�������Č ����Č ��������Č ����� Č '�Č 
	�������	=Č ����������=Č 8Č'V'&Č�������Č�Č����`	�Y��	Č��	�Y��Č��Č��-����Č�
�Č�����������	Č��-Ë��Č 
������Č��	Č ���(Č ��Č���-9��Č�����Č �����������½Č 489F=U�U��������Č�
�Č �������Č ��������Č �������Č �
�Č 
!;L1Č��	Č± ;L1Č������BČ 

& � ����_�$>9>J7>R_� � �_ ����� /5@>_ �� _ 

���
������# 

�1�76�O��:*F�1O�C: D* EO ��DO7"O�7FO
�O �76� EE*76O)u 

�7L6O7"O166*E'1O �M�C) 717)*��1O�6J EF*)�F*76O 

39;QBi1�� )9T?i4^Bi� �K]B=_Qhi�UTTB=_B?i& RYB]dKUc^TB^^i.BQ9_KUT^HKYi 

GRw[�N�\�� J\�X\w��z`�LCHJ� 
:g�\X�n�� 

9zww\X�\[� 
!� K~c|�O~^`c� ��� 

$� 5i�m`�x���^x�N��^y� ��� 

&� E}��8c|�m����9��^�c�� Nc�mac|�m^x� -��� 

+� B|��o���m}|^x�Hcam�{�8c|�o���Nc�mac|�m^x� /-�� 

-� >oik�8c|�m���Nc�mac|�m^x�>oik�^�� /-�� 

.� 7}{{c�`q^x�?|a����m^x� ! ���� 

�� � #172')�: $,)33/&0:VhuSo��� � -**�� 

���  * 

!
�Č �Č�;L1Č ���������Č �� 	�{��Č �
�Č ±;L1Č � � Č �g��������Č ��	�����Č � �Č ��	�������Č ��������	Č 
����������Č ����Č ����upČ ��Č �
�Č ��������Č �����+Č '�Č ��	�����	Č ����������/Č �
�Č ��� 	������Č ��Č �
�Č 
����	���Č �������Č ����������Č ��	Č��������Č �����Č ������Č ��Č ������C	���������	Č�����Č ������>Č X����*Č 
����(�Č �������������Č �
��
Č ���E����Č 	����������Č �
�Č �����Č ����Č �
�Č ��������Č �����*Č ����¤Č 
�������������ČS��Č����������Č���	�Č��Č� ¦��Č �����������	Č��Č�����5û�Č ��b��Č ������Č��	Č���������Č 
�����Č �����������	Č �
������+Č !
��Č �����	��Č ���5Č����upČ 	���
������Č ����Č ����	������Č ���(���	�>Č 
6��Č���	���Č������������Č�
�Č u���Č ����Č ������Č��	Č ���Č��Č �
�Č ���	0Č O�������Č����
������Č 
���Č�
�Č 
����Č�ò���ČÞ �ö�����Č�������Č � 5 Č���u]��Č����ÅČ &����	*Č ��	�t�����Č��������	Č����������Č�����Č 
���Č���Č������Č���u9����Č 	���������	Č����Č�
�Č������Č�����Č ��	Č����Č�����	�Č������Č��Č �ČS������Č� 5 Č 
�
�Č��������Č���u]���0Č !
�Č�Ã;L1Č�����Č� 5 Č7 + 4 Č���Č���	Č��Č@NF � � Č��������Č���T���� �Č �
�ČM�ón��Č 
@���(Č ������
�	Č ��	Č @�����
���Č @���(Č ������
�	Č ��������Č ��Č ����Č ��Č V��(���Č X���Č ������
�	>Č 
!
��Č �����Č ���������	�Č ��Č �Č �������Č �5Č�
�Č ����������Č �5Č� �Č ����Č������	Č ��Č �����������	Č b��Č 
�������Č��Č����Č ���Č������Č��Č������� 	Č��Č �
�Č�����Č ��������Č���Č ����+Č 

���� *�"�*  �����* 

!
���Č ������Č ���������Č �
�Č ��:����Č �����������Č �������Č �������0Č ;'Č ��m��Č ��Č ¸ ;������Č 
'�����������*Č���������	���Č��Č �
�Č�������Č����u]��Č������0Č 

;'�;L1Č��Č �
�Č����Č������Č �5Č������Č S��Č����������Č�����0Č 'Č����	��	Č�����Č �5Č7 0 d Č_u ��Č���	Č 
��Č �
�Č��������+Č 

£'�1NOČ ����������Č �
�Č ������������Č ��	Č 	���������Č �������Č ������Č ����Č ��������Č ���	�>Č !
��Č 
�����Č ��Č �Č �����������Č ���������0Č !������Č ������Č �����Č S��Č ? B DČ _u E�Č �����Č ��������Č �����Č 
<���	�	Č���	�AČ��Č d + 7 Č_u ����Č�����Č��������Č�����0Č 

!
�Č �� �un�	Č &@&Č @[Č ��� � Č �:��������Č��������Č E�Č �����������Č ������Č �����Č ��Č ����������Č �
�Č 
����Č����������Č����Č �
�Č������Č
�	�������ČK���0Č !
���u9��*Č��������*Č�����Č��Č ;'�1NOČ�������Č��Č 
���Č ���������Č u9�Č ��un��������Č ��	Č ������Č �
�Č ���^��Č �
����
Č �����������0Č o������*Č 8Č'�'&Č 
�����	��Č �
�Č������Č �5Č��������Č ����Č �5Č�
�Č�����Č��Č ;'Č�1NOČ ��Č �����Č �
�Č ���{����Č ����Č �������>Č 
!
��Č ������Č 
��Č ����Č �����	�	Č ��Č �������Č u9�Č �		�������Č �� un��������Č ���
Č ��Č S��Č ����������Ð 
	�����	Č�����Č<�����Č���
���Č�Č���^��Č������AČ��	Č 
��Č����Č���	Č E�Č�
�Č����Č������
�	Č��������0Č 

& � ����_�$>9>J7>R_�� �_ ����� /5@>_ � � _ 

����������# 











	




 

	

 

�3�75�O ��:*F�3O�C:!=I*!EO ��=IO}e��7FO�
�O �75�!EE*75O)u 
�7L5O}e�355*E(O �M�C)!737)*��3O�5J!EF*)�F*75O 

#������* ��* �( ��%*  

R��� 
����ß����
��	Č R[Č �������Č ���Č ����������Č ����������Č ���	Č ��Č �
�Č 8Č'V'&Č ��	��Č ��Č 
	��������Č � �Č �����Č ��Č ����Č ��������Č �������Č ���
��Č �
�Č ������Č 
�	������Č ���Č K���0Č !
�Č �������Č 
R[Č �����Č ����Č ��������	Č ���Č �
�Č 
�	������Č ���Č �����Č ��������Č ��	Č ���	Č ���Č ���
��Č ��� Č 
�����0Č F����Č ��,9�������Č ��������	Č ��Č &������Č 4 + D + 4 = Č  ����
��Č ���Č ��	Č P��	Č ������������/Č ��Č ��Č 
�����������Č��Č� 
��������K�Č�
�Č��T�����Č��Č�
�Č ���Č ��Č �
�Č����Č��Č,ü��Č���	�Č���0Č '�Č���
=Č ��Č���Č 
��Č ������	Č �
��Č �
�Č ������Č ����Č 
��Č �Č P��Č ���	�Č ���Č ���Č ��:����0Č !
��Č ��Č ��������K�	Č ��Č &���Č 
!���Č RZČ ��Č ��Č 
��Č�Č ��Č 
�	������Č ���	��������0Č o������ZČ ��Č �������Č ���	�Č ���(���Č �:���Č ��C����Č 
�
��
Č ���Č ��
��Č 
�	�����Č ���	����������rČ &��Č !���Č VČ ����
�����Č ����Č ���Č �����	0Č 8��	��Č 
��	Č ���Č ����Č R[Č �����Č ����Č ���	Č ��Č �
�Č ���C	���������Č ���	�����UČ ��	Č ���	���Č ��	Č 
����	�����Č R[Č �����Č ����Č ���	Č ��Č �
�Č ����C	����������Č ���	�����0Č !
�Č R[Č �����Č ���	Č ��Č �
�Č 
����C����
��	Č�����������Č,9�Č�
�Č����Č���ČE��	Č��Č489F<U���i 

19;PBi�� �+i69PcB^i4^B?iDW\i/J_Bi 

U}}ax}�� <^r�� 6� .�� 

Su 0&� 

N}��`�}~�� L}}�� 6� 1 ! �  
����^rik���}��� 

Su 11�  

=}}a� 6� 01� 

Su 1-� 

Nc�mac|�r^w� 
��m�k� x}���r�c�� 6� 1-� 

! �1� ^`�c�}�� 
xc���� Su 2�� 

� #162')�: $,)33/&0:�u )8*3�: � ..'�&0(: !&93�: �����: 

����	�* 

!
�Č yNF��JČ ��Č � �Č ¸ N�����������t�����Č 1��������}Č 	����	���Č ��Č � 
�Č����������Č ��������Č ����Č 
�
�Č �����0Č !
�Č ������������������Č ���������Č ��Č �Č v������Č ��Č �
�Č ������
�	Č �����Č ��Č �
���Č ��Č 
489F<U���i 

19;PBi���� d9YU_\9T^YJ\9_JUTi-9\9RB_B\i� 6BGB_9_JUTi�UdB\i"9=_U\i 

K~c|� x^|a� -��1�  

=�^��x^|a� -�1*�  

Gmik��d}�c��� 0�  ! ! �  

>c^���d}�c��� 0�.$� 

5i�m`�x���^y� -�1*�  

Hc^a}�� -�1*�  

Uc�x^|a� 0�  ! ! �  

;ca �� 5m�~}���F^|a�� - �1*� 

(_� ����_�$>9>J7>R_� � �_ ����� /5@>_ � � _ 

���
�����# 

�4�95�O ��;*F�4O�=8; =G* EO 

�9L5O9#O455*E'4O 

R�_^|� -��1� 

S�_^|�K~c|�O~^`c� -��1�  

�� � #162')�: $*)33/&0: ViuSp� �� � -**�� 

��=GO9#O�9FO�
�O �95� EE*95O)u 

�M�=8) 949)*��4O�5J EF*)�F*95O 

!
�Č �����Č ��Č 489F<U � � i  ���Č ���	Č ��Č ���	���Č ����
����à�������	Č yN®Ã�JČ ������Č E�Č ���
Č 
����
)���Č �����Č����Č�
�Č8Č'V'&Č ������0Č 

�� � �!�* * 

&��Č �
�������������Č ���Č �
��������K�	Č �����Č ����
����C�������	 �Č ��������*Č 1G�Č �
�Č �������� 
	�����	Č ��������*Č ®rČ ��	Č �
�Č ��������	Č 
�	������Č ���	��������*Č �0Č y����Č E�Č �Č ����Č �������	Č 
S��Č ������C
��	Č �����*Č 	�������	Č ��Č &������Č 4 0 D 0 h 0 Č  y����Č  ,9�Č 1GČ ��	Č ®Č ���Č 	�����	Č S��Č 
y�������Č 2KU,A�U < ? eqqAČ��	Č���Č�
���Č��Č 489F<U � ��i  

19;QBi�!�� %h?[UQUGJ=i�9Y9=J_JB^iUCi/UJQi1Bg_c[Bi�Q9^^B^i 

7x^�� "  1�1 �  0 �' � 

7x^��E}^{� $-�0�  !  '���  

E}^{� '����  ! +�+� 

O^|b� '$�'� !  3���  

O^|b��E}^{� '��3� ! 1�.� 

Omx��E}^{� '!  �'�  " " �+�  

�� � #162')�: $*)33/&0:ViuSo�� � -**�� 

��'�* �)&����* �!$('*�(  �%)* 

!
�Č������Č��Č�
�Č8Č'V'&Č��	�Č ���Č�������K�	Č��Č 489F<U ���i  

19;QBi�"�� /J_Bi-Hh^J=9Qi &TYc_i/cRR9[hi 

5�c^� .�1�  1�-�  .�1�  1 �- �  

Hcx��Hc�k}b� !� !� !� 

���!�  ���!�  ��+�  ��+�  

�� �� ��0-�  ��0-�  

��1� ��1�  ��1�  ��1�  

Qo{c��}�Mc^v� 

7}cg� 

7���c�I�{_c�� 0-�-�  01�1�  1+�+� 10�-�  

O}� 0-� 0-� 0-� 0-� 

?5M9N� 0� 0� $�-�  $�-�  

?5M9N@I;�  �� �� �� �� 

'��3� '��3� '��3�  '��3�  

'� ����_�$>9>J7>S_�� �_ ����� /5@>_ � � _ 

������"�!��# 






 

	

	

�1�75�O��:*F�1O�?8: ?F* EO ��?GO7"O�7FO� �O �75� EE*75O )u 

�L5O7"O155*E&2O �M�?8) 717)*��1O�5K EF*)�F*75O 

=� ! 1�.� ! 1 �.� ! 1 �.� ! 1�.�  

D� /��-� /��-� /��-� /��-� 

�� ��$-�  ��$-�  ��$-�  ��$-� 

T9=D&� .�*1� .�$&�  - �&1�  - ��1�  

X@HL�  ��$�  ��$�  ��$�  ��$� 

����> �314#5+832>3(>�5'��';'/341'29>#2&>�389��';'/341'29>�2(+/95#9+32> 

X��Č�
�Č ��������Č ��Č �
2�Č ������=Č �
�Č �-p����Č��Č 	����������Č ��Č �
�Č �����	�����Č ����Č ����2	���	 Č 
!
�Č �������Č�����Č�������Č 	���Č ¥�ČPµ���Č < ? DAČ�����Č���Č ���	Č -9�Č������2���=Č ��Č 2�Č 2�Č�:�����	Č 
�
��Č �
�Č�����	�����Č ������Č �2��Č ���Č�����Č ��Č �����	2�Č������Č ��	Č����Č����Č 	���Č����	Č��Č����Č 
�����������2�� Č !
�Č��	��Č�������Č���Č�
���Č 2�Č489G<U ���U 

19;PBi� � � /cRR9[hiUC7���/i.B^cQ_^i 

;�Č 2�Č ���2�2���� Č �
��Č �
�Č ��	���2��Č ��Č 2�{�����2��Č S��Č ���C	����������Č ��	Č ����C	����������Č 
���	2�2���Č�2��Č ��Č �����:2������Č ? 7dČ ��k����Č -9�Č �
�Č����
Č ����
����Č��	Č ? ? 7Č��k����Č ¥�Č �
�Č 
����
Č ����
����+Č O��C�gČ 2�Č �:�����	Č ��Č 2�������Č ��Č JJ4Č )�k����Č -9�Č �
�Č ����
Č ����
����Č��	Č 
��Č J4eČ ��k����Č -9�Č �
�Č ����
Č ����
���� Č &��^��Č����-pČ ����
�����Č�
����Č �µ��Č 	����������Č 
	��Č��Č �2��Č��� 2�� Č F����	�����Č����
�����Č���Č������	Č��Č����2�2��Č��������Č�������Č �
�Č ���� 
��	Č ����`	����������Č��������+Č 

��- �!$��'&-�"�-��'���'�#"-

!
�Č �����	�����Č ���	 2�2���Č ��Č ���������Č �������	Č ���Č �����������2��Č ��Č �����2��Č �����	�����Č 
���	 2�2��� Č 1������	Č �
�����Č��Č-]�2�2����Č v����Č 	����������Č��Č�
�Č �2��Č ���Č 2�����Č �
�Č�������Č 
�����	�����Č���	 2�2���Č��Č�Č�
���Č����Č���2�Č��Č�����������Č�����Č�
�Č�����	�����Č������ Č 

&
���Č����Č 2������Č���Č��Č�����	Č�� �Č 

�� M������2��Č 	��2��Č ���������2��rČ 
�� M 2��
����Č��Č 	������2��Č -Ë��Č��Č���^��Č�����Čm������rČ��Č 
�� '����2��Č�
�Č 	��2����Č ��Č�
�Č �2��Č 	��2��Č���������2�� Č 

6���Č����Č 2������Č���Č��Č�����	Č�� Č 

�� O�	��2��Č�
�Č������Č��Č�����	�����Č2�{�����2��Č��Č�
�Č�3�2-H�rČ 
�� !
�Č 2����	���2��Č��Č���-H����2��Č ���
����rČ 

&�����_�$>9>J7>R_�� �_ /5@>_ � � _����� 
���
���	��# 

	

 

 

 


	 	
	




�1�75�O ��:*F�1O�C: =G* EO ��=GO7"O�7FO�
�O �75� EE*75O)u 

�L5O7"O155*E&1O �M�C) 717)*��1O�5J EF*)�F*75O 

�� �����	������Č��Č�������	��Č��������Č���
Č �¤�����Č 
�	������Č���������$rČ ��Č 
�� &����{����Č���������Č��Č�
�Č���Č��������
�BČ 

��
�> �*37> '51>�14#%98> 

;�����$Č ����������	Č 	�����Č ���$��������Č ���Č �����Č ���������Č ��Č ������Č ��	Č �
��Č ���	Č ��Č ��Č 
������	Č��Č������K�Č�������������Č ������$0Č !
�Č 
�	�����Č���	��������Č�$Č���������Č ���$�$����Č 
��Č �
�Č�������	��Č�������$Č ��C$���Č 	��Č��Č�
�Č������Č��Č�
�Č ������������Č 	���$��$0Č !
�Č�������$Č 
�����ČS��Č $����Č$��	Č��Č��	���Č$��	*Č $���Č��Č�
��
Č���Č 
��
��Č�����Č�������>Č !
�Č�����Č���$Č 
��$����	Č �����Č S��Č ? JČ ���$Č ��Č J  D Č  ���$>Č  !
�Č �����Č �����Č �$Č �Č $��	��	Č ��b������Č ��Č �
�Č 
��������
�*Č ��	Č ������$Č 	�����Č ��Č ��������$Č �
���Č �������� ��Č �� $Č ���Č ���$���Č <�B �0Č ��Č �
�Č 
����
C��$�Č������Č��Č�
�Č$���*Č ��	Č��Č�
�Č������Č��Č�
�Č $���A>Č 

&���Č ���	���Č ���������$Č ��Č �¤���Č �
�Č ��������
�0Č ��Č �$Č �:�����	Č �
��Č ��$�Č ��Č �
�Č �����$�	Č 
$��������Č��Č ��Č ��$����	Č��Č 	���
$Č �������Č S��ČJČ�Č��Č DČ �Č����Č P���Č���	�>Č ;�Č�$Č����������	Č 
�
��Č 	���������Č ���$���$Č���Č ��Č ��3��t�	Č ��Č������Č�����Č ���$Č ,9�Č �
�Č ������Č 	���
Č $�������Č 
$������$Č��Č �
�Č $
���Č�3����Č<'���3���Č'3��,H�Č@����:AČ�
���Č����$�Č������	Č �������$Č���Č 
����������	>Č 

'Č 477Č ��Č $�������Č $����Č ��������Č �:�$�$Č ��Č �
�Č $���
���Č �:����Č ��Č �
�Č $��T���Č $���*Č �:���	���Č 
S��Č�
�Č o�	��Č &������Č��Č�
�Č 6����$Č��������0Č !
�Č X&O*Č $�������	Č��Č sN6Č��Č 477eZČ �����$�$Č 
�
��Č �
�$Č $����Č ��Č ��������	Č ��Č �
�Č ���Č 	����������Č ��Č $������Č �
�Č $��T���Č $���BČ !
�Č �:�$����Č 
$����Č�$Č��Č 	���
$Č ��Č�����:������Č eČ ���$Č��Č ����$�Č ������	Č �������0Č !
�Č�
��(��$$Č ��Č�
�Č ��Č 
��	������Č �
�$Č ����Č �$Č ��������*Č ��	Č ��Č ���Č ��Č ����$$���Č ��Č 	����$$���K�Č �
�Č ���K�������Č 
���$$���$Č �:����	Č ��Č�
�Č '���3���Č '3����Č ��Č,]�������Č ���$��������BČ M���������Č �$Č ����������	Č 
��Č��	��Č��Č������Č�����Č���$Č 	�����Č�
�Č���$��������Č�
�$�Č��	Č�Č 1!!8Č����Č��Č��3����	BČ 

'����	���Č ��Č &������Č JcČ ��Č�
�Č G������Č 8����Č O�$�����$Č '��Č <G8O'A*Č ���Č�����	�����Č ��(���Č 
�������Č �
��Č D7Z777Č 6k	��Č ��Č ��3����Č �Č 1!!8Č S��Č �
�Č G������Č LGNBČ !
�Č����Č ��Č ���������Č 
,9�Č �
�$Č $���Č �$Č �:�����	Č ��Č �:���	Č �
�Č D7Z777Č 6k ��Č �
��$
�� Č ��	Č �
���E��Č �Č 1!!8Č ���Č ��Č 
��3����	Č ��Č ^�������Č �
�Č ���$��������Č ��Č �
�Č $��������Č E�Č �
�Č $���0Č M�����Č �
�Č �����	Č �$���Č 
$����*Č��Č ��Č ��Č����$$���Č��Č ��,n��Č �
�Č 
�	����������Č ����$�$Č ��Č�������$Č�
���Č $������$Č��Č 
��Č��$���	0Č 

�
�
�
U �47%&;:B'<(B;6B�65:;8<&;/65B�(>%;(8/5,B 

M���������Č ���Č ��$��Č ��Č �Č 	�����Č ��Č �
�Č �����Č ���Č ��Č �
�Č $
����Č �����ïā�	Č �3����0Č !
�Č 
	�����Č��Č�����Č���$Č���Č��$��Č��Č��	���	Č��������Č�����ČE�Č������Č�����	�����Č��(��$BČ 

!�Č������Č�Č������Č��	��$���	���Č��Č�
�ČK���Č��Č������Č<�G�AČ�
��
Č��Č�����Č 	��Č��Č ���������*Č 
�Č �������Č ��$�Č �$Č ��������	�	Č ��Č �
��������K�Č �
�Č 
�	�����Č ���������$Č ��Č�
�Č �������$Č �
���Č 
�
�Č $�������Č $����Č ����������Č �$Č ���	�	Č ��Č �
�Č $���
���Č �:����Č��Č�
�Č ��������>Č ! �$Č��E�������Č 
��Č��Č��3��t�	Č��Č��	��Č��Č������Č�Č 1!!8Č,9�Č���$��������BČ 

��Č ������*Č �
�Č ������$Č �$$������	Č ���
Č �
�Č ���$��������Č ��Č �
�Č $
���Č $��������Č $
��	Č ��Č 
�����	Č ��Č �
�Č ����	����Č ����$Č $������	���Č �
�Č �:��������Č �����
�$>Č 'Č ������Č ��Č ,n��Č �$���Č 

& � ����_�$>:>K8>S_� � �_ /5@>_ � � _����� 
�������	��# 



	 	

	









	

	 

	

 

	

	

	 	 	

�1�75�O��:+F�1O�C: =G+ EO ��DO7"O�7FO �
�O �75� EE+75O*u 

�7L5O7"O155+E$,O �M�C) 717)+��1O�5J EF+)�F+75O 

���	��Č ��Č ��Č ��� ���� Č ��Č ���-W�)Č �
�Č ��������Č ���	Č E�Č 	���������Č ��Č �����Č �
���Č �������Č 
���(���Č���Č�	����-W�	Č ��	Č�
���Č 
��
Č�����Č����Č���Č�������	BČ 

V������Č ��-9�)�����Č ����	��Č �����Č����Č S�)Č�Č ������(Č��Č)���������Č ���/Č ���K�)�����/Č �� Č 
����	�����Č���BČ 

���
�
U #%;(8B#(22B":(8:B 

¡���������Č ��Č 	���������Ï�����Č )��Č �����Č ��Č �Č ��	������Č ��Č �
�Č �����Č ����Č �������	Č ��Č �
�Č 
)�������Č ��	Č �������Č ���Č �������	���Č �
�Č �����Č 
������/Č v��
��Č �������Č ��Č ���	Č ��Č ��Č 
���	����	Č 	�����Č � �Č 	�����Č �����Č ��Č 	����)���Č �
�Č K���Č ��Č ��´�����Č ��	Č �
��
��Č ���������Č 
)���������Č E�Č� �Č���Č)��Č ��Č��������	BČ 

� � �	U �%;<8%2B �&6:@:;(4B�(%;<8(:B 

;)�����Č ��Č 6�����	} �Č @���(Č ��Č �Č �����Č ��Č 	���������Č ���Č ���Č ����������	Č �����Č �
�Č ����(Č ��Č 
���(��Č ��Č ��Č �����	�����Č ����	����Č 
������/Č �����Č ����Č ��Č �
�Č �������	���Č ����Č )��Č ��Č 
�����	BČ 6�����	} �Č @���(Č ��	Č V��Č &�����Č @���(Č �
��
Č ��Č �����	Č ����
Č ��Č �
�Č ����/Č )��Č ��Č 
�-p����	Č��Č 	���
����ČS�)Č ���������Č 	������	Č�����	�Č �
�Č ����(�BČ ;)�����Č��Č�
�Č ����	Č ����Č��	Č 
�
�Č �����	Č ����Č �	����³�	Č ��Č �
�Č ;����-WČ G�P���Č 1��Č ���Č ���Č ���Č ����������	Č �����Č �
��Č 	�Č ���Č 
���Č ����Č�����	�����BČ 

!�Č )���)�K�Č ��������Č �)�����Č ��Č �
�Č ����(�Č 	��Č ��Č ���������Č ���
����Č ��Č ��Č ��������	Č �
��Č 
	���������Č ��Č ���	����	Č 	�����Č �
�Č ���)Č �����Č ��)���Č ���	��Č E�Č ������������Č �
��
Č ��Č S�)Č 
x��Č � ���  ��Č L���
Č J a Č���� 1����Č ��Č ������������/Č ��Č ��Č ��Č ���������Č ��Č �������Č �Č ���������Č 
	���
����Č ���Č �
��
Č ��������Č �
�Č 3�������Č ��	Č � �����Č ��Č ���������Č 	���
����Č ��Č ��Č ��Č �
�Č 
����)������Č��������Č��Č�
�Č���������Č �����Č��	���âČ 

����> �32)> '51>�14#%98> 

!
�Č �������	Č 	�����)���Č ��Č ��	���Č �
�Č �)����Č ��Č ���)����Č ���-]��Č �����Č �
���-9��/Č ���Č 
���)Č �)�����Č ��Č �
�Č �������Č �����	�����Č �����)Č )��Č �����Č S�)Č �
�Č ��	���	Č �)����Č ��Č 
�����	�����Č ��³�������Č ��Č �
�Č �3��-H��BČ Á��������Č ��Č �
�Č ���C	�����)���Č ��	Č ����Ð 
	�����)���Č �����Č ��	����Č �	����P�	Č �
�Č ��	������Č ��Č ��P�������BČ '�Č �	����P�	Č ��Č �
�Č ;����PČ 
GÄW���Č 1��=Č �
�Č���T���Č����Č��Č�����	Č��Č �Čw1�������Č L�T��ČF����	�����ČO��
����Č'���ÒBČ 

!
�Č ��	������Č ��Č ��P�������Č ��Č �
�Č �
���Č �������	��Č �3��m�Č ����Č ��C����Č ��Č �Č �����Č ��Č �
�Č 
�������	Č 	�����)���Č��Č ���(��Č ��Č 
���Č �Č ��������Č �g���Č ��Č �
�Č ���-]��Č�����Č -H������Č ��`����Č 
�� Č ������Č �
�Č ����/Č �����Č ���
Č ���Č �(��Č ���^��Č �����Č m	BČ ! �Č ��������Č ��Č ���`�-pČ �������	Č ��Č 
�
�Č ����(�Č ��Č ���Č �)����Č ��Č �
���Č ������Č -9�)Č ��Č v������BČ !
�Č ����)���	Č �� ������Č ��Č 
��-W�������Č��Č� 
�Č �������Č �3��m�Č �����)Č ��Č�Č �����Č ��Č�
�Č �������	Č 	�����)���Č��Č �)�Č ��	Č ��Č 
���Č�:�����	Č ��Č 
���Č ��Č ��´�����Č ��Č �
�Č �����Č -Ć������Č��Č�
�Č�����	�����Č�����)Č ��Č �
�Č 6�(�Č 
&�)���Č 8�����
�	BČ 

'_� ����_�$>9>K8>S_� � �_ ����� /5@>_�_

 ��
�����# 

�1�75�O ��:*F�1O�C: =G* EO ��=GO7"O�7FO �
�O �75� EE*75O)u 

�7L5O7"O155*E'1O �M�=8) 717)*��1O�5J EF*)�F*75O 

!
�Č ������������Č ��Č����Č ��������Č ��Č ������Č ������ Č �����Č �����Č -9�Č �
�Č �����	������Č ��Č .��-H������Č 
.��
����Č �
��
Č ����	Č �����Č �
�Č ������Č �����	�����Č �����¼Č s��Č ��Č �������Č ��Č ��
��Č ���
�	�Č ��Č 
��������Č�
�Č ��������Č ��Č�����	�����Č ��Č ��S����������Č ��		���Č ��Č�����)��	�	Č ��Č .�������Č �
�Č 
�������Č�����	�����Čb��Č������ Č 

!
�Č �����	������Č ��Č �������	��Č��������Č ���
Č �¤�����Č 
�	�����Č.��.������Č ��Č ����������Č ��Č �
�Č 
����Č ��.����.
�Č���Č �g���Č �
�Č ��������Č �����	�����Č ������ Č !
�Č .��.���	Č �������Č��Č���P���Č 
����Č��Č�
�Č����
���Č�	��Č��Č�
�Č.��.����Č���Č������Č��Č.������Č���
Č��Č�����	�����Č���.���*Č ��Č 
.�������Č������Č��Č �
�Č v����Č 	��Č��Č�
�Č 
��
Č���������Č��Č�
�Č�����	�����Č������Č��Č�
��Č���� Č 

X������*Č �
�Č ���Č �����	�����Č 3������Č ���Č ���	�����Č 	����	�Č ��Č �Č �����Č ��Č �
�Č �..��������Č ��Č 
���	Č����Č�����Č �
�Č.����Č ���	����+Č !
�Č ��	������Č �3�����	Č �..����Č ���������Č ��	Č ����Č ���Č ��Č 
�����	Č�
�Č��.���Č��Č�
�Č��������Č�3��m� Č 

��- �#"� (&�#"-�"�-���#!!�"��'�#"&-

!
�Č���T���Č����Č��Č������	Č��Č�
�Č����Č��Č6�(�Č &�����*Č��	Č -]���Č���
��Č�
�Č1����������
Č M�����Č 
X���	�Č.
�������.
��Č ������ Č !
�Č ��������Č ��.����.
�Č��	�����Č�����Č �� Č��.��Č ������ �Č��Č 
��Č ��������Č 	��������*Č �����	�Č 6�(�Č &�����½Č !
�Č ����Č -]���Č ���
��Č �
�Č 6�(�Č &�����Č 8�����
�	*Č 
����Č �.���P�����Č�
�Č� ����PČ @���(�Č 8�����
�	BČ 6�����	� �Č @���(Č��Č �����	Č��Č�
�Č����
 ���Č �	��Č 
��Č�
�Č .��.���� Č 

'Č ������
·���Č �������������Č ���Č ���	����	Č ��Č �����������Č �
�Č ������.���-n�Č .��.������Č ���
��Č �
 �Č 
���	�Č ����Č ��	Č ����������Č �����Č ����Č ������	Č ��Č .���Č ��Č �Č ��..������Č �	�����������Č 
.�����)*Č ��Č ��	��Č ��Č ������Č ����Č ��-9�������Č �����Č �
�Č 
�	�����������Č ���	������Č ��Č �
�Č ����BČ 
G������	Č �����Č ����Č �����	Č ²Î��Č a 0 JČ ����*Č ��Č J  D Č  ���� Č !�.�����*Č �
�����Č �����Č ������Č ���Č 
��������Č �.Č��Č JČ �Č 	��Č ��Č ��������Č ����������0Č � � Č��Č ������.��� 	Č �
��Č �����Č �����Č �������	Č ��Č �
�Č 
�
���Č )���������Č ���Č ���Č �������Č 	�����Č�
�Č ���)��Č ����
� Č ��Č �		�����Č ��Č�
�Č����������Č 
������*Č 	����������Č ����Č 	�.����	Č ��Č �
���Č ��������*Č ��	Č ��������Č ��Č �������Č �����Č �����Č �����Č 

��� Č !
�Č �����	�����Č b��Č 	�t������Č ��Č �
�Č �3��-H�Č -9�������Č ��Č �������Č ��Č ��Č ��������Č 
	�t������*Č �����	�Č 6�(�Č &����� Č !
�Č �����	�����Č b��Č 	��������Č ��	������Č �
�Č ����Č ��Č ��Č �Č 
����
`��������Č 	�t������*Č���������Č�
�Č�����Č��.����.
� Č 

�39'29,#/> �14#%98> 

��Č �������*Č �
�Č .��.���	Č 	����.����Č ����Č ������Č �
�Č ����������Č ��Č ��������Č ��Č 	�.�
�Č �������Č 
²Ă��Č JČ�Č��Č DČ �Č�����Č.��.���	Č ���	�Č ���
Č �
�Č ����.����Č��Č�
�Č ����������Č ��Č �
�Č ���Č��������Č 
����(Č��Č�
�Č����
Č��	Č��Č�
�Č����BČ !
�Č.��.���	Č����Č��������Č�����Č����������Č����Č��Č��Č �.�
�Č 
��Č �..���������Č ~Č �Č �����Č .��.���	Č ���	�BČ ��Č ��Č ������.���	Č �
 ��Č 	���������Č ��������Č ��Č ��Č 
��3��t�	Č ��Č ������Č �����Č �����Č E�Č ���
Č �
�Č �������Č 	�.�
Č ��������Č ��������Č ��	Č -9�Č �
�Č 
����������Č ��Č �
�Č ���Č ��������Č �����Č ��Č �
�Č �
���Č �3��-H�Č ¹'���3���Č '3��-H�Č @��.��AČ 
�
���Č������Č������	Č���������Č���Č ����������	BČ 

!
�Č ����Č ��Č 	���������Č ��Č ��.����	Č ��Č ��Č �������Č�
��Č D 7*777Č 6k	��Č ��	Č �Č 1�����Č ��Č!�(�Č 8����Č 
¹ 1!!8AČ ���Č ��Č ��3��t�	Č 	�����Č ������������ Č M�����Č �
�Č �����	Č 	�����Č �����*Č ��Č ���Č ��Č 

'� ����_�$>9>J7>R_� � �_ ����� /5@>_��_ 

���	������# 



 

	 	

	

	 	

	 	 	
	 	 	

	

	 	

 

	 	

	 

	 	
	

	

	
	 	

 

	
	

 

�1�75�O ��:*F�1O�=8: =F* EO ��=IO7"O�7FO�
�O �75� EE*75O)u 

�L5O7"O155*E%-O �M�=8) 717)*��1O�5K EF*)�F*75O 

���������Č ��Č ��,W��Č �%�Č �������Č ��Č �%�Č %� ��Č���������Č ��� 	������Č �����Č �%�Č ������� Č ���������Č 
���������+Č 

'Č �������Č �����Č ����Č ���������Č ���Č ���	����	Č ��Č ����	����Č ���%��Č D77Č �Č ��Č �%�Č ����Č ��	Č 
�	����,W�	Č������Č �����Č����������Č 	����	���Č��Č�����	�����Č E�Č �������Č������0Č M���������Č ��Č 
	���������K�����Č ���Č �����Č ��Č �Č ��	������Č ��Č �%�Č �����Č �����Č �������	Č ��Č �%�Č �������Č ���Č 
�������	���Č�%�Č�����Č%������/Č v��%��Č�������Č ��Č ���	Č ��Č ��Č ���	����	Č 	�����Č�%�Č 	�����Č�����Č 
��Č ��������Č �%�Č ������Č ��Č ���������Č ��	Č �%��%��Č ���������Č ����������Č E�Č �%�Č ���Č ���Č ��Č 
��������	 Č 

O������K� Č������Č,H������Č� ����P�	Č��`����Č�����	�Č 6����� � � ČR���(Č �%��%Č��Č ���Č�����	���	Č �Č 
�����	�����Č ���� ���Č m����� 0Č �������Č ��Č 6�����	 � � Č R���(Č ��Č �Č �����Č ��Č ���������Č ���Č ���Č 
����������	�Č %������/Č �����Č����Č��Č�%�Č�������	���Č����Č���Č��Č�����	 Č 6����� � �ČR���(Č��	Č 
V��Č &�����Č R���(Č �%��%Č ��Č �����	Č ����%Č ��Č �%�Č ����/Č ���Č ��Č �,p����	Č ��Č 	���%����Č |��Č 
���������Č ������ Č �����	�Č �%�Č����(� Č 1����Č ��Č ������������/Č ��Č��Č ��Č ���������Č ��Č �������Č �Č 
���������Č 	���%����Č ���Č �%��%Č ��������Č �%�Č 3�������Č ��	Č 3�����Č ��Č ���������Č 	���%����Č ��Č 
����Č��Č�%�Č������������Č��������Č��Č�%�Č���������Č�����Č��	���>Č 

6���`����Č�������Č��Č �%�Č�����	�����Č������Č���Č �����	Č��Č�%�Č��������Č ��	������Č��Č��,W�������Č 
��������Č �%�Č ��	������Č �3��m�Č ������Č �%�Č ��	������Č ��Č �%�Č �%���Č �����Č ����Č �������	Č ��Č �%�Č 
���,]��Č����/Č �%�Č �������Č�����	������Č ��Č���	Č�������Č �������/Č ��	Č�%�Č ��������Č ��������Č ��Č���Ĉ 
�gČ��������Č�%�Č����(�+Č �%�Č ����Č��Č¯����,WČG�,W���Č 1���Č ��	������Č �%�Č���T���Č����Č��Č�����	Č ��Č 
�Čw1�������Č _�T��Č F����	�����Č O��%����Č '���z Č 

�%�Č ��	������Č ��Č ��P�������Č � �Č �%�Č �%���Č �������	��Č �3��,H�Č ����Č ��C����Č ��Č �Č �����Č ��Č �%�Č 
������� Č ���������Č ��Č ���(��Č ��Č %���Č �Č ��������Č �,p���Č ��Č �%�Č ���,]��Č �����Č m������Č ��C����Č 
��	Č ������Č �%�Č ����/Č �����Č ���%Č ���Č �(��Č ���^��Č �����Č m	 Č �%�Č ��������Č ��Č ���C�gČ �������	Č ��Č 
�%�Č ����(�Č ����Č ���Č %���Č �Č ��������Č ������Č ��Č �%���Č ������Č E��Č ��Č v������+Č �%�Č ��������	Č 
��	������Č��Č��P�������Č ��Č �%�Č ��������Č�3��,H�Č������Č��Č�Č�����Č��Č�%�Č �������	Č 	����������Č��Č 
���Č ��	Č��Č���Č �������	Č ��Č %���Č ��Č ��´�����Č ��Č �%�Č �����Č ù������Č��Č�%�Č ��� ��	�����Č������Č 
��Č �%�Č6�(�Č &�����Č 8�����%� Č 

�'%311'2&#9+328> 

��Č ������Č �Č ������Č ��	 ������	���Č ��Č �%�Č ������Č ����������Č ��Č �%�Č �����Č ������/Č �����Č ���Č 
����������Č ����Č ��������Č E�Č �%�Č����� Č � �Č�Č ����Č ��Č ������Č �������Č ����	� Č '�Č �%�Č �� Č ��Č �%�Č 
����������Č����� /Č ��Č��	���Č������Č��Č��Č�����	�	Č��Č�������Č�������	Č�����Č���Č ��� Č 

M�����Č�%�Č �����	Č �����Č�����/Č��Č ��Č�� ĊČ���������Č��Č ��P��Č�%�Č�������Č��Č�%�Č %�	��Č����������Č 
���	������Č ����Č �%�Č ���������Č ����������Č ��Č ��������Č 	���������Č ������ Č ��Č��Č �����)��	�	Č 
�%��Č %�	�����Č �������/Č ��������Č �Č �������Č ����/Č ��Č ���	����	Č ��Č ������Č �%��������K�Č �%�Č �3��,H�Č 
E������� Č �%�Č K���Č ��Č ��������Č ��	Č ����������	Č 	���������Č �����Č ��Č �Č �����Č ��Č ������������ĉ 
�����	Č 	���������Č ���Č ��Č ��������	Č S��Č �%�Č ������Č ��Č�%�Č %�	�����Č �������BČ �%�Č ������Č ��Č 
��Č ��� Č ��Č �������Č �Č 1��8Č '����������Č ,9�Č ���������Č 	�����Č ������������+Č 'Č ���������Č 
������Č�%��	Č��Č�������	Č�����Č��Č�%�Č ������������Č��Č������������ Č 

6���Č ����Č �������Č ��Č ��� Č � � Č� � Č�		�����	Č � � Č���������Č �%�Č ��������Č � � Č���`�,pČ �%����%Č �%�Č 
����������Č ����������Č ,]�������Č ���%Č �%��Č ��Č ���Č ���Č �����Č �%�Č ������Č ��Č �%�Č ���,]��Č �����Č 

&_� ����_�$>9>J7>T_�� �_ ����� /5@>_��_ 

��������# 

�1�75�O��:*F�1O�C: @G* EO ��@GO7"O�7FO���O �75� EE*75O)u 

�7L5O7"O155*E&1O �N�C) 717)*��1O�5J EF*)�F*75O 

-H������Č �	T�����Č ��Č �
�Č ���� Č !
�Č �������������Č ��Č ����Č ����������Č ���������Č ��Č ��Č ���Č ��Č 

��Č ��������Č �
�Č ������Č ��Č ��-n�������Č ��Č �
�Č �3��-H�Č �i����=Č ��	Č ������K�Č �
�Č ������������Č 
�������Č ��Č �
�Č ��������� Č 'Č ����������Č �������Č E�Č 6�����	 � � Č R���(Č ��	Č �������	���Č 
������Č m������Č �
���	Č ��Č ���������	Č ��Č �������Č ��������Č ���	������Č ��	Č ��Č ������Č ��Č 
	����������Č�������ČE�Č���������� Č 

&� �����_�$>:>J7>S_� � �_ ����� /5@>_ ��_ 

���
������# 



 

	

	

	




 

	
 

�1�75�O��:*H�1O�<7: =G* EO ��DO7"O�7HO�
�O �75� EE*75O)u 

�7L5O7"O155*E'1O �M�=8) 717)*��1O�5J EH*)�H*75O 

����- ����%�"��&-

R
�����/Č 6 + x+Č ��	Č 1�����/Č M + X + © Č  $;SJ<F8I,G;SU F3U &FPK;2IEU  EK,I<F�U G������Č F�������Č 
&����i/Č L2$�������$Č ����$�CM���Č44d=Č4IIq¼Č 

R
�����/Č 6+Č x + Č ��	Č 1�����/Č M+Č X+/Č (;2U $;SJ<F8I,G;SU F3U &FPK;2IEU !EL,I<F�U J�	Č � + / Č G������Č 
F�������Č&����i/Č !�������Č G������Č L���$��iČ �5Č[�����Č��$�����$/Č ? ~dc0Č 

F�	��Č' $$������$/Č&FPK;U'<D.F2U�PE<.<G,AU�IFPE0R,L2IU&LP0S�U'���$�Č4IIc�Č 

F�	��Č '$$��2���$/Č &FPK;U &<D.F2U �PE<.<G,AU �IFPE0R,L2IU &LP0S�U +�$�U (FREU F3U BEE<J4=A�U 
'����	 2:Č ;/Č '���$�Č 4IIc Č 

F������	Č ;��+Č ��	Č 6��2$ČV�����Č F����/Č $FAAPK,EKU(,I82KU�F,0J�U �,@2U'<D.F2U,E0U�FLL,R,J,9,U 
%<Q2IU�,J<EJ�U x���Č 4IIh+Č 

o��2��/Č M+Č X+/Č $,A2FTF<.U �2FAF:U F3U &FPK;2IEU  EK,I<F�U G������Č M���$���Č �5ČL���$/Č !������/Č 
ã  ~q 4 + Č  

6�(�Č &�����Č ���2��Č R��$��������Č'��
����i/Č�JJ<D<A,K<Q2U�,G,.<OU&KP0<2JU3FIUK;2U�,@2U'<D.F2U 
+,K2IJ;20U,E0U�FLL,R,J,9,U%<Q2I�U x�iČ4IIh Č 

L�i$/Č  6 + 8 + / Č  +,K2IU%2JFPI.2JU�E8<E22I<E9�U4IIDČ� + º Č4II D 0 Č  

[�����Č��$�����$ČR���	�/Č L���2��Č&���2��$ČV����
/Č (FGFI,D,U';22KU�� �0��U 

G����2�ČF����2��Č&����i/Č �20IF.@U�2FAF:UF3U EK,I<FU&2,DA2JJU�FQ2I,92U�,L,U&2LU&��4IIDČ 

G����2�ČF�������Č &����i/Č °��������iČ F����i/Č&2,DA2JJU�FQ2I,82UF3UK;2U$IFQ<E.2UF3U!EK,I<F�U 
!EL,I<FU�2FAF9<.,AU&PIQ2S�U �,K,U&2KU �#��  a  ~~ q 0 Č  

G����2�Č L2�2$��iČ � 5 Č�
�Č N��2�������/Č +,L2IU +2AAU �E3FID,L<FEU &SJK2DU +2AAU %2.FI0U �,K,U 
%2A2,J2U *2IJ<FEU ��IE � �'���$$�	Č'���Č4I a IUČ °����} $Č 1������Č,9�ČG������/Č 4I ? I0Č 

&2����/Č &+[+/Č 1�2��/Č '+Č ��	Č R
���UČ 7F
���U $IFGFJ20U�IFPE0R,L2IU�FE<KFI<E9U�2LRFI@U3FIU L;2U 
)GG2IU�FKM,R,J,8,U%<Q2IU�I,<E,82U�,J<E�U !������Č4II a 0 Č  

&����$��Č F����iČ 6���$Č 1������Č '$$��2���$/Č (FREUF3UBEE<J4=AU"#>.<,AU$A,E�U '	����	Č x�iČ 4hjČ 
4IIh/Č'������	Č�iČGLVČL�iČ4II~Č��	ČL���
Č4I a I Č 

!������Č ;�$�������Č 6� + / Č �2FK2.;E<.,AU �EQ2JK<9,K<FEU $IFGFJ20U�2Q2AFGD2EKU  ��c� &<02IF,0U,E0U 
BEE<J5=AU�2,.;U%1�UBEE<J5=A�U EK,I<F�U L�iČ4IIc Č 

s����Č N��$i$���$Č 6� 	+/Č  X��������Č &���2�2��Č ������Č E�Č '�����Č R��2���Č 1������2�$/Č M�������Č 
4II~>Č 

/6@>_��_ &�����_�$>9>J7>S_�� �_ ����� 
����������# 

�1�75�O��:*F�1O�C:!?G*!EO ��?GO7"O�7FO�
�O �75�!EE*75O*u 

�L5O7"O155*E%.O �M�C)!717)*��1O�5J!EF*)�F*75O 

y����)��*Č 8>Č x�>*Č�����*Č x>Č 8>ZČ6����*Č F+Č 6+Č ��	Čo������
*Č !�N�=Č�ELIF0P/L<FEULFU�S0IFAF:�U4ċèČ 
�	>*Č a ~qq Č 

y����)��*Č 8>Čx�>Č��	Č 6����*Č F>6>*Č�ELIF0P/L<FEULFU�S0IFAF:�Ucå¶ �	B*Č a ~~h0Č 

&� ����_�$>9>J7>T_�� �_ 06@>_��_ ����� 
���������# 

mailto:�20IF.@U�2FAF:UF3U
mailto:���������2���R��$���������'��
����i/��JJ<D<A,K<Q2U�,G,.<OU&KP0<2JU3FIUK;2U�,@2U'<D.F2U
mailto:�,@2U'<D.F2U,E0U�FLL,R,J,9,U


����� 
",#%,""2%,#� 


�������  

)^=RO@>OHO@B;5H_ *L\>WXC@5XCOM_?OT_!H;OM5_#5PBY5H_/TOP>RXC>W_ 
/TOE>;Y_.O�_ & � ����_ 

$>;>K8>T_� �  _ 



















 

)0-+Œ
ɖ7 68ɗ�lɶ8 ͺ 

���,/*1Œ�Œ 

(�Ć�5�6�Œ.�47Œ 

_�������k���*��Ʒ�	2���������	Ʒ1��Ʒ�
*���Ʒ��g����Ʒ 0�g�ƍ���Ʒ
 ��Ƅ�*�Ʒ(�MƷK,*!//1� 

��*��.�0Ʒ/*,*� 



��=

   

	

 



	









 



	






 





					

}��~ü
^e¡ȡe^^ɓȢe¡͖ 

�)!�# %*�"�* ���$�(��&�#"%* '%��* #"* #$��# �* �#�%* 

ϣκш~÷~Οɴã֊Rѣϲͩ~÷R֊ 9ɍkʍjɕʑͺ9ʟkɎʌj9ͺ ўΒöϢ֊â}ü�хПѕâԇ}ü֊�Ѣϱͨ}ö�֊ 
ŮіĦĚĖĔҘ֊RĨӭĞ֊ãĞʹ��ɵĖґ҂ԼĚĨĦ֊RՓ�ԻĔӼƃ֊ ōś Çř

Èř 
ĚŒ ������X PG/%9RX 

�$����X  ���X$-=@�.K%,-,X�%C,XTM0X 
�49RX 

CŒ ɐʂ̷ͺ ̤ z˄zͺ�ETX�A)OQ5*7QUX�9%UX 
őŒ �� X "���X�6.1X �9%PR5*8QUX�:%UX 
ŐŒ ����
X �2%B-X 
KŒ �$���VX !���X$-;=�.H%,-,X�I&S-9XTN3X �<'UX 

ŏŒ ���X "���X�=%U-UX�%D,X 
CŒ ����X #���X�FTX�>%PR�+�RUX�'D,UX�?'UX 

��WX #���X�FFL;U�.J(,-,X�'D,X 

���	$������$ 

Ŏś � �����$ ������� ���$���!$ 

Òś ����	#$�"
$ 

íś ����$����$ 

Ōś myˑ̡my̋˾ͺ 

Öř 
×ř 

�+�-:D���&�D g֊3�3�D�81?3�D ʕ֊3�3�D 

��.;1/�:�D���'�D Ǡͺ 3 3�D�42@3�D ǝͺ 3�3�D 

�!*:�7D���%�D g֊3"3�D�51A3�D ʔ֊3�3�D 

�(1>��D �63��D `ͺ3�3�D�71B3�D ǟͺ 3#3�D 

�$3�D �3	D g֊3�3�D�52C3�D `ͺ 3�3�D 

��.:1.9=�
D �2<:1,D ̈ ˊͺ�1)�D 

�,�0:�D �1::1,D 1�D�1'�D 

����	��	&�
�
�������&�
�������
& 
��&����
�&ý �#�;.6-��2;/�;�*/84;�9;�;X�ŀX͖)!; 4�:�͖*��;#�--�2;�2/00��;�X�͖--; 4��͖$.��;2�16%2��;5/;�2%7�;�; 
��͖--; 4�͖ %.��; �0+%5;�0//.; ��-0+�2; �/2;�; �%45�.��;/�;���͖--; 4��͖%.	�
; �/2;4�-0,�4;8#�3�; �6,,;0�.�52�5%/.; %4;./5; 
��#&�7���; 5#�;.6-��2;/�;�*/84;%4;2�0/35��;/7�2;5#�;4�-0,�;0�.�52�5'/.; %.;-%**%-�5�34;��	!�;��Š��ÚŁ͖ 

���
�����
��&�����& ��
���
&�����& 

Ʀ��!*j�Ȣƍ���*!:Ȣ §͖`�"�Ȣ Z���*�!��Ƹ:Ȣ Z"�ǒƣ��Ȣ §͖`�"�Ȣ 

��29; �//4�; ��:͖ ��29;�/ ; �͖{ ��͖ ���͖ 
�//4�; ƙ͖{ ,�͖ �/ ; ���͖��͖ ��:͖ 
�/-0��5; ,��͖��͖ �%2-; �����͖ :��͖ 
��.4�; �����͖ �5$�; ��#͖ ,��͖ �#͖ ��͖ 

��.4�; =��͖ ��29;�5%�; ����͖���͖ ��#͖ ��͖ 
��3�; =���͖ =��͖ 

���& ������& ������� ����& ����!���& ��&  ���& ����� & �����#&  ��& 
�!�����& �"��& ���##�����$�"!& �%#$� & �
	�	��& �����& 
� � ���& �������& ���& ����������& "��!���$�& ���!��& 
���������� ���& ��$& �� & �& ���!�� �& ���!��&  �& ���"���& 
�������&�����&��%����& 

	
���������&���&����& 
��������������& 

ɛ̒ʨǥǃͺʓ˱˅ͺ ²˿˸·ͺ 

�2���; ��	!�;�52���;4�.���; 

�/-�; ���!�; �4/-�;4�.���; 

��(��5%7�; ���!�; �4�.�9��; 

�.�; ���!�;��.�;4�.���; 

�/6.; 

ǋŃǌǤͺ ¡ͺ ȞǍͺ ɔͺ̠ ͺ ʋͺ Ňͺ ˞ͺ ®˃ Ƞȟ˃ ¯˃ ʬ˃ ǞͺǊͺ Ƞǂ̶ͺ ȡʑ˃ ̞ͺǔͺ 
ɯͺ ͆ͺ !ɳͺ ˟̟ͺ ͺ ʫ˃ ÅÆͺ !ͺ ȫȬ˃ aˋͺ ɴͺ ǡǢͺ !ͺ aǣͺ ͇͈ͺ ōͺ !ͺ ɵ ń ÈÉÊͺ ɰͺ 

ƌ�,�ǉ��Ȣ�Ǆ�Ȣ�,�Ȣ!�ȢƷ�Ȣ"��ƺȢƿ�,Ȣ��j*Ǟ�Ǚ��!�Ȣg",g����Ȣ��:ÛȢ 

Ŋ֊ 
,#͖ ��͖ 
,�#͖ ��͖ 
��ā ��͖ 
��# �� ͖
=��͖ 

ŭʡʢӘӫ՟ԈӋęԉԊīęԋӌ͌ƟīԘՄԠӬԺҗȔ֊ ՠɺѩҁӨӗhhƞʟʠӉҖөӪÁÁh֊ Šʞ͊ÀÀӖĝӥӈӦӧԌ͋ӤŅĝ֊ śО֊ ηòŜ֊ ò֊ ʚʛʘşէʙʜʝ֊ ӣ՞ι͉֊ ӅԆƝ֊ ŝŞ՝θӇӆǄ Ƃʖʗҹ֊ 

����Ʒ�	��	��!�	�Ʒ8��'5Ʒ 
@�Ʒ=�
�������Ʒ�!�2�6Ʒ��!t���6Ʒ)(Ʒ
K3�Ʒ$�4Ʒ ����ř �������* �����*�����*[Ȣ 

/�
�5��	�įƷ $�%Q$#�ĉ4"4"Ʒ
N�[mƷ $�%�$#�A�4#Ʒ 

��
����*��
֊ 
�#�	 �	��	& ���������& �$�	��	��	&

 �8�Ʒ "Ʒ )NƷ Ʒ 

EVQGZa� ��*�	�Ʒ ]^[TGEa�ZBXG� ź��Ʒ ��Ʒ�&Ʒ-��Ʒ ��	eEƷFƷ 
]^[TGEa�V[EBaQ[Z� (B�Ʒ�&Ʒ�?�Ʒ�	�Ʒ���Ʒ )GƷ 

FBaG�`aB^aGF� ɦɧɨɩɪɫɬ E[X]WGaGF� "@B%B7�Ʒ N^[dZF�GVGeBaP[Z� 4#�$Ʒ�Ʒ 

F^PWVQZN� E[Za^BEa[^�  ��&�©�Ʒ N^[dZF�gBaG^�VGeGV`9� 

O[VG� ̀ PkG� "$#Ʒ��Ʒ 

F^PVVQZN� XGaO[F� a|}vx���'	���Ʒ ���Ʒ4%Ʒ#M%°Ʒ Ba�aPXG�[M� F^QVWQZN� 

V[NNGF Dj� ��Ʒ 

Z[aG`� �Ʒ "%�Ʒ 

EOGEUGF� Dj� ʀʁʂʃ Ba� GZF� [M�F^PWVQZN� 

BMaG^�F^QWWQZN� 

�ü �üMw{ �w{
YZz{ [\{ �Ʒ 
,X,X֊%֊ %֊ 

Ʒ 

3Ʒ 

#Ʒ 

%Ʒ 

4Ʒ 

@Ʒ 

FƷ 

$Ʒ 

�Ȣ 
\�Ȣ]n̂{-çèȢ�Ȣ 

�����Ʒ��5���
Ʒ 

��/����-Ʒ������ /�)(Ʒ 

œȡȢ�=�	{�x��6= 7=7=¹ �=x� �����������������������˃�wBx
6�� 8�=8�= >� ���DƷ����'�Ʒ��(�Ʒ ę«Ę�pŒ�¬Œ .���	6Ʒ��ſ��'��Ʒ 	����üƷ �Ʒ���'�Ʒ �"çř¹ŕºř*��Œ 

L1x1qŒ8��= <�=9�exûĀ � ���������Mx��xN��x�Œ�Mx��x9x̼͖ >� Ć��DƷ����'�Ʒ��G�Ʒ s��'� 
εť.ŭƙ ĢģĤƷ�Ű�ƚ'ƛƷƜ�ƝƞƷ̺ ͖à�à'ƟƷ��������˃¿֊

&�	�Ʒ��G�Ʒ 
��!tƷ.!��	6Ʒ����Ʒ���*�Ʒ�&Ʒ����'�Ʒ��	�Ʒ 

�� � � � � � � � � � � � � � �  )  )  )  )  )  �˃ªĶͧ֊ 
>�-DƷ�!��Ʒ��	��Ʒ��-/Ʒ
��¦��6Ʒ ����Ʒ���ÌƷ�1Ʒ���2��Ʒ 

"Ʒ 

"3Ʒ #Ʒ 
"#Ʒ �����������������������˃ �7 � Hx 

>�-DƷ��	��Ʒ��-/Ʒ 
"%Ʒ 

7ĮƷ 

����Ʒu���!�Ʒ�1Ʒ
����Ʒ.���	Ʒ 

ʕ͖ 7FƷ 
ğ֊�Œ "$Ʒ 

͖̄̅ Ʒ 
ɸ 
pȢ 3Ʒ 
8Œ #Ʒ 
Į֊ 
żƷ %Ʒ 

Ĵ֊ 4Ʒ2֊ 
È͖ @Ʒ2֊͵֊
Ö֊ FƷ=֊ 

%Ʒ 

Éù�ŜDƷǃ|ƼȢƎ�×�ǫȢš-Ţz � 
Ğ ĝ

� � � � � � � � �˃b�+� 
�����Ʒ 

4Ʒ 

`O�8=��=%=� �=6�= >�KDƷ����Ʒ��	��Ʒ��-/Ʒ 
ü Ě  ě  �  � � i  i  Ĝ  � � � � � � � �  Ɨͺ� �hÇѶ+� 

@Ʒ "&6=8'="̙֊ 2���Ʒ���6Ʒ ����Ʒ ���*�Ʒ������Ʒ�1Ʒ�!�2��Ʒ 

ÉƷ � � � � � � � � � � � � � � � � � � � � � ̻͖ 
FƷ >�KDƷ����Ʒ��	��Ʒ�`-/Ʒ

����Ʒ��	�Ʒ�	�Ʒ�!�2�
Ʒ�	������5�����Ʒ 

B  �����  ����������  �  �  �  �  �  �  �  x�� 
>�-DƷ����Ʒ��	��Ʒ�RK/Ʒ 

~�--Ʒ���8���Ʒ 

o��Ęĥ�֊Ċ��֊[jdwI�'+*� �YU@֊ 
����	�Ʒ����Ʒ 

%���Ʒ��
��Ʒ =�Ʒ 
5�5�Ʒ 

?�	��	���Ʒ���'�Ʒ 

>ͺ 

^_ͅ 
ȟͺ 
>ͺ 
ǧ 
>ͺʥͺ 

3"Ʒ 
ևǃ©© ���

>� ć��DƷ�«��Ʒ����'�Ʒ�ōœƷ
� � � ��= + �= %���Ʒ�
�����Ʒ =�Ʒ 

��Ð��Ʒ 6 �= �Ð��Ʒ��	�Ʒ&���Ʒ 
x� 

3Ʒ 
2֊ ��=

Ȏͺ=µͺ {U� 
3]H'Ãˆ'K�k͖d�Ä0͖fio�N͖ 

˰ͺ ab{ 
��Q Q{
[\{_{̀i{
#E#{
>M-.{
�{ �֊ 

×g͖ 
�¯��͖ ��͖Ȗȗͅ>{
inD{ 

�{y{ 

��Ʒ 
"Ʒ >$�DƷ 

�֊ 
,> w{EÂ �Ʒ¯Ǻ͖ ;ͺ 
��֊³֊
ab{ 
͗֊#Ȣ 



	

	

	





 






��
�Ʒ�����������Ʒ8��'5Ʒ 
��Ʒ=�

�®���Ʒ�!�2�UƷ��!����UƷ)(Ʒ
-3�Ʒ$�4Ʒ 
/���5����mƷ $�%A$#�AŎ"47Ʒ
N�[mƷ $�%Ċ$#�A�4#Ʒ 

�������* �����*�����*[Ȣ
 �8�Ʒ Ʒ )NƷ Ʒ 

�#�
 �
��
& ��������& �#�
��
��
& 

EVQGZa� �
*���Ʒ ]^[TGEa�ZBXG� &��Ʒ �!�Ʒ�&Ʒ-��Ʒ ���eĚƷFƷ 
]^[SGEa� W[EBaR[Z� (Ç�Ʒ�&Ʒ�?�Ʒ���Ʒ���Ʒ )GƷ 

�üԽ�֊ŲųÀÁ
<§
¸֊ 

Â�֊Ŵŵ�Ʒ<§
¸֊ 

ɹ֊ 
VǦȢYZn{-GHȢ�Ȣ 

��/����-Ʒ������ /�)(Ʒ ¤iiƷ���8���Ʒ 

<֊ ��{ 
�SS{
�ͅ�ͅɑͺ 

@{
�{ #Ȣ 

Øg͖ 
�#ãäȢ 
U;<A{ 
pnD{˦̹͖ 

�Ȣ#Ȣ 
<

A �֊wƐ �Ʒ#ȢA{ ;ͺ
��´֊ef֊ 

AŒ 
<֊ 

3%Ʒ 

34Ʒ 

3@Ʒ 
¾Áǧ֊ 

>� A��yƷ����Ʒ����'�Ʒ��(�Ʒ
���v�Ʒ3ʚH¹Ãˇ¹K�kÙ͖�ċ��� A���ȢǇ�ǪȢ&�l �ɚȁ(Ȉ�͖ � ����������

�x 

��§v�Ʒ 
@DB 79x 

µ¶ś�ś�ś
ś� �ś� ś�	�ś������ś·ś� �x� ��ś
�¸ś��ś Ü 
 
ÜƷ 7%AŉňA�A 

>%�DƷ 
?�����Ʒ�&Ʒ.�!���u�Ʒ��Ʒ"7MFƷ�����vMƷ 

ˏ·֊×Ø֊ 

·֊ėҧ֊ 
ė=֊ 

şŠͅ 
&ͺ×Ø֊ 
Վ֊͏֊͐�֊ 
�֊Aͺ�֊u֊�֊��֊�֊ 
ɂͺ 
G֊=֊�֊�֊ 

�֊ 

&ͺս֊�֊ 
ː 
̧ͺAͺ�֊ 

�,k�Ʒ���Ñ�������Ʒ8!,'gƷ
�HƷ=��k���,,�Ʒ���2��Ʒ������6Ʒ)(Ʒ
-}�Ʒ$�^Ʒ ����ř �������* �����*����� * 

/���g�,��sƷ $HIµ$#HA^7^"Ʒ
��[İƷ $HIA$#HAH^#Ʒ 

��
ñ���*��
֊ 
�#��!�	��	& ���������& �#�	��	��	& 

9�8�Ʒ "Ʒ )�Ʒ Ʒ 

EVQGZa� �k*,��Ʒ ]^[TGEa�ZBXG� &,�Ʒ9��Ʒ,&ƷL,�Ʒ �,�eěƷrƷ 

]^[SGEa�V[EBaQ[Z� (B�Ʒ,&Ʒ�?�Ʒ���ƷH��Ʒ )(Ʒ 

FBaG� ̀ aB^aGF� ��� N^[dZF�GVGeBaP[Z� ^#E"IƷ�Ʒ 

N^[dZF�gBaG^�VGeGV`:� 

O[VG�`QkG� 7$#Ʒ��Ʒ 
F^QVVQZN� E[Za^BEa[^� �
F^QVVPZN� XGaO[F� $@HHƷ=S�Ʒ #MI°Ʒ 

V[NNGF�Dj� Ă
Z[aG`� ����Ʒ #�Ʒ 

EOGEUGF� Dj� /-Ʒ 

Ba�aPXG�[M� F^QVVQZN� 

Ba�GZF� [M�F^PVVQZN� 

B�Ma�G^� F^QVVQZN� 

r�ͺ ̕ �ͺ�ü �ü�ͺ �ͅ �Ʒ :ĳ֊:ĳ֊ 

Ŷ֊ 
λң֊]n̂{-ƯȢ�Ȣ 

��/����-Ʒ�����R9/`)(Ʒ ~�LLƷ�R�8���Ʒ 
%֊ %֊ 

o��Ęԅ�֊Ċ��֊[jdwJ� 

Ʒ 

}Ʒ 

#Ʒ 

IƷ 

^Ʒ 

@Ʒ 

rƷ 

/�Ȣ ��u��ƷS)9�)�-Ʒ 
ʒɳȑ֊�Ť� 0ƚ �� ƛց֊�ø �ȢSȠ��§¨ǱªȢ �xȢ � � ͺ�x7$HEx @EB!BLx
(ZLZɥ͖Lǜ ǘ͖̍ ֊LSȢ z¶���Č���Ȣ"�� '#+ª�¦�zz�õ�D ������ö� 

� � Ś0֊(̌�%��+ ǝ(͖ .�,���Ʒ�,���'��Ʒ�,���6Ʒ�,Ʒ,�,'�Ʒ �"èř±Ŗř* Z�Ȣ 
ŎŏtƬuȢ��Ȣ̕֊�� ł֊ 9"K7x @E@�BDx 

Ʒ ̎Ŀ¯͖̏¯֊ŀ�+ O�x ¶������Ȣ" �� '$+ª�¦�ÿ͖
�����������ǜȚŭȢ 

.�,���Ʒ�,���'��Ʒ�,���6Ʒ�,Ʒ,�,'!Ʒ ¿֊
1���Ʒ��G�Ʒ 
���ZƷ.«,���Ʒ����Ʒ���*�Ʒ,1Ʒ����'�Ʒ����Ʒ 

& �×�'+�-� z � � � � � � � � � � � � 5fCx 

7"Ʒ �,���6Ʒ ����Ʒ���*�Ʒ,1Ʒ���2��Ʒ 

"Ʒ 
�Ȣ 

#Ʒ 
���������������������� 
>�ÒyƷ�����Ʒ��-/Ʒ
����Ʒ
�����Ʒ,1Ʒ
����Ʒ.!,��Ʒ 

@ED�@Hx �U@֊ 

������Ʒ���
Ʒ 

?���,����Ʒ�!,'�Ʒ 

IH��Ʒ�,���Ʒ9=�Ʒ
g�g�Ʒ 

"}Ʒ 

"#Ʒ 

"IƷ 

"^Ʒ Zͺ IH��Ʒ�
,����Ʒ9=�Ʒ 

nȢ "@Ʒ 
˗͖ "rƷ 
>֊�Œ "$Ʒ 

"Œ "Ʒ 
͖̀́ Ʒ 
pȢ }Ʒ 
8Œ #Ʒ 
Į֊ 
ċȢ IƷ 
Ĵ֊ ^Ʒ�֊ 
È͖ @Ʒ�֊p֊̸͖ rƷ 
�֊ 

$Ʒ 

IƷ 

ɝ����������������ɞ�ɟ���˃ 

>�ÓTƷ����Ʒ�����Ʒ��LSƷ 
�,���Ʒ 

���֊ù�͖ 
� �͖ 

^Ʒ �% 

@Ʒ 

rƷ 

� �֊ 
�Ń͈ń֊�ől�ǰÔȢ ��� �� ȟ ����Ȣ̄°�ś>�ÓTƷ����Ʒ�����Ʒ��LSƷ �֊ lȢ �ś�ś 2���Ʒ����Ʒ ����Ʒ ���*�Ʒ������Ʒ,1Ʒ���2�
Ʒ 

� � � Ȣ  

� �֊�� Ĺ ��Ȟ֊0�Ȣ 
̐�֊ " ȒE 0֊ �������������������������%� �Ȣ��� �Y � �� � YͺǞ�(͖EƷ EƷ >�KTƷ�!��Ʒ�����Ʒ��-/Ʒ 0֊�֊ tś�ś?ͺ �Ȣ �sś?ͺ 

����Ʒ����Ʒ���Ʒ���2�
Ʒ��������g�«���Ʒ � �% 

÷���������������������� }� ȍ ¬ Ľ ?ͅļͺ� � �̖ ՛̗֊ 
>�ÒTƷ����Ʒ�����Ʒ�RK/Ʒ � ľ֊̒  � �Ł֊�֊̓ �֊ 

$Ʒ }ͺ � �% �֊L%:7x @DD"7Dx ɜȌǂ˃ ��ͺ E � ������Ȣ 
��ıı֊ ���̔֊ 

� � Ȣ  

3]H'0µ'K�ʧ͖d�Ä0͖fio�N͖ 

����Ʒ����Ʒ1�

Ʒ 

?�*Z1� ��Ʒ����Ʒ����Ʒ 
���Ʒ*'������Ʒ 

:֊ ef֊ 
±²::֊ ɻɼ֊¹º֊ä֊ 
EÜE֊4֊Ұ ̬֊̭  ŷ֊ �֊ 

j�Ʒ
7Ʒ 

j�Ʒ
Ʒ 

j�Ʒ
@Ʒ 

j�Ʒ
rƷ 

Ȇg͖ǀŪūȢ�)úûȢ 
ʤͺȘșͅ4֊ 
hnD{ 

�{y{ 

�֊
č4֊�ͺE֊̔  �ƷǭȢ4Đ֊
��´֊
��{
�͖ 
�֊ 
č֊ 

²³>ġ´ś 

 ������� 

ăĄąĆ 



 

	

ʔ͖�֊ 
@Œ
�Œ 
"Œ 
�+
)+
�+ 
)+
"+ 
�+ 
ʷ˃ 
&ͺ�֊ 
փ֊�֊2֊ 
�֊
 ˃ 
�+u֊�֊վ֊ 
�+
�+ 
#+
"+ 
�+ 
"ͺ 
Ç͖ 

Ņś 
&ͺ 
(+
!+
)+ 
!+Aͺ2֊ 

��
�Ʒ�	��	��0�	�Ʒ80�'5Ʒ 
��Ʒ=��
�®���Ʒ�!�l�UƷ��0����UƷ)(Ʒ
i3�Ʒ$�4Ʒ 
S�
�5��	�sƷ $�IA$#�Ę"47Ʒ 
��[mƷ $�Iµ$#�A�4#Ʒ 

�A*BCE �������* �����*����� *
 �8WƷ Ʒ )�Ʒ Ʒ 

�#�� �����& ���������& �#��������& 

EVQGZa� �
*�	�Ʒ ]^[TGEa�ZBXG� Y�!Ʒ �Ʒ�YƷ-��Ʒ ��	eMƷ6� 

]^[SGEa�W[EBaQ[Z� (B�Ʒ�&Ʒ�?�Ʒ�	�Ʒ���Ʒ )GƷ 

�üv�֊i�֊V{ɃɄͅ V{WƷ 
,X,X֊%֊ %֊ 

>?Ȣ 
Ǘ�ȢVn{ȝ01Ȣ 
�Ȣ 

��S����-Ʒ�����R SR)(Ʒ iWW����8���Ʒ 

Ġ֊ cd֊ 
±²ϦĠ֊V{V{F{ 
%{ %{F֊ ̰֊Ҩ֊ �֊ 

?�����Ʒ�YƷ.�0���
�Ʒ��Ʒ7��34Ʒ����!�{Ʒ 

ҔՏ֊ 

�)01Ȣ 
01ȢÔ֊F֊ 
GnD{ 

��y{ 

�Ȣ 
�֊ 
,F�֊̫iΑ֊�֊F֊ǐǑͅno	{ʁʂ֊ 
!{
�֊ 
Ӯ֊ 

��
�Ʒ�����������Ʒ8��'5Ʒ 
5*� =�k
������Ʒ���l�UƷ���:��6Ʒ)(Ʒ
i3�Ʒ8_4� ����ř �������* �����*�����
* 

/�
�5:���mƷ 8*3�82*�4,4+� 
N�[sƷ 8*3�82*�/*42� 

��
����*��
֊ 
�#�% �%��%& ���������& �#�
��
��
& 

9�8�Ʒ +� )NƷ ,� 

EVQGZa� �
*���Ʒ ]^[SGEa�ZBXG� 1Ɖ�Ʒ9�Ú�Ʒ�1Ʒi��Ʒ ���eEƷ6� 
]^[SGEa�V[EBaQ[Z� GÇ�Ʒ�1Ʒ�?�Ʒ���Ʒ��:Ʒ )(Ʒ 

FBaG� ̀ aB^aGF� ɭɮɯ N^[dZF� GVGeBaQ[Z� /5+"62� �Ʒ 

N^[dZF�gBaG^� VGeGV`9� 

O[VG�`QkG� ,82� ��Ʒ 

F^QVVRZN�E[Za^BEa[^� 

F^QVVQZN� XGaO[F� 85**� =/�Ʒ 2#/3�� 

V[NNGF�Dj� ͍͋͌ 
Z[aG`� ����Ʒ #�Ʒ 

EOGEUGF� Dj� ʎʏʐ 
Ba�aQXG� [L� F^RVVQZN� 

Ba�GZF� [L� F^QVVPZN� 

BLaG^�F^PVVPZN� ��� 

�ü �üLw{ �w{
ʾʿ̩̪ͅͅ ʼʽͅ �Ʒsv sv{
�{ �{ 

/� 

1� 

2� 

3� 

>?Ȣ 
\�Ȣfgn{$åæȢ 
Ľ֊ 

��¢����iƷ�����`9£�)(Ʒ 

£)9�)�-Ʒ
ænıƷĲĜƷĳĴVƷnƷ ���Ʒ.����Ʒ���:Ʒ5
���Ʒ������Ʒ anv �ŒŒ ,,x ǟǠǡǢǣǤǥ֊���������������������˃˃ 

Ֆ̊̋֊ 1���Ʒ��(�Ʒ

��:�Ʒ.����6Ʒ���:Ʒ���*�Ʒ�&Ʒ���l��Ʒ 

Zx̀ -x ncZZnx ���� � � � � � � �  � �  �  �  � � � � �  � � � � �  �˃jkr@x 

.xbx ma[x #ś \�9A��DƷ&���Ʒ�����Ʒ��(�Ʒ 
ǼǽÓ n͖½Ʒ ¾Ʒ¾nƷ ���:Ʒ���ÌƷ�1Ʒ���l�
Ʒ 

m\`�1xW˃W˃ ½ƷW˃ �����'��Ʒ�����Ʒ 

¤--Ʒ�`�8���Ʒ 

Zcuhmg�\oq�[jdwJ�'-'�/-�YU@֊ 
������Ʒ���
Ʒ 

?��������Ʒ���'�Ʒ 

s{ cd֊ 
��sS{
fg{fg{i{
&{Ü&{
A{M/0{;֊ �֊ 

X�Ʒ 
,� 

aȢ 
�)éêȢ 
��+,@{ 
inD{ 

��{y{ 

�֊ 
s @ w {&{M I{t{@{ ʹͺ 
��ɂ֊
cd֊ 

AŒ
s{ 

/� 0E ����������������������˃ѴƥҀ֊ 

4� 

5� 

6� 

%���Ʒ��
��Ʒ9=�Ʒ 
5�5�Ʒ 

X�Ʒ 
/� 

8� 

,*� 1� 

,,� 

,/� 

,1� 

,2� 

,3� 

VƷ \�-DƷ1���Ʒ�����Ʒ��-£Ʒ 
����6Ʒ�����UƷ���:Ʒ���*��Ʒ�1Ʒ���l�
Ʒ 

� � � � � �˃�˃��˃�˃�˃�˃�˃�˃˃�˃�˃�˃�˃�˃ 

�
�����Ʒ9=�Ʒ 
>�iDƷ1���Ʒ�����Ʒ��-¢Ʒ���:Ʒ���l�
Ʒ 

� ..  ° . mx ���:Ʒ����Ʒ1�

Ʒ 

VƷ VƷ VƷ VƷ ������:Ʒ.����6Ʒ����Ʒ.����Ʒ���Ʒ���Ʒ
�����Ʒ 

¦������������ '+-� 
&���Ʒ�����Ʒ��i¢Ʒ 

����������ɕ˃ ѷ֊ ǁ˃ 


��:�Ʒ.����6Ʒ���:Ʒ���*��Ʒ�1Ʒ������:Ʒ����Ʒ 

X�Ʒ 
1� 

X�Ʒ 
2� 

͖̃ ,6� 
�֊�Œ ,8� 
ŇŒ /*� 

3� ŏř¦� � � � � � � � � � � � � � � � � I � � � � ��ś� Tk¡Œ�óGM�j�Œ 
�)..xo.m.x̂ +o.m/_mnx 

4� 

j�Ʒ 
3� 

?�����Ʒ�1Ʒ.���:���Ʒ��Ʒ4$,*� ������MƷ 

�+ 

!+ 

�+ 

!+ 

�+ 

+ 
�+ 

+ +

 +

 + 

�+ 
















	














 

�� � � � � � � � � � � 

�ͺ 

kȢ 
*+ 

�
+ 
�+ 

�+ 

̳͖ 
#ͺ
�+
�+ 
�+
�
�+ 
� 
#ͺ 
?֊ 
\]ͅ
�+ 
�+ 
�+ 
�+±Ȣ
 + 

�+
�+
 + 
��+ 
�+
��+ 
�+ 
#ͺ 
�+ 
�+CȢ 
�+
 + 

'Ȣ 
\]ͅťŦŧȢ
 +
�
 +²Ȣ 
�+
�+ 

��Ɔ�Ʒ�	��	��!�	�Ʒ8!�<5Ʒ 
@�Ʒ=�

������Ʒ���2�6Ʒ���t���UƷO(Ʒ
L3�Ʒ$�4Ʒ ����ř �������*�����*�����
* 

/�
�5��	�ĺƷ $�%Q$#�Q474"Ʒ
N�[ĻƷ $�%Q$#�Q�4#Ʒ 

�{
�{��*�{
֊ 
�#�	 �	��	& ���������& �#�	��	��	&

 �8�Ʒ "Ʒ ONƷ "Ʒ 

EVPGZa� ��d�	�Ʒ ]^[TGEa�ZBXG� &��Ʒ ��Ʒ�&Ʒ-��Ʒ ��	eMƷFƷ 

]^[TGEa� V[EBaQ[Z� (B�Ʒ�1Ʒ�?�Ʒ�	�Ʒ���Ʒ OGƷ 

FBaG� ̀ aB^aGF� N^[dZF�GVGeBaP[Z� @�E43Ʒ�Ʒ 

N^[dZF�gBaG^�VGeGV`9� 

O[VG�`QkG� 7$#Ʒ��Ʒ 
F^QVVPZN�E[Za^BEa[^� ɸɹɺɻɼɽɾɿ 
F^PVVQZN� XGaO[F� $@��Ʒ=S�Ʒ #E%èƷ 

V[NNGF�Dj� ��Ʒ EOGEUGF� Dj� /LƷ 

Z[aG`� ��	�Ʒ #�Ʒ 

Ba�bQXG�[L�F^QVVQZN� 

Ba�GZF� [L� F^QVVQZN� 

BLaG^�F^PVVPZN� ��� 

�ü
Lw{ �w{ŏŐÀÁőŒ�Ʒ sv sv{
�{ �{ 

Ʒ 

3Ʒ 

#Ʒ 

%Ʒ 

4Ʒ 

@Ʒ 

FƷ 

$Ʒ 

7�Ʒ 

77Ʒ 

7Ʒ 

"3Ʒ #Ʒ 
7#Ʒ 

7%Ʒ 

=Ȣ 
W�Ȣfgn{$øùȢ�Ȣ 

��/��Ś�LƷ������ /�OGƷ 

/O �O�LƷ EƷ @H7!BEx 
zÿƷ ���tƷ.!��	6Ʒ����	ƁdƷ������Ʒ ϑ֊Ƽ

 

ȗȘǂƻƠơȢ ɒ
˃  ˃

��!tƷ.���	Ʒ 
++ +3+++xqx 

¥��ŝyƷŻ ʫə͖�ɈŔƷ��A A������������ռ@x 

�����6Ʒ����Ʒ����!�Ʒ�1Ʒ.���	Ʒ����<�Ʒ��	�Ʒ 

1�	� ��	�� ��-/Ʒ @EJ)<Lx 
ƽʏ֊ßàȢȖƩ�ĦħĨ.ůñ Ʒ ɓ

;;;;˃ ɲƾ¥ƿ 
>� ď��yƷ�� 	��Ʒ��L/Ʒ 
�����Ʒ 
���Ʒ 

~�--Ʒ���8���Ʒ 

o��ӄĥ�֊ф��֊[jdwK�
@H;'DLx YU@֊ 

����	�Ʒ���ÔƷ 

?�	��	���Ʒ�!�<�Ʒ 

%���Ʒ�����Ʒ =�Ʒ 
5�5�Ʒ 

ę Ę  

\�ȅAɘ��Ȣƈ�ŷƑƷşŋ(ŕƷ
%���Ʒ�
�����Ʒ =�Ʒ 

�§��Ʒ
���!�Ʒ�&Ʒd�<���Ʒ��	�Ʒ �	�Ʒ��	�Ʒ ç��Ʒ 
/Ȣ �§��Ʒ��	�Ʒ1�

Ʒ 

{ �Ȣ 

�EȢ ŊȢ 
���Ʒ 

ʐ˃ � �ĬƷ  

?�����Ʒ�1Ʒ.�����
�Ʒ��Ʒ#ºFFƷ������{Ʒ 

�$ �##�&��&$�$%�&���&ÌȢ�F �{ � F �&Œ/�Ȣ 

s{ N{
�s s{
�ͅ�ͅɻɼͅ 

;֊ t{ 

j�Ʒ
7Ʒ 

X�Ʒ 
Ʒ 

X�Ʒ 
3Ʒ 

X�Ʒ 
#Ʒ 

� t �{ 
ťŦͅ34{B{ 
enD{
Ö͖Ơ͖ 

t{ 
sBw{�ĭ �Ʒt{B{<ͺ
no {O{ 
!{
t{
s{ 

1֊ 

1֊ó 
ó 

�+ 

�+�֊ 
�֊ 
�֊ 
�֊ 
�֊ 

�֊ 

�֊ 

����Ʒ�;��;��0�;�Ʒ80�<5Ʒ 
5*� =�
�������Ʒ�0¦2�6Ʒ��0Z���UƷ)(Ʒ
�3�Ʒ8_4� 
/�
�5��;�ļƷ 8*3�82*�4-4+� 
N�[sƷ 8*3�82*�0*42� 

����ř �������* �����*����	�* 
9�8�Ʒ +� )NƷ 0� 

��
����*��
֊ 
�#�	 �	��	& ���������& �#�	��	��	& 

EVQGZa� �
*�;�Ʒ ]^\TGEa�ZBXG� 1�0Ʒ9�¬Ʒ�1ƷK��Ʒ ��;e�Ʒ7� 

]^\TGEa� W\EBaP\Z� (B�Ʒ�1ƷĩÅ�Ʒ�;�Ʒ���Ʒ )(Ʒ 

FBaG� ̀ aB^aGF� opqrstu N^\dZF�GVGfBaP\Z� 050%32� �Ʒ 

N^\dZF�gBaG^� VGfGV`:� 

O\VG� ̀ QkG� -82� ��Ʒ 
F^QVWPZN�E\Za^BEa\^� ͎͏͕͔͓͒͑͐ 
F^PVVQZN� XGaO\F� /0<*ZƷ��<;���Ʒ ���Ʒ43�2&03�� 

W\NNGF Dj� ��Ʒ EOGEUGF� Dj� /�Ʒ 
Z\aG`� ;�Ʒ "I�Ʒ 

Ba�aQXG� \L�F^QVWQZN� 

Ba�GZF� \L�F^PWVQZN� 

BLaG^�F^QWWQZN� ��� 

ɿͺ 
ɾͺˎ�ͺ r�ͺbâb�ƷPv{ Pv{

�{ �{ 

��Ȣ 
V�Ȣb�Ʒ$��{
�{ 

��/����-Ʒ������9/�)(Ʒ 

0� 

1� 

2� 

3� 

4� 

5� 

7� 

/)9�)�-Ʒ
��0ZƷc0��;Ʒ����Ʒ��
�Ʒ @HgHx 

ƙ֊���������ɖ�����������˃ ϐ֊ 
>�9DƷ����<�Ʒ�����Ʒc0��;Ʒ��(�Ʒ
�ÛƷ����Ʒ�0�*��Ʒ�1Ʒ�0�2�
Ʒ�;�Ʒ5�cc���Ʒ 

ɗ����������������������˃ưǨKȢ 
�ıř ȋ �ü 

0� £!ř 
y©�pq�ürJü 

>�9Q��DƷ��
��Ʒ��(�Ʒ
��0ZƷc0��;6Ʒ�����Ʒ 
����<�Ʒ
����Ʒc0��;Ʒ��(�Ʒ����0Ʒ 

8� 

���;���Ʒ 

--� 

+0� 

-1� 

-2� 

-3� 

-4� 

-5� 

-7� 

-8� 

0*� 

0-� 

00� 

01� 

02� 

03� 

04� 

05� 

07� 

08� 

1*� 

1-� 

10� 

Ĳ֊[� � � � � � � � � � � � � � � � � � �  � �  �  6?7x 

2� �0�����Ʒc0��;Ʒ��;��Ʒ�`�/Ʒ
�����Ʒ 

��¤���¥ř] � �ü 
3� 

[ � � � � � � � � � � � � � � 4HiEx

¨ř�ř ���Ʒc0��;UƷ ����Ʒ�0�*�Ʒ�1Ʒ�0�2�
Ʒ 

ªͺ ?˃ ?˃ 'ř 
4� �]Ʒ aa֊ 

ք[�����¨���������������¨ªօʓ֊
ˈ֊α֊ >�~DƷ����<�Ʒ��(�Ʒ ƣʲ˃֊ 

5� Ô̲��������������������Ò͖ 
>�9DƷ�f
��Ʒ��(�Ʒ 

]��ü 
7� 

Ƹ����  ����  �����  ���  �  �����  DDȢ 

8� 

-*� 

iWW� ���8���Ʒ 

Zcthmg�\oq�[kdwI�
@HA�CHx�ӻƁ֊ 

����;�Ʒ����Ʒ 

I���Ʒ��
f�Ʒ9=�Ʒ 
5�5�Ʒ 

Å�;��;���Ʒ�0�<�Ʒ 

�
�����Ʒ9=�Ʒ 
����Ʒ��;�Ʒ1�

Ʒ 

P{ ��{ 
��{Q{R{bűÍƷ 
>{ 9:{ 
�{ t{ 

¶ͺɝ͖k56{
�T��{ 
��{78{>{
Í�ÄƷ 

��{y{ 

��Ʒ 
+� 04� 

�34�� 

05�25�25� 
1-)�*"*0� 

23�3*� 

t{
P{

>{�ͺ&֊̱  I{t{>{ <ͺ ��ą֊ 
ef֊ 
!{
t{
P{ 

3]H'0µ'K�k͖d�̋0͖fio�N͖ 






�ͺ 

�
�+ 
�+ 

�Œ 
ňŒ 
Æ͖ 
"ͺ 

ʵ͖
�+ 
�
"+ 

+ Äͺ 
�ͺ
�+ 
$+ 
�+ 
�+

 +
%+ 
�+
�+
 + 
&+ 
�+ 
ͷͺ 
#+
"+ 
�+ 

ŃŒ
 + 

ǡȢ 
�ͺ
'+
 +
� 

%++ 
�+ 

�� JƷ�	�f	JJ��	�Ʒ8��'5Ʒ 
@�Ʒ=�

J®���Ʒ��f2J�Ʒ��!����6Ʒ)(Ʒ
L3�Ʒ$�4Ʒ 
aJ�J5��	JsƷ $�%Q$��A4"47Ʒ
N�[sƷ $�%ē$����4�Ʒ 
EVQGZa� �
*�	�Ʒ 

�, BCE �������*�����*����	�*
 �8�Ʒ Ʒ )ÆƷ Ʒ 

�#�	"�	��	& ���������& �#�	��	��	& 

]^[TGEa�ZCYG� &��Ʒ ���Ʒ�&ƷL��Ʒ ��	eºƷFƷ 

]^[TGEa� W[ECaP[Z� (B�Ʒ�&Ʒ�?�Ʒ�	�Ʒ���Ʒ )(Ʒ 

�ü
kx{bâ
sv 
�{ 

kx{b�Ʒ sv{
�{ 

=Ȣ 
WǖȢb�Ʒ$ƮȢ 
Ų֊ 

��a����LƷ������ a�)(Ʒ ~�LLƷ���8���Ʒ 

s{ ��{ 
�SS{bbÖƷ 

Eͺ t{ 

ńŅņŒ�)ÂȢ 
ʣͺ)*u{
Ö�ÄƷ 

�{y{ 

�Ȣ
t{ 
s 

u 
Ľś 

&֊̩  �Ʒtu{;ͺ
��֊ȕԗ֊
��{ 
"{
t{
s{ 

3%Ʒ nś ��ś 
?�����Ʒ�1Ʒ.��J��uJƷ��Ʒ"�M4FƷ�J�J��MƷ 

 

 


 


 

 	

�+ 

�+
�+ 
�+
"+ 
�+M͖ 
�+ 

"+ 

�֊ 

�֊ 
�֊ 
�֊ 

�֊M͖ 

�֊ 
�֊ 
�֊M͖ 

��k�ƷW	��	����	�Ʒ8��<5Ʒ 
@�Ʒ=�
�������Ʒ���2�6Ʒ���Z���6Ʒ)GƷ
3�Ʒ$�4Ʒ ����ř �������*�����*����	
* 

a�
�5��	�mƷ $�%Q$#�Q4|4"Ʒ
Æ�[mƷ $�%Q$#�Q�4#Ʒ 

��
ñ���*��
֊ 
�#��!�����& ���������& �#�	������&

 �8WƷ "Ʒ )NƷ "Ʒ 

EVQGZa� ��d�	�Ʒ ]^[SGEa�ZBXG� Y��Ʒ �ƌƷ�YƷL��Ʒ ��	eEƷFƷ 

]^[SGEa� V[EBaP[Z� GBWƷ�YƷ�?�Ʒ�	�Ʒ���Ʒ )GƷ 

E[X]VGaGF� FB%B"�Ʒ N^[dZF�GVGfBaP[Z� @E%Ʒ�Ʒ 
F^QVVPZN�E[Za^BEa[^�  ��Y�
�Ʒ N^[dZF�hBaG^�VGfGV`;� 

O[VG� ̀ PkG� "$#Ʒ��Ʒ 

F^QVVQZN�XGaO[F� a�'dZƷ��'	���Ʒ ��WƷ4%Ʒ#M%éƷ Ba�aQXG� [L�F^QVVQZN� 

V[NNGF� Dj� ċČč 
Z[aG`� "Ʒ¡�Ʒ 

EOGEUGF� Dj� ʈʉʊʋʌʍ Ba�GZF� [L�F^PVVQZN� 

BMaG^�F^QVVQZN� 

�ü
qw rw{
̉̊̌ ̍ͅ ʯʰͅ WƷs s
�{ �{ 

ű֊ 
ϔͷ֊WXn{$��{ 
ź֊ 

��aW�R� Ʒ�W���� a�)GƷ 

a) �)RKƷ
#�% ԕȎպ֊ ���ZƷ.���	Ʒ����Ʒ��
�Ʒ Ѩ֊���������������������˃Ѻ֊ 

>� yƷ����'�Ʒ
����Ʒ.���	Ʒ��G�Ʒ 
����"�"��� ��% ���Ʒ����Ʒ���d��Ʒ�YƷ���2�
Ʒ� �Ʒ5�..���Ʒ 

ɘ�����������ə����ɚ�����˃ѹՃԱ֊ 
>� ���DƷ�Ƃu��Ʒ��G�Ʒ 
���Ʒ.���	UƷ�����Ʒ 

¤KKƷ���8���Ʒ 

Zcuhmg�\oq�[ldw3�
@IA�D@x�ģ¡֊ 

����	�Ʒ���
Ʒ 

Ʒ 

3Ʒ 

#Ʒ 

%Ʒ 

4Ʒ 

@Ʒ 

FƷ 

$Ʒ 

Ʒ 
����'�Ʒ
����Ʒ.���	Ʒ��G�Ʒ�����Ʒ ?�	��	ư�Ʒ���'�Ʒ 

%���Ʒ��
��Ʒ =�Ʒ 
5�5�Ʒ 

"Ʒ 

|3Ʒ 

|#Ʒ 

|%Ʒ 

ʷ֊ 

&�&Ȣ 

sHF�x�#% 
ʏ˃ �������Ʒ =�Ʒ

]Ʒ 

����Ʒ��	�ƷY���Ʒ #Ʒ �������Ʒ.���	Ʒ��	��Ʒ�� aƷ 
�����Ʒ.�d���	�Ʒ���Ʒ��ƷV4#�Ʒ 

EƷ 

��% ��x ŋ� Ōͺ����"% 
?�����Ʒ�YƷ.�������Ʒ��Ʒ#ġFFƷ������EƷ 

s{ cd{ 
ȺȻĎĎ֊¹º֊ɽɾ֊ä֊
Ó֊͘ Ó֊m֊ v
̮֊;֊ t{ 

X�Ʒ 
"Ʒ 

X�Ʒ 
Ʒ 

X�Ʒ 
3Ʒ 

X�Ʒ 
#Ʒ 

aȢ 
�T��{
��{Ȝͺ 

m֊ 
mnD{ 

� y {  

t{
S?w{
$� H{
t{m֊<ͺ
Њ�ą֊
҄֊̔ 
!{
t{
s{ 



 







 

ƴƵfȢ

�1֊>֊ 

u͖ 
1֊ � 
�
"+ 

>֊ 
>֊�֊ 
�֊ 
�֊ 
�֊ 
�֊ 
G֊
"+ 

u͖ 
G֊ 
�֊ 

�֊ 
�֊T֊�֊ 

����Ʒ�	��	��!�	�Ʒ8!�<5Ʒ 
5*� =�
�������Ʒ���2�6Ʒ���Z:��6ƷOGƷ 
K3�Ʒ8�4� 
S�
�5:�	�¿Ʒ 8*3�82*�4.4,� 
N�[¿Ʒ 8*3�82*�/*42� 

����ř �������* �����*������*
 �8�Ʒ ʍ֊ ONƷ ,� 

��
����Н��
֊ 
�#�	 �	��	& ���������& �#�	��	��	& 

EVQIZc� ��*�	�Ʒ 

]^[TIEc�ZdXDI^� I,*�//1� 

]^[SIEc�ZBXI� &��Ʒ ���Ʒ�&ƷK��Ʒ ��	ŸEƷ6� 

]^[TIEc�V[EBcP[Z� (B�Ʒ�&Ʒ�?�Ʒ�	�ƷH�:Ʒ O(Ʒ 

FBcI�`cB^aIF� ɰ E[X]VIaIF� ɴ N^[dZF� IVIeBaQ[Z� /5*'3/� �Ʒ 

N^[dZF�gBcI^� VIeIV`9� 

Ba� cPXI� [L� F^PVVPZN� 

O[VI� ̀ QkI� ,82� ��Ʒ 
F^QVVPZN�E[Zc^BEa[^� 

F^RVVQZN�XIcO[F� /�<*tƷ��<	���Ʒ ���Ʒ43�2'/3�� 

V[NNIF�Dj� ć
Z[cI`� 7H�Ʒ 

EOIEUIF�Dj� ʄ Ba�IZF� [L�F^QVVPZN� 

BLcI^� F^QVVQZN� 

�üÈƶƷ�w{
opͅˡˢͅ opͅ H{sv sv{
�{ �{ 

�Ȣ 
ƙ�Ȣ
-GHȢ�Ȣ 

��/����-Ʒ������ /�OGƷ 

SO �O�-Ʒ 
���ZƷ.���	6Ʒ����Ʒ���:Ʒ�!��	�*Ʒ������Ʒ 

/� ҳ֊Ʌ															�Ɇ	����˃ ;̯  � 
\� TƷ����<�Ʒ��(�Ʒ 

1� 

2� 

3� 

4� 

5� 

6� 

8� 

/,� 

//� 

/1� 

/2� 

/3� 

/4� 

/5� 

/6�  

/8�  

�����UƷ ���:Ʒ���*��Ʒ�&Ʒ�!�2�
Ʒ 

չ֊ �	��������	�Ʒ
�����Ʒ�&Ʒ.���	Ʒ����<�Ʒ��(�Ʒ '+�0� 
ɧͺ����������ɇ��� 

˃

łŃ͖ 
\�KTƷ ��:�Ʒ.���	Ʒ��	��Ʒ��-/Ʒ
���:Ʒ ���*��Ʒ�&Ʒ�!�2�
6Ʒ��	��Ʒ�	�Ʒ�����Ʒ 

'+- (�
\� A��TƷ��	��Ʒ��-SƷ 
.���	6Ʒ���:Ʒ���*��Ʒ�&Ʒ�!�2��ĄƷ�����Ʒ 

vx������������ø�ù��������;̰+� 
\� TƷ&�	�Ʒ��(�Ʒ
2�ÛƷ��	��6Ʒ���:Ʒ���*��Ʒ�&Ʒ�!�2�
6Ʒ�����Ʒ 

\� ���TƷ��	��Ʒ��-SƷ 
.���	6Ʒ���:Ʒ���*��Ʒ�&Ʒ����<�Ʒ��	�6Ʒ��	��Ʒ�	�Ʒ�����Ʒ 

�®ƪǠ��ǁǛȢƏ�øƊz ""  "�""  "�������y� 
������:Ʒ���
���Ʒ2���Ʒ�����Ʒ�	�Ʒ��	��Ʒ 

(�
Çȓւ֊Ɉ������������������ 

 ˃
x �� 

\� Q��TƷ&�	�Ʒ��	��Ʒ�`K/Ʒ
����6Ʒ��	��Ʒ�	�Ʒ���Ʒ���:Ʒ���*��Ʒ�&Ʒ���2�kƷ 

8� ��� 
?�����Ʒ�&Ʒ.�!�:� �Ʒ��Ʒ8',2� ������EƷ 

ţ�K-Ʒ���8���Ʒ 

Zcthmg�\oq�[idw3�'- �ģ¡֊ 

����	�Ʒ���©Ʒ 

%H��Ʒ��
��Ʒ =�Ʒ 
5�5�Ʒ 

?�	��	���Ʒ���<�Ʒ 

�������Ʒ =�Ʒ 
���:Ʒ��	�Ʒ&���Ʒ 

s{ ab{ 
�s s{
�ͅ�ͅʲͺ 

Eͺ 2͖ 

j�Ʒ 
.� 

j�Ʒ 
/� 

ʠ͖̊ 
�2Œœ͖ 
ţŤͅŨũȢ6ȢƶfƇȢ
�țȢ 

2͖ 
s 6w{wÈ �Ʒ24͖Đ֊ 
��֊³֊
ab{
�͖2͖
s{ 

ɱɲɳ ɵɶɷ 

ĈĉĊ ʅʆʇ 

�+

�)'�

)0-+Œ
�7 68��l67 ͺ 

���,/*1Œ(Œ 

ð.Œ Í����35��326Œ �č�7��42����Œ 

_�Ŷ�����
���*�
Ʒ`	2���������	Ʒ1�!Ʒ�
*�	�Ʒ��g����Ʒ ��g������Ʒ
 ��ƃ�*�Ʒ(�MƷK,*�//1� 

��*��.��Ʒ/*,*� 



 

  

ä�Ĝ����ř 
Ñ�ģĖöò�þ��ř à�ómř 
Ξΐ|Ʒè7ћΰМ|7ϰè7сÞϟ֊ʹ|7ĄєϠтÞ7уĄ֊ 

.�C�.&͖� ͖
 ��&�\Ȗ�\$A͖� ®�D&� $&�� ͖ 

C.�C�ɗ�>͖>�®�A�CɆ� &͖ 
̍˥˛͖DȤ�͖.�$>͖Ð͖ȥȦD��A͖ȃȎ$\ȓ͖.�$>͖ 

� �D��Aå͖� &$ɒ��͖	 

�	^��
Ȣ��ÇļȢ�3Ȣ�]Ȣ��L�Ȣ
 

�	^��
Ȣ�(
	ĽȢɇɢ͖2�@Ȣ2��3Ȣ 

_�	_(�	�ȢƐ��Ȣ 

2����3�Ȣ��
(�8�Ȣ]ƛ8
	�Ȣ 
���Ȣ7�	�8
Ʃ
��	Ȣ��(�Ȣ
 

7��7���@Ȣ��
ƉƧ�Ȣ
 

ƚƞ��LȢ
 

Ȩ͖˔Ɋ͖��� ��&
 	�&�� �����&��#� ��& � &�%
&
 

ɛȍȺǓ͖ ȏȀɡǔ͖���������	��&
 

 

   

 

���³ 

���³ 

X���� �³B���ri {��³F n
³ 

Ofwr³K��³ 

���³ BKXPN(b#WBNK³ �³ 

���³ SBX0³#NK(BX=NK³ �³ 

���³ <Kd0SXB7!XBNK³ OPN#1(cP-³ �³ 

���³ SbII!PBS-(³Sb"SbP3!#-³#NK(BXBNKS³ 
���³ 3{��³ 
���³ #�f²r²³ S~� ³ 

�³ 
�³ 
�³ 

Sf�n³`͖Sf�n³f�n³7�f¬r�³	 �³ 
���³ Sf�n²³V{� ³ �³ 
���³	 Sf�n²³S{� ³X~��³ �³ 
���³	 7��ª�n¯f r�³ �³ 

���³	 P-#MII0K(!XBNKS³ �³ 
���³ 3�ª�nf {��³(r�~w�³ �³ 
���³	 Ff r�f�³1f� y³O�r��ª�r�³ �³ 
���³ S©hu���³(�f~�fwr³	 vĻ 

1f� z�ªf�r³ #���{nr�f {��³	 Ƥ͖ 
���³ -±if¬f {��³f�n³"fi���w³ �Ȣ 
���³ Of¬r�r� ³#��� �ªi {��³ �Ȣ 

���³ 70K-P!F³SX!X-I1KX³N3³ F=IBX!XBNK³ ��³ 

(P!eBK7S³ 

"��rz��r³F�if {��³O�f�³ (�f¯~�w³K���³ Ź͖ 
F�w�³�t³"��rz��r�³�³ �³�Ȣ (�f¯~�w³K����³ �³ �³ư͖
S©wwr� rn³"fi���³f�n³(�f~�fwr³S²� r�³t��³"f�r�r� ³	 (�f¯|�w³K���³ �ũ͖



	

���³ AJ[PN(a&\@NL³ 

X���� �³ C���ri {��³E n�³ 

 q	��	͖Ƞ�sIʪʙ�˅	�͖ȭ�ʤǀr0ev_;f0IX;9v7tv&_�v�;M;ef;v#08[7;PNI�v[Xv7;E0N<v[<�������v'Xi0`I[v 

%IRIf;9�v f[v 8[X9l8fv0vC;[f;8EXI80Mv IXp;efIC0fI[Xv29v%IRIf;9v(E0e;v##v�XpI_[XR;Xf0Mv,If;v 

�ee;eeR;Xfv�)E0e;v##v ,��vB_vfE;v]_[];`fuvM[80f;9v0fvfE;vX[bE;0efv8[S;_v[<OXXIe@Mv�;08Ev 

+[09v0X:v��jv,I9;v+[09vIXvOZIe@N�v'Xf3I[	v .E;v%IRIf;9v(E0e;vkkĻ ,��v70e;9v[Xv0X0MtfI80Nv 

f;efIXCv[<v e;N;8f;9v e[IMv e0V]N;e�v 7tv 1Xv IX9;];X9;Xfv M07[_0f[_t�v rIMMv 7;v el7RIih;9v lX9;_v 0v 

e;]0_0f;v8[p;_
v 

.E;v]n][e;v[<vfE;v C;[f;8EXI80Nv]0_fv[<vhE;v IXp;efIC0fI[Xvr1evf[v9;f;_VIX;v fE;vel7e[IMv0X9v 

D[lX9r0f;_v8[X9IfI[Xev0>;8fIXCvgE;v 9;eICXv29v8[Xehd8fI[Xv[<v0v_;eI9;XfI0Nv9;p;P[]R;Xfv 

[XvfE;veIf;�v #Xv ]1_fJ8lM0_�vC;[f;8EYI80Pv90f0vr6vf[v7;v]_[pI9;:vB_�v 

%ͺ ";X;_0NvBlX9IXCv8[X9IfI[Xev 

%ͺ ![lX90fI[Xv9;eICXv7;3IXCv]_;eel`;ev 

%ͺ �[Xeg`l8fI[Xv _;8[RR;X90fI[Xev 

%ͺ  s80p0fI[Xv_;8[W;X90fI[Xev 

.EIev_;][_fvIev]_[pI9;:v[XvfE;v70eIev[<vfE;v07[p;vf;aev[<v_;<;_;X8;v0X9v[XvfE;v0eem]iI[Xv 

fE0fvfE;v9;eICXv[<vgH;vef_l8fl_;evrJMMv7;vIXv088[_90X8;vrIiEviG;v0]]PI807N;vClI9;NIX;e�v7lIM9IXCv 

8[9;ev 0X9v ef0X91_9e	v #<v iE;_;v 1_;v 0Xtv 8E0XC;ev IXv fE;v 9;eICXv =0k;ev _;P;p0Xfv f[v gG;v 

C;[f;8EYI80Mv20Mte;e�v[l`v[?8;veE[lN9v7;v8[XelMf;9vf[v_;qI;rvgG;v9;eICXv29vf[v8[X@_RvfE;v 

`;8[RR;X90fI[Xev0X:v8[RR;Xfev]_[pI9;9vIXv iE;v_;][_h�v 

���³ S:W-³#MJ(:W:MJ³ 

.E;vel7L;8fv]_[];_ht�v0]]_[sIR0f;Muv��Tv08_;evIXv0_;0�vIevM[80f;9v[XvfE;v;0efveI9;v[<�*�Fv,I9;v 

+[0:�vX[`fEv[<OZJe@Mv�;08Ev+[09vIXv#ZIe@M�v /E;v M;C0Mv 9;e8_I]fI[Xv[<vgE;v]`\];`gtvIev(0cv 

[<v%[fv���v�[X8;eeI[Xv��v.[rXv[<v$XXIe@M�v�[lXgtv[<v,IT8[;v� 7;IXCv)5ev�v0X:v�v[Xv+;<
v 

(M2v-Q+������	v 

�fv iE;v fIT;v [<v fE;v IXp;efIC0fI[X�v iE;v eIf;v 8[Xf0IX;9v 0v ef[X;v E[le;v 0X:v 74ev rIfGv C_1eev 

8[p;_;9v3;0evIXv fE;v pI8IXIft�v0fvfE;ve[lfEr;efv][bI[Xv[<v fE;v]_[];_gt
v .E;v70N0X8;v[<v fG;v 

]_[];_ftvr0ev0v <0_TM0X9vrIfEvMIX;ev[<vf_;;ev0X:v7oE;e�v .[r0_9ev fE;v e[lfEv0X9v;1efv [<vfE;v 

^_[];`ft�v fE;_;v r0ev 0v Et9_[v el7ef0fI[X	v .E;v ;sIefIXCv eIf;v C`09I;Xfv r0ev 0MR[efv A0fvrKfEv 0v 

eMICEfv9_[^v0fviE;vX[_fEvf[vfE;vX[`fE;0efv8[U;_v[<vfE;v]_[];_htv .E;vC_19;v:I>;_;X8;v7;fr;;Xv 

�	�"& ���
& �������&��������� ���&�����& ������#�&�������& ��!�&�&% &��& 

   

X���� �³ ;���pi {��³ E n�³ 

×�ië·¹Ê�ãiÔ×ëc¹±iÃëT¶eë×�iëÔ�×iëi·×ÃT·cië¶iTÇë×�iëci·×Çië¹lë×�iëÀÃ¹ÀiÇ×ç�ëãTÔëTÀÀÃ¹æT×i£éë 

SP8�PĻ 

���³ Dd-TW<5 W<NK³ OPN$-(_P-³ 

R�ië xi¢eë ã¹Ç�ë zÃë Ø�ië �¶àiÔ×��V×�¹·ë ã]ë cTÃÇ�ieë ¹Û×ë ¹·ë 6ÀÃ�¢ë w½Ļ 7''<OĻ V¶eë c¹·Ô�Ô×ieë ¹lë 

eÃ�¢¢�·�ëi���ØëÔTÀ£ieë_¹Çi�¹¢iÔë�G¹Ô(ë QĻ ×¹ëIrĻTcÇ¹ÔÔë×�iëÔ�×i�ë R�ië_¹Çi�¹ªiÔ�ëTeàT·cieëÛÔ�·�ë 

Vë ×ÃTc�ë ¹Û¶Øieë eÃ�¢£ë Ã���ë iÁÛ�ÀÀieë ã�×�ë c¹·×�·Û¹ÛÔë p¬���Øë Ô¹¢�eë Ô×ië TÛ�iÇÔë ÔÛÀÀ£�ieë_çë Vë 

ÔÀic�T£�Ô×ëeÇ�¢¢�·�ëc¹¶ØÃTc×¹Ç�ë I¶ØTÃ�¹ëO¹�¢ë;Ã�¢¢�·��ë iä×i·eieë×¹ëeiÀØ�Ôë¹lë3!/ë×¹ë3)3ë_i¢¹ãë 

×�iëiåÔ×�¶�ë�Ç¹Û¶eë¢iài¢�ë 

@·ëØ�iëÔVÀ¢ieë_¹Ãi�¹¢iÔ�ëÔ¹�¢ëÔTÀªiÔëãiÇiëÇi×Ã�iàieëTØëÃi�Û¢TÃë�¶ØiÏYÔëÛÔ�¶�ëVëÔÀ¢�×ëÔÀ¹¹·ë 

ÔV³À¢iÇë�·ëc¹¶�Û·c×�¹·ëã�×�ëO ×T·eTÃeëLi·i×ÃT×�¹·ëRiÔ×ÔëÛÔ�¶�ëTëeÃ�à�·�ëi¶iÃ�çë¹lë142ë�¹Û£iÔë 

qS8'Ļ��¢_Ô��ë R�iëÔVÀ£iÔëãiÇië�ei·×�o�ieëV¶eë¢¹��ieë�¶ë×�iëvi£eëT·eëãiÇiëcTÃi�£¢çë_V��ieë 

zÃë¢T×iÇëà�ÔÛV£ë�ei·Úc^�¹¶�ë >Ã¹Û·eãVØiÃë¹_ÔiÃàT×�¹·ÔëãiÃiëTeië�¶ë×�ië_¹Çi�¹£iÔëfÛÃ�¶�ë 

T·eë ÛÀ¹·ë×�iëc¹À£i×�¹¶ë¹lëeÃ�££�¶��ë 

R�ië _¹Çi�¹£ië £¹cTØ�¹¶Ô�ë iÔØT_¢�Ô�ieë VØë Ø�ië Ô�×ië _çë ¹ÛÇë o�i£eë ÀiÇÔ¹·¶i¢�ë TÃiëÔ�¹ã·ë ¹·ë ×�ië 

VÀÀi¶eifë9¹Çi�¹¢iëC¹cT×�¹·ëL¢T·ë �;ÃVã�·�ë G¹"ëA�*ë R�ië�Ç¼Û¶eë i£iàV×�¹¶ëT×ëØ�ië_»Ãi�¹ªië 

¢¹cVØ�¹·ÔëãiÃiëei×iÃ�·ieë�·ë×�iëviªeëÛÔ�·�ë×�ië R¹Àë ¹lëLTàii·Øë¹·ë7'įĻO�eiëN¹Te�ë T×ë Ø�ië 

iTÔ×ë ie�ië �·ë {¹·×ë ¹lëØ�iëÔ�Øië i¶ØÃT¶cië?͖eÉàiãTç�ë TÔë TëØiÀ¹ÇTÃçë_i·c�ëVÃ�ë�R�9 ! E � � ! ë 

Wxq³ f��©�qn³ q�q«f |��³ �s³�������³ v�³ xq³ W�"�H�³ n�q�³ �� ³ �q��q�q� ³ ¡xq³ wq�oq¢}j³ 

q�q«f {���³ 

���³ T`II!P<T-(³T_"T_R!#-³#MJ(<W<NJT³ 

NiliÃi·cië �Ôë Veië ×¹ë ×�ië TÀÀi·fieë 9 ¹Ãi�¹£ië C¹cT×�¹·ë L¢V·ë �;ÇVã�·�ë G¹�ë .�ë T¶eë D¹�ë¹lë 

9 ¹Çi�¹£iëÔ�ii×Ôë�;ÇVã�¶�ëH¹Ô+ë 7ĻØ¹ëxrĻzÃëei×V�¢Ôë ¹lëvi£eë ã¹Ã��ë �·c¢Ûe�¶�ëÔ¹�¢ëc¢TÔÔ�o�cTØ�¹¶�ë 

�¶rÇÃieë Ô×ÃVØ��ÇTÀ�ç�ë V¶fë �Ç¹Û¶eãT×iÃë ¹_ÔiÏTØ�¹¶Ôë cVÃÇ�ifë ¹Û×ë eÛÇ�¶�ë eÇ�££�·�ë ¹lë Ø�ië 

_¹Çi�¹£iÔ,ë 

R�ië Ô�À¢�o�ieë Ô¹�¢ë ÀÇ¹v«ië c¹·Ô�Ô×ieë ¹lëØ¹ÀÔ¹�£ë V×ë Ø�ië�Ã¹Û·eë ÔÛÃmVcië ã�×�ë Të ¢VéiÇë ¹lëv££ë VÙë 

²¹Ô×ë ¹lëØ�ië _¹Çi�¹£ië£¹cTØ�¹·Ô�ë¹àiÇ£ç�·�ëeiÀ¹Ô�ØÔë ¹lëc¢VçiçëÔ�¢×�ë ÔT·f�ë ÔT·fçëÔ�¢×ëV¶eëÔT·eçë 

�( WJ��$A� Z^WZWc65�56qJW[O6Uf� cB56�aW.5��BQQBc>J��WQf/^BW� Zszu " �x�ί)֊ 



	

	

	

	

	

X���� �³ ;���pi {��³ F n�³ 

�Đ��Ļ �"��ÎĻ T�"��Ļ 	����"��"���Ļ ��Ļ���Ļ �+���E��*Ļ ����+�����	Ļ ��Ļ ���Ļ��)�����Ļ �����"���*Ļ �)�Ļ��Ļ 

Ă�����ÝĻ 

�� �³ 2|��³ 

@+ğ�"��Ļ ��	Ļ ��	Ļ ��3��"�*Ļ ?�'Ļ ��Ļ R''��Ļ "�Ļ ��"�ª����OĻ ���Ļ ��������	Ļ ��Ļ ���Ļ ���Ļ 

��������Ļ �����#���1Ļ |�	�)��B�9Ļ ���Ļ ��3��#�Ļ ��Ļ ���Ļ ��������Ļ �����"���*Ļ �-����Ļ 

T�������ĻU�5Ļ ¤ä͖ �Ļ �����Ļ ��Ļÿ��Ļ ���Ļ ����+�����	1Ļ A��Ļ V��Ļ ����"���	Ļ ��Ļ���	�Ļ �E���Ļ 

������Ļ �"��Ļ�)Ļ�"���Ļ���	Ļ�N-�	Ļ�"��Ļ�����"�Ļ��	Ļ�ĵ���	�	Ļ��Ļ 	�����Ļ��Ļ'1Z�Ļ��Ļ &�ĻĖ�Ļ 

�����Ļ9)�	�GĻ ��ĻB�Ļ�+�Ļ��"�"��Ļ����Ļ��"�Ļ�����N��Ļ 3����/��Ļ ����������Ļ���Ļ����)ª�	Ļ 

Ĺ���Ļ�����Ļ���ĻĮ����"�Ļm Ļ���Ļ/���Ļ"	���#Ā�	Ļ��Ļ�ĻV��Ļ��Ļ���Ļ/�������Ļ��9�;Ļ 

���³ #�f²p²³ S|� ³ 

[�Ļ ���Ļ�����"��Ļ��ĻT�������Ļ Õ*Ļ�Ļ������Ļ�"��Ļ 	����"�Ļ���Ļ ��������	Ļ/����Ļ���Ļ���Ĭ"�Ļ 

��Ļ�Ļ 	����Ļ��Ļ'5R�Ļ2��Ļ9��	��Ļ{��Ļ������Ļ�"��Ļ���Ļ��������	Ļ�"��Ļ������Ļ��Ļ�B���Ļ����Ļ 

�����Ļ�����"�"��5Ļ T���	Ļ ��Ļ���Ļ @���	�)	Ļz�������"��Ļ����Ļ )��+���Ļqéf���+��²Ļ��Ļ ÙĻ��Ļ 

Q IĻ�����Ļ���Ļ'1R�Ļ�����)��"��*Ļ���Ļ������Ļ�"��Ļ 	�3��"�Ļ���Ļʶ˳͖��Ļ��ĩĻ��"ûĻ 

A��Ļ���+���Ļ��"��+��Ļ��������Ļ��Ļ��"�Ļ �������*Ļ ���ĝ"�Ĵ�	Ļ2��Ļ��"�Ļ 	����"�*Ļ ���9�	Ļ 

2��ĻR'Ļ��Ļ 7v_¸Ļ Ď�	B���B�9Ļ��B��Ļ��Ļ���Ļ���	"�"���ÏĻ 

���³ Sf�n³`͖Sf�n³ f�n³5�f«q�³ 

�) �J� ��%,� 

|�	����B�9Ļ���ĻV��Ļ��ĻT��������ĻR*Ļ<Ļ��	ĻZĻ�����"���*Ļ�Ļ���	Ļ 	����"�Ļ���Ļ����+������Ļ 

��Ļ 	�����Ļ�� '1Z�Ļ��Ļ'GI�Ļ2��Ļ 9��	��Ļ A��Ļ���	Ļ 	�3��"�Ļ���ĻV��Ļ ��Ļ V��Ļ��Ļ���"±�Ļ 

9)�B�� *Ļ �E��Ļ�����Ļ��Ļ���	�Ļ�"��Ļ��	Ļ�-���	�	Ļ��Ļ 	�����Ļ��Ļ¤ 1͖ l�Ļ��Ļ7�<�Ļ2��Ļ°��Ļ 

�-§��E�9Ļ9��+�	Ļ�����;Ļ 

T���	Ļ ��Ļ���ĻUÃ���+��*Ļ "�Ļ ���Ļ ���¤�Ļ ��ĻÖ7Ļ ��Ļ <wĻ�����Ļ3��Ļ ';R�Ļ ��������"��¹Ļ ���Ļ 

�����"��Ļ 	���B��Ļ ��Ļ���Ļ ���	Ļ 	����§�Ļ ���Ļ ��K����Ļ ��Ļ 	����4Ļ {��Ļ ���+���Ļ ��¨��±��Ļ 

�������Ļ��Ļ���Ļ��E�Ļ �������*Ļ )��)¨���	Ļ2��Ļ���Ļ���	Ļ 	�3��"�*Ļ ���9�	Ļ2��Ļ wĻ��Ļ QI�ºĻ 

#�	B���B�9Ļ K�"��Ļ��Ļ���Ļ���	E�#���1Ļ 

[Ļ�����Ļ���	Ļ̀ ͖���	Ļ��	Ļ9)����Ļ 	����"�Ļ���Ļ����+�����	Ļ��Ļ���Ļ�����"��Ļ��ĻT�)������Ļ 

&Ļ��	Ļ�sĻ �����Ļ�Ļ���	�Ļ�"��Ļ�"��Ļ �3��ď�»Ļ��Ļ 	�����Ļ��ĻZ;Z�Ļ2��Ļ9)�	�uĻ {��Ļ 	�3��E�Ļî�Ļ 

Z^W]c;5�5; l8JWZP;Qf�� cB5;�aW.5��BVSBc>J�� WQf/^BW� Zszv�&��x�ɶ֊ 

Y���� �³<���qk {��³ F n�³ 

>�������Ļ ?Ļ ����.��Ļ ���Ļ 6���Ļ ���	�	Ļ �đ��Ļ �����Ļ ��Ļ���	�Ļ �.��ÒĻ CĻ >�������Ļ 8Ļ 

^���#��tĻ���Ļ 	����JĻ���Ļ�%��Ļ��	Ļ\��Ļ��D%��	Ļ6%�Ļ����Ļ��Ļ������Ļ���	Ļ��	Ļn�����5Ļ 

>����Ļ��Ļ���ĻUg������Ļ��H<Ļ��	Ļ<HĻ�����Ļ��� 'GS�Ļ�������#��*Ļ���Ļ��6��Ļ�ï�	Ļa���	Ļ 

��	Ļ������Ļ�����.�Ļ6Ƴ�Ļ 	����Ļ��Ļ����Ļ 	����4Ļ A��Ļ ��%�Ļ �������Ļ ����#���	Ļ =��Ļ��.�Ļ 

�����#Ļ���Ļ�����ðñ�Ļ��������GĻ CĘ�����Ļ��Ļ��.�����Ļ�������Ļ��Ļ���Ļ�������Ļ6���Ļ 

%�Ļ���Ļ���n�Ļ��Ļ�v��	Ļ ? 7_*Ļ��%�Ļ���Ļ���Ļ���������Ļ���Ļ�ĥ�Ļ��%�����Ļ��Ļ��Ļ�����#�Ļ 

���Ļ��Ļ��Ļ����#���Ļ 	��.�c��Ļ��Ļ�����Ļ=��Ļ��Ļ������Ļ�£��Ļ��Ļ�Dd��%�n1Ļ >��������Ļ 

Ÿ͖ � Ļ8Ļ6���Ļ����%����ĻJ�Ļ��Ļ���	Ļ?͖���	ĻD��Ļn�����Ļ�����#�Ļ��Ļ������Ļ��HÐH�ĻĄ��Ļ 

���	�;Ļ L��Ļ��6��Ļ�.�%�Ļ��İ�Ļ�����.Ļ���Ļ���Ļ�����%����5Ļ 

���³ Tf�n²³T~�£³ 

[Ļ���	�Ļ�#��Ļ 	����.Ļ���Ļ������	Ļ�Ļ���Ļ ����.��Ļ��Ļ>�������ĻI�Ļ ����6Ļ��Ļā��Ļ��Ļ�Ļ 

	����Ļ ��Ļ Q 4 Ļ?Ļ�Ļ =��Ļ ���	�4Ļ L��Ļ �D�	�Ļ �.��Ļ �����%*Ļ �#�Ļ ���X���Ļ ��Ļ�%���Ļ ����OĻ 

�-��	�	Ļ��Ļ�Ļ 	����Ļ��Ļ˓ 4͖ <�Ļ=��Ļĉ���ÑĻ à�� Ļ��Ļ���ĻUg�����Ļ��Ļ? ? Ļ�ė���Ļ���Ļ'5 ×�Ļ 

��������J��YĻ���Ļ���	�Ļ�J��Ļ�����#�Ļ6��Ļ�������GĻ A��Ļ������Ļ��#�����Ļ�������Ļ��Ļ���Ļ 

������Ļ=��Ļ �.�Ļ 	����.Ļ6��Ļ ? S_*Ļ.��#���.��Ļ��#�Ļ����#�#���hĻ 

���³ Tf�n²³T~�£³Y~��³ 

yG*WJ��'�� 

CĻ�ó	�Ļ�#��Ļ�#^^Ļ�����%�Ļ���Ļ����������	Ļ ��Ļ���Ļ��Ļ��������Ļ�����J���tĻ �����Ļ���ĻV��*Ļ 

������Ļ�#��¾Ļ ���	Ļ��Ļ�����Ļ�#��Ļ��Ļ 	�����Ļ��Ļ';H�Ļ�Ļ7;<�Ļ=�dĻ������Ļ ���Ļ�����Ļ�#��Ļ 

�.��Ļ�����#�Ļ����#���	Ļ��Ļ�Ļ�������������Ļ�%-���Ļ��Ļ�m	Ļ���Ļ�#��OĻ6%�Ļ������Ļ��Ļ�%���Ļ 

����*Ļ����Ļ��Ļ����Ļ��	Ļ������iĻ 

>�����^��Ļ7¼Ļ S*Ļ<*Ļ H*ĻvĻ��	ĻIĻ6���Ļ��d%���	Ļ%�Ļ��Ļ�����Ļ�J��Ļ�#��Ļ�����%Ļ�Ļ������Ļ 

��ĻH57�Ļ��ĻHPH�Ļ����6Ļ��Ļ�-.�#��Ļ������Ļ�����Ļ��	Ļ���Ļ��6��Ļ�%�J�Ļ��Ļ���Ļ#��Ļ�����#Ļ 

6��Ļ��Ļ������.���	PĻ C�Ļ>�����^��Ļ £͖ ��	Ļ 8¿Ļ��Ļ �%��Ļ 	����%�Ļ �-������Ļ��Ļ�Ļ�����Ļ�ùĻ 

8 5 8�Ļ=��Ļ���	�hĻ >D���Ļ��Ļ���ĻUÄ������*Ļ #�Ļ���Ļ����Ļ��Ļj 7 Ļ��Ļ����Ļ����Ļj ''Ļ�����Ļ 

���Ļ'1S�Ļ �������%��OĻ ��Ļ �J��Ļ 	����%Ļ ���Ļ �������Ļ �Ļ 	�����Ļ ��ĻQ Ó'Ļ��Ļ 758�Ļ=�dĻ 

�����Ļ��	Ļ������Ļ�����Ļ��Ļ��Ğ�Ļ�����Ļ�����Ļ�c�Ļ����^5Ļ 

A��Ļ%�g�.��Ļ��#����Ļ�����Ļ��Ļ���Ļ�������Ļ����.����Ļ=��Ļ���Ļ�����Ļ �%��Ļ�%��Ļ�����J�Ļ

 �����Ļą�dĻƣ͖ ��Ļ j <�YĻ#��.��%��Ļ��%�Ļ��Ļ����Ļ����#�#���5Ļ 

ZaWZWc65�56l<JWZP6Uf�� cB56�aW.5��BUUBc>J�� WUj1aBW� Zszw���x���� 






 


   

	


 
 


	

 	





 


	





  

 	


 

  


 

	 	 	

	 	

	 	

Z����¤�³ ;���qi¤���³F¤n�³ 

���³ 5��©�n®f¤q�³ 

@������Ļ��Ļ�������!���Ļ���Ļ�������	Ļ �Ļ ����Ļ��Ļ���Ļ������&��Ļ 	��
��Ļ���Ļ 	�
&&
��Ļ 

��	Ļ����& 
��Ļ� �����GĻ í���Ļ���Ļ��K����
��Ļ��Ļ 	�N&&
���Ļ =��Ļ ���� Ļ �!�Ļ 	���������Ļ 

!�Ļ���Ļ�����
��Ļ��Ļ�� ���&��Ļ j F Ļ7Ļ��	Ļ 8Ļ��Ļ 	�����Ļ��Ļ? 1<�Ļ��Ļ8 4 Ļ�KĻ2��Ļ���	 �`Ļ [Ļ���Ļ 

����Â �Ļ��Ļ ��� ���Ļ��Ļ ���Ļ �����
��Ļ��Ļ��������Ļ8 F Ļ��Ļ �Ļ 	����Ļ��Ļ8 5 l�Ļ=��Ļ���	�;Ļ 

U�Ļ=��Ļ�����Ļ���Ļ ������	Ļ!�Ļ���Ļ ���
�N��Ļ������&��Ļ����Ļ����&��
��Ļ��Ļ �
��
��4Ļ 

>����Ļ��Ļ���Ļ��& Ļ����ħ��
���Ļ��	Ļ���Ļ��
��� �Ļ�������Ļ���V��Ļ��Ļ���Ļ��%�Ļ �������Ļ 

��� %����Ļ2��Ļ���Ļ���������FĻ �Ļ �Ļ���Ļ��
�N��Ļ����Ļ�Ļ� ���	�����Ļ����
�
��Ļ�-N���Ļ �Ļ 

�M�Ļ����a����Ļ ���Ļ ������Ļ 	�$��
��1Ļ [&������Ļ ����Ļ ��Ļ���Ļ���������Ļ�� �Ļ pĻ ��Ļ 

����&��
��FĻ �Ļ 
�Ļ���Ļ��
�N��Ļ����Ļ����Ļ�������Ļ��Ļ���� Ļ�!�Ļ��Ļ���
�
�����Ļ=��Ļ���Ļ 

�!��Ļ��ò�Ļ 
����Ļ�����a�-�����
 ���Ļ���Ļ&�£Ļ����Ļ0 Ļ����Ļ�
K��Ļ ��Ļ� 	
�
��YĻ$������Ļ 

���� Ļ �
���Ļ �-N��Ļ �Ļ ���Ļ �¦&&Ļ ��Ļ ����Ļ �����
�Ļ �����Ļ ���Ļ �&K���Ļ 
K�����!�&�Ļ �
&&Ļ 

�$��
�FĻ 	�����ċ��Ļ��Ļ���Ļ�
K�Ļ��Ļ���Ļ����1Ļ 

AM�Ļ����
&
���Ļ�����Ļ����&Ļ �Ļ���Ļ���	a����Ļ��	Ļ��!��&Ļ����� �Ļ���Ļ���Ļ����ô�
����Ļ �Ļ 
���Ļ������&��ÇĻ k�Ļ���Ļ��Ļ���Ē���Ļ��Ļ ��!�����Ļ�������
 ��hĻ 

���³ Q#MHH-J( [=MJS³ 

}�Ļ���� �����Ļ����Ļ���Ļ������� Ļ 	���&��K���Ļ�
&&Ļ��Ļ�Ļ ��
����
��Ļ���	
�
�
��Ļ�
��Ļ�����Ļ 

��������Ļ ~�	Ļ  ��
����
!�Ļ������Ļ�
��Ļ���������5Ļ ã���
��Ļ��Ļ���Ļ��������Ļ ~��Ļ �
��Ļ����
��Ļ 

��Ļ���Ļ����
�%�
��Ļ!��Ļ���Ļ X����Ļ��Ļ�M�Ļ�
��Ļ��Ļ��
�Ļ 
�����
�!� ��hĻ 

L�
�Ļ ���� �Ļ �Ļ 0 Ļ � �& 
�%��pĻ ���
¤�Ļ �������Ļ �Ĝ�5Ļ [Ļ ����
���Ļ 
�����
���
��Ļ ������Ļ /�Ļ 

���	�����Ļ�Ć� Ļ���Ļ&!����Ļ�÷Ļ���Ļ����
�
�
��Ļ���Ļ�
��Ļ� ! ��Ļ�&!�Ļ ��Ļ���������uĻ 

�	 �³ 2�©�nf¤|��³ )q�|w�³ 

ҮύɁ֊WJ�Ϗ)ώΦ֊ 

�M�Ļ0��	!�
���Ļ0�Ļ���Ļ� ������Ļ������Ļ�~�Ļ��Ļ�����ġ��Ļ��Ļ�������
��!�Ļ ����!	Ļ 

?͖���
�Ļ0�� 
���Ļ0��	�	Ļ ��Ļ�Ļ���
��Ļ�����
�Ļ��Ļ���	FĻ ���	�Ļ �
��FĻ ��!���Ļ�
��Ļ � Ļ�!�	�Ļ 

�
��Ļ ��&� 1 Ļ �M�Ļ 	�����Ļ ��Ļ0������FĻ ��
&Ļ����Ļ���Ļ ���Ļ ���
��Ļ����
��Ļ � ���� ��Ļ0�Ļ��öĻ 

0Ĳ�	!�
���Ļ���Ļ�����Ļ��&��ÚĻ 

Z^WZWb65� bB56�̂ W.5�� BQQBc=J��WQf/ ^BW� Zszu {��x� K)֊ 

X���� �³ >���pk ���³ F n ³ 

à8ТΤ8Ϟ�֊ I�КΥ ե֊ Q8σ֊ѐЖ�֊ O�ͳ8øø�zI�I֊I�Qðëz֊ 

z8ȋ֊ à�͝Oðϻë֊ЗO�QQѓOΏ֊ 

In �%N � ���On -J(m0mn]@Lcn¢͖͖̆̇ ���nF(n 

,JUjn���n `R.mn]?Idn eBIIn ���nF(n 

�n ! �%Nn� ���Nn ](Q.mn]?Idne?IIn ���nF(n 

,JUjn���n ](Q.mn]?Icnc?JIn ���nF(n 

�n " �%Nn� � ��On aQ.nȟ͖c?IJn ���nF(n 

+0IUjn���n ](Q.mn]?Jcne?JJn �&nF(n 

�n # �%Nn� ���Nn ](P.n �ü ���nF(n 

,IUjn�	�Nn aQ.mn]?JeneAIIn �%%nF(n 

�n " �%Nn� I �ÈOn ](P.n ���nF(n 

,IUjn I � �Nn `Q.mn]?JenhJIn ���nF(n 

ˆ֊ $ �%Nn� ���KNn ](Q.mn]?IendBIIn ���nF(n 

+0JUjn���n ](P.mn]@IencCJJn �%%nF(n 

ˊ֊ J ��N � ���On ^(P.mn]?Jene?JIn ���nF(n 

,JUjn�
�n ](R.mn]?Jene?JJn ���nF(n 

È֊ I �N � ���Nn `P/n]?Icn¢͖e?JJn ���nF(n 

+0IUjn���n ](Q.mn]?IeneBIIn ���nF(n 

¸ͺ O0(]iX0.n9UNng0n0l?]dBQ:n;UiP.n I40J�n 

A��Ļ���!�Ļ!� Ļ ���)����!�Ļ������:���Ļ��Ļ���Ļ0+�	!�����sĻ�������	Ļ!� Ļ/+#��Ļ+����Ļ���Ļ 

!/���Ļ)���::��	�	Ļ��!)#��Ļ3)����)��´Ļ����	Ļ���Ļ�-���	Ļ7ÔĻ!�	Ļ &Ļl:Ļ���3������¬�`Ļ 

y�Ļ ���+�	Ļ /�Ļ �����Ļ ��!�Ļ �M�Ļ!����Ļ��������	!�����Ļ0)Ļ���Ļ0+�	!�����Ļ�!��Ļ/���Ļ 

!�!�����Ļ/�Ļ ¬ q	��	͖_�sInj�´	�͖b�ʨ͖ 2�:Ļ���Ļ����):!����Ļ�/�!��� Ļ !�Ļ���Ļ/�����¬�Ļ 

���!�����5Ļ A��Ļ/�!)���Ļ:!��)#!�µĻ���Ļ#���)3)��!����Ļ/������Ļ ���Ļ/�)������Ļ !��Ļ���Ļ 

����:����!�����Ļ ��Ļ��#�Ļ��3�)�Ļ:+��Ļ��Ļ����X�	Ļ��)�+��Ļý�]	Ļ���3������Ļ3)�ĳ�	��Ļ 

/�Ļ  ˯ū�	  ͖ _̧ I˶nj�´	¸͖ b�ʥĽ͖ ��Ļ �!�#	!��Ļ ���Ļ #�0):!����Ļ 0�Ļ ���Ļ +)��ćĻ °��Ļ 

�����ģ�����Ļ��!¥�5Ļ 

�	�³ Ff¥p�f�³-f�¥x³O�p��©�p�³ 

�( �I� ��$A� 

}����Ļ�+��+®!��Ļ �!���Ļ�#]]Ļ ���!Č�Ļ���!�!����Ļ�!)��Ļ ��!��sĻ �M�Ļ �!���!�Ļ ��#]Ļ3�������Ļ 

:!�Ļ/�Ļ��:3����Ļ�����Ļ�M�Ļ0������¥Ļ�e+!����ÛĻ 

ê  Þßç q ķ � ³ e r Ļ  

Z^WZWb65�56pIWZM6Qf � BQQgb>I�� WQf/^BW� Zszu�ˇ֊�x� K)֊ 



 

 

	

	














 	


  


   	











 


	 














j<0Y0n Ɏ͖Ɋͺ J(c0Y(Inʭ˵͖WZ3_i[n 

ȫ͖ȥ˃ J(c0Y(Jn0(\=nWY0__iY0n-V7-?0Qcn 

͖̌ �͖ �iJMniScnj0?:<cnU5n_UCIn Y0c(CQ2n 

Ȓ͖Ȥ˃ �1Wc<nU6nj*IIn+0IUknf>0n8T_<2n:Y(.0n 

X���� �³ ;���ql£{��³ F n�³ 

G(n 

Ŧ�Ƙ͖ 
Ƒ ŷ �ŧŨ͖E�N�n 

Nn 

˫͖�͖'iY->(Y:0nJU(._n).D(-0QcncUnf<0n+(bN0Qcnj(IIn H(n 

yĻ ��Ļ�������Ļ ��Ļ�Ļ���g��������Ļ��������Ļ���«��Ļ ����Ļ ��Ļ��������Ļ��D���Ļ��Ļ����Ļ 

���Ļ ��Ļ��Ļ�������Ļ �� �����Ļ ���Ļ ��������Ļ�����Ļ����Ļ ��Ļ ���� ������Ļ �Ļ������Ļ 

��Ļ�����Ļ��Ļ��Ļ��� �����Ļ��������Ļ�����	Ļ��Ļ�����Ļ��Ļ�����Ļ��Ļ�������ĻU��Ļ Q' 4 Ļ  

L��Ļ 	�D%����Ļ �����Ļ �����	Ļ��Ļ��Ļ�Ļ���%���Ļ�����Ļ ���	���Ļ�Ļ�Ļ¢��Ļ���Ļ����Ļ ��Ļ 

����ÀĻ��	Ļ������Ļ��Ļ�Ļ�������Ļ��Ļ? ''Ļ��Ļ�������Ļ��®� ���Ļ����Ļ��Ġ������Ļ��Ļ 

�Ļ ����-���Ļ \���Ļ �� ��PĻ C������D����Ļ ����Ļ ����\��Ļ ��Ļ ���Ļ ����������Ļ �����Ļ ��Ļ

 ����������4Ļ ä�Ļ �����Ļ �Ļ ���c���Ļ ��Ļ ��\������Ļ ��Ļ�� ����Ļ ��� OĻ ��Ļ \���Ļ 

�Ķ� .��Ļ�����Ļ �����Ļ�����	Ļ��Ļ������Ļ����Ļ¢��Ļ��Ļ�Ħ����Ļ���Ļ��Ļ���� ĻØ''Ļӿ֊ 

���«��Ļ �����	Ļ ��������Ļ ��Ļ���Ļ�� ������Ļ������Ļ�����GĻ 

���³ S©h¦���³*�f|�fwr³ 

>����Ļ��Ļ��Ļ���Ļ��� Ļ����Ĩ�����Ļ�Ļ��Ļ�� �����Ļ��������*Ļ�Ļ��Ļ���Ļ����©��Ļ��Ļ 

�� �Ļ ��Ļ ��Ļ���������Ļ� ���Ļ��� Ļ��Ċ�Ļ��Ļ ���������Ļ0����Ě�Ļ����Ļ��ĻS1Ļë�Ļ 

�Ļ� G'�Ļ�����Ļ��Ļ�-�����Ļ� ��o	Ļ�����4Ļ ������ *Ļ�������Ļ� ��������Ļ���������Ļ 

���Ļ��Ļ��������	Ļ��Ļ��Ļ���	Ļ 	������4Ļ åĻ��Ļ���Ļ����c��Ļ��Ļ��Ļ����oĻ��Ļ����Ļ����Ļ 

��Ļ��Ļ����Ļ���Ļ���Ļ��Ļ�Do���	Ļ�� ���Ļ����¯����Ļ��Ļ���������Ļ\�����Ļ �����Ļ��Ļ 

���������Ļ��Ļ ��Ļ �-�������PĻ 

@��ı�� Ļ ������Ļ ����Ļ ��Ļ ��Ļ ������DpĻ�����Ļ��Ļ����Ļ ��Ļ� �	�iĻ ������ ÁĻ ��Ļ��Ļ 

���������Ļ���Ļ����������Ļ�Ļ��Ļ����Å��f�����Ļ���������*Ļ���������Ļ������Ļ��Ļ����Ļ 

�Ļ�����]Ļ��Ļ���fú��� Ļ������iĻ L��Ļ��������Ļ��Ļ��Ļ��e�������Ļ��Ļ��Ļ�������Ļ� ����Ļ 

����Ļ ��Ļ����Ļ�Ļ ��Ļ���Ļ��Ļ����������GĻ 

�������Ļ���� Ļ��Ļ����Æ�of�����*Ļ�Ļ���c���Ļ��Ļ� �'Ļ��Ļ�������Ļ�� bz@@Ļ������� Ļ 

CĻ� Ļ��Ļ�e�������Ļ������Ļ��Ļ����Ļ��Ļ�Ļ�������Ļ��  %� Ļ��	��Ļ ��Ļ����iĻ L��Ļ��		���Ļ 

������Ļ��Ļ��������Ļ�Ļ�Ļ����ĻxI_Ļ@���� �Ļz�����Ļ��-%���Ļ ĪĻ������4Ļ 

���³ -f� x�©f�q³%���~nq�f {��³ 

L��Ļ b�� ��Ļ á�������Ļ â���Ļ ��e�©���Ļ ��Ļ �]�Ļ ���������Ļ ��Ļ �������Ļ �Ļ  ����Ļ �Ļ 

¶ˁ֊XI�ʋ¶ʁ ʧ֊ Z_XZXc65�56l8IXZM6Qh �� cB56�_X05 �CRSBc?J�� XQi1`BX� Ztzu�+ ~x�K)֊ 

W���� �³>���qi {��³ G n�³ 

��W���Ļ��������X�Ļ0���Ļɟã͖ đ֊Ĉ���Ļ �Ļ���Ļ0����
��Ļ�-$����
 ��ÜĻ 

ɞ͖ȣ˃ �È@ � k 4� ;}Ļ  

����Ļ�Ļ�������ě���Ļ$�
�(Ļ��Ļ�
��¶Ļ���Ļ������Ļ��
�$�������*Ļ�Ļ��	Ļ< � ë�(Ļ��W�Ļ� ��Ļ���Ļ 

,�Ļ ��X��Ļ ��Ļ ' 1 '8Ļ ��	Ļ � 1 'YĻ ���$��� ����ÉĻ A����Ļ ������Ļ �����	Ļ ,�Ļ ���
���	Ļ ,�Ļ ���Ļ 

@�¯�(����Ļ���E����4Ļ 

���³ .°mf«f |��³f�n³"fm���|�w³ 

�-�����
���Ļ �����	Ļ ���$��Ļ6
��Ļ���Ļb����
�Ļ b���$��
����Ļ������Ļ��	Ļ@�����ĻC��ËĻ 

C��Ļ�-�����
��Ļ �Ļ��
�Ļ 	��$��Ļ(���Ļ ? Í 7Ļ�tĻ����� Ļ,�Ļ���$�	Ļ,��XĻ��Ļ�Ļ����Ļ�����Ļ������Ļ 

(�mĻ <8Ļĺ ; Ļ CĻ øĕ�����Ļ ���$�Ļ ��ĻRĻ ���Wĸ�����Ļ ��Ļ £͖ ��Ģ
���Ļ � ���Ļ ,�Ļ  ���
��	Ļ �Ļ 

�-����� 
��Ļ"���Ļ��������	Ļ���Ļ��Ļ���	�Ļ��
��`Ļ 

è�ē��Ļ�����	��(��Ļ$��,���Ļ �Ļ���Ļ���
�
$���	Ļ �Ļ�-�����
���Ļ��Ļ �$���Ļ���$��Ļl;��Ļ 

2��Ļ���Ļ�-W�(
��Ļ�����	Ļ�����uĻ @� 
��(Ļ���$���Ļ2��Ļ$�����	Ļ�����Ļ �Ļ(��Ļ���	Ļ��
��Ļ 

�,���Ļ���Ļ(
��Ļ 	�$��
�Ļ��	a��Ļ��W�Ļ�m	Ļ���:�Ļ
 �Ļ���Ļ�
��Ļ(
��Ļ���Ļ,�Ļ����������	ÊĻ y�Ļ �Ļ 

���Ļ �$
�W��Ļ ����Ļ ���Ļ �:����Ļ ��Ļ�����Ļ �
��Ļ ���Ļ ,�Ļ �����Ļ ��	Ļ ���Ļ ,�Ļ ���	��	Ļ ,�Ļ 


������
��Ļ�¦�����	Ļ ���$�Ļ 
�Ļ���Ļ�-����� ��Ļ 	��
��Ļ�����Ĥ��
��;Ļ L��Ļ����:�����	Ļ 

�����Ļ �Ļ���$�Ļ���Ļ,�Ļ������	Ļ,�Ļ$��$
��`Ļ 

b����E�Ļ 2��OĻ ��Ļ ī
��Ļ �-������	Ļ ��
�Ļ ���Ļ ,�Ļ ���	Ļ ¡�Ļ ,��Xþ��
��`Ļ ì��Ļ ��
�(���Ļ 

���(���Ļ��Ļ����Ļ��Ļ(��Ļ��
�Ļ�(Ļ(��Ļ�$$��Ļ�����FĻ�
��W�Ļ æ 1 Ļ8Ļ�Ļ2��Ļ���	�*Ļ�$$�� �Ļ(�Ļ/�Ļ 

�
����Ļ����Ļ ��Ļ �$�
���Ļ �� �ĭ���Ļ �������PĻ C��Ļ��������	Ļ ��
��Ļ ������	Ļ2��Ļ(��Ļ 

��������Ļ�
��Ļ ����Ļ��Ļ,�Ļ������	Ļ��Ļ pĻ��ü�
�����Ļ��Ļ���Ļ 	��Ļ �
	�Ļ��Ļ (�Ļ�$�
���·Ļ 

$�
��Ļ��Ļ$�������(;Ļ |�����Ļ��
�Ļ�����
��Ļ���Ļ,�Ļ 	�#�	Ļ��(Ļ��Ļ�Ļ��
�(���Ļ�������Ļ�����Ļ 

(���Ļ ���Ļ �$�
���Ļ ��
�����Ļ ���(��YĻ (��Ļ ���Ļ ��Ļ(�
�Ļ �����
��Ļ �����	Ļ õ�Ļ �
�"��	Ļ ��Ļ 

����(
���Ļ�����Ļ(��Ļ 	�����Ļ��Ļ���$���
��Ļ��	Ļ���Ļ��� 
����Ļ����������Ļ� 
��Ļ ,�Ļ��Ļ� ����Ļ 

�����������4Ļ A�$��
�Ļ ��	Ļ �����Ļ ���$����
,��Ļ �č��Ļ ������	Ļ 2��Ļ ���Ļ �
��Ļ ���Ļ,�Ļ 

�����	Ļ �Ļ ���	���$�Ļ�����YĻ ��,Ĕ���Ļ��Ļ �$$�����Ļ��Ļ���Ļ���	���$�Ļ����
����ÌĻ 

���³ Of«q�q� ³#��� �©m |��³ 

ʦˀ֊YL� |$,� 

���Ļ¡����E��Ļ $�������Ļ 	��
��Ļ �Ļ ,���	Ļ ��Ļ ��Ļ�����$�
��Ļ����Ļ (��Ļ ��,���	�Ļ ��
��Ļ 

�
��Ļ ����
�(Ļ ��Ļ�����
�Ļă��Ļ �
�(Ļ��Ļ���	�Ļ �
��Ļ (
��Ļ ��(��
���Ļ�� ��Ļ���Ļ��Ļ ��	
��Ļ(�Ļ 

Z^WZWd65�56m:IW[N9nf � eF6�_X.5��DQQBd>K� YQf2^BW� Zszu , �x � �� 



ɸʿ֊�L֊��$A� 

W���� �³:���pk ���³F£n�³ 

����ë{¹ÑÕëÑÛÑbh½Õ�_�£�Õè�ë T´eëTÃië�i´iÂT££çëlT�ÂëÖ¹ë ¾¹¹Âë¾Tàii´ÖëTÖiÂ�T£Ñ�ë 

ǿr˨ʸh˒Â˃±͖Ȅˤˠ±ˮmÂm͖ǐ͖ Ȕ�͖ /1¼ EɹʘF͖�»1¼¿F͖ 
ȕƩ͖�˂·ʣFJ͖�»1J¿F͖ 

ȂhrmǑ͖ ¨©//͖�JE·1¶E½͖Ǿ͖ 
ɕ̈°õ°hrʩǒ͖ ¨©//͖�Jʓ1¶E½͖�͖ 

��  p͖  
�� p͖ 
Ȟɔɉ͖G͖  
Ɛ��͖G͖ 

�� p͖ 
Ɯ�͖Ӿ֊ 

Ŷ Ɲ�  G͖  
Ɨ��͖G͖ 

P�ië T_¹àië ½Tàii´Öë eiÑ��´ë Õ��c�´iÑÒiÑë TÄië _TÑieë ¹´ë T´ë TÑÑÛ¾Ö�¹´ë Ö�TÕë Ö�ië 

c¹´ÑÖËcÖ�¹´ë�Ñë cTÂÃ�ieë ¹ÛÕëeÛÈ´�ëÕ�iëeÂ�iÂëÕ�ië¹lëÖ�iëçhTÂëT´eëÖ�TÖë Ö�ië ÑÛ_ë�ÂTeië�Ñë 

ÑÖT`¢i�ë ´¹Õë�iTà�´�ë Û´eiÂë c¹´ÑÖÌcÖ�¹´ëÖÂTub�ë ?lëÕ�iëÑÛ_�ÂTeië �ÑëâiÕë T´eëÛ´ÑÖTa£i�ë 

Tee�Õ�¹´T£ëÕ��c¡iÑÑë¹lëÑÛ_�_TÑiëTÖiÂ�T¢ëTçë_iëÂiÁÛ�Ãie�ë 

<¹Âë T´çë ¾¹ÂÖ�¹´ë ¹lëÕ�ië Â¹Teë â��c�ë â�££ë _ië TÑÑÛieë _çë Ö�ië Q¹â´�ë Të ¸ÍÛë 

¾Tàii´Õë eiÑ��´ëÑ�¹Û£eë_ië�´ëTcc¹ÂeT´ciëâ�Ö�ëÕ�iëcÛÂÃi´ÖëQ¹â´ë¹l ¥µ´�Ñv£ëÑÕT´e[eÑë 

T´eë Ñ¾ic�wcTÕ�¹´Ñ�ë 

=¹¢¢¹â�´�ë Ñ�Õië �Te�´��ë Ö�ië ÑÛ_�ÂTeië ¹lë½Tàhi´Õë Ñ�¹Û¢eë _ië ½Â¹¹lëÂ¹¢¢ieë ÛÑ�´�ë Të 

�iTàçëà�_ÂTÕ¹Ðë Â¹¢¢iÂ�ë �tvÑ¹~ë Ñ¾¹ÕÑë ÂiáiT£heë eÛÃ�´�ëÖ�ië ¾Ä¹¹lëÂ¹¢¢�´�ë Ñ�¹Û¢eë _ië 

ÑÛ_iäcTàTÖieëT´eëÂi¾¢Tcheëã�Ö�ëT´ëT½¾Â¹àieëeÐëTÖiÂ�T£ëT´eëc¹¾TcÕieëÕ¹ëTÕë ¤iTÑÕë 

xI_Ļ¹lë�ÕÑëOLF; ë 

LÂ¹à�Ñ�¹´ëÑ�¹Û£eë_iëTeiëzÂëÖ�iëâTÕiÂëÖ¹ëeÂX´ë¹ÛÕë¹lëU´eë́ ¹Õëc¹¢¢icÖë�´ëÖ�ië�ÂT´Û¢[ë 

_TÑiëc¹ÜÂÑiÑëzÂëÖ�ië¾Tàii´ÖëÖ¹ë�´cÕ�¹´ë½Â¹¾iÂ£ç!ë :¹´Ö�´Û¹ÛÑë½iÃl¹ÂTÕie�ë IMOOë 

<'Z*Ļ ¢¹´��ÕÛe�´U¢ëeÂT�´Ñ	ë�´�Ûëe�TiÖiÂë¹lë?ĻJK
ë Ñ�¹Û¢eë_iëÛÑieëTÑëÑÛ_eÂW´Ó"ë 

Q�iëÑÛ_eÂT�´ÑëÑ�¹Û¢eë`iëTÖë¢iTÑÕëI''ęĻ_i£¹âëÕ�iëÃ¹Teë¾Tàii´Öë£iài¢ëT´eë�´ÑÕT§¢jeë 

¹´ëTë¾¹Ñ�Õ�àië�ÂTe�i´ÕëÖ¹ëT£¢¹âëzÂëTë{iiëy¹âë¹lëâTÖiÂ#ë P�ië_Tc ¢¢ëT`¹àiëÕ�iëeÂT�´Óë 

Ñ�¹Û¢eë c¹½Â�Ñië ¹lë |iië eÂT�´�´�ë >ÂT´Û¢TÃë >Ļ ¹Âë �ÕÑë iÁÛ�àU¢i´Öë T´eë Ñ�¹Û¢eë `ië 

c¹´Ö�´Û¹ÛÑëâ�Ö�ëÖ�ië �ÂT´Û£TÃëÑÛaë_TÑië¹lëÖ�ië ½Tàii´Ö$ë ?lëÖ�ië Ñ�Õië �ÑëÛ¾¢��ieëâ�Ö�ëTë 

}iiëg´�ëTÖiÈT¢ëÖ¹ëTë�µ�Ûëei½Õ�ë¹lëQ 4 ĻJë{¹ëÖ�iëv´T£ë�ÃTei
ë ´¹ë ÑÛ_�eÂT�́ ë 

â�¦¦ë`ië ÂiÁÛ�Âie "ë 

:TÕc�ë _TÑ�´Ñë T´eë U´�¹¢êÑë Ñ�¹Û¢eë _ië aTc�¢£ieë â�Õ�ë IM O O ë >ÂT´Û¢TÃë >Ļ TÖiÂ�T¢&ë 

Q�iëcTÖc�ëaTÑ�´Ñë Ñ�¹Û¢eë _ië¾iÃl¹ÂTÕieë�ÛÑÖë T_¹àiëÖ�iëeÂT�´ë¢iài£ë T´eëÖ�iëâii¾ë �¹£iÑë 

Ñ�¹Û£eë_iëÑcÂii´ieëâ�Ö�ëTëv£ÖiÂieëq_Ã�c!ë Q��Ñëâ�££ë�i¢½ëeÂT�´ëÖ�ië½Tàii´ÖëÑÖÃÝcÖÛÂië 

TÑëâi¢¢ëTÑëU£¢ià�TÖiëÕ�iëe�siÂi´Ö�T¢ë®¹àii´Öë¹lëÖ�iëcTÖb�ë_TÑ�´Ñë¹ÂëÕ�iëT´�¹¤iÑëeÛië 

Ö¹ëÖ�ië{¹ÑÖë TcÕ�¹´%ë 

\aWZWb65�56pJW[N6Tf� bE56�aW35��EQQEb@� WQf4`EW� Zszu - �x�K)֊ 

	 	

���³ 6/K/P E³TY Y/I/KY³N3³F;I;Y Y;NK³ 

Y���� �³ ?���qk ���³ F n
³ 

P�ië cº ¯¯i´ÖÑë T´eë Âicº¯i´eTÖ�º´Ñë¾ÂiÑi´Öieë �´ëÖ��ÑëÂi¾ºÂÖëTÂië_TÑieë º´ë Ö�ië ÑÛ_Ñº�£ë T´eë 

�ÂºÛ´eë âTÖiÂë cº´e�Ö�º´Ñë i´cºÛ´ÖiÂieë TÖë Ö�ië _ºÂi�º£ië ¨ºcTÖ�º´Ñ�ë �´e�cTÖieë �´ë Ö�ië _ºÂi�º£ië 

¨ºcTÖ�º´ë¾£T´�ë T´eëTÂië�´Öi´eieëzÂëÖ�ië�ß�eT´ciëºlëÖ�iëeiÑ��´ëi´��´iiÂ'ë 

7Ö�ºÛ��ëâië cº´Ñ�eiÂëÖ��Ñë Âi¾ºÂÖë Öºë _ië Âi¾ÂiÑi´ÖTÖ�àië ºlëÖ�ië ÑÛ_ÑÛÅlTcië cº´e�Ö�º´Ñë TÖë Ö�ië 
ÑÛ_�icÖë¾Âº¾iÆÖç�ëÖ�iëÑº�£ëT´eëÖ�ië�ÂºÛ´eëâTÖiÂëcº´e�Ö�º´Ñë_iÖâii´ëT´eë_içº´eëÖ�ië_ºÂi�º¦ië 

£ºcTÖ�º´Ñë̄ Tçëe�tiÂë{º¯ëÖ�ºÑiëi´cºÛ´ÖiÂieëTÖëÖ�iëÖ�¯iëºlëºÛÂë�´àiÑÖ��TÖ�º´ëT´eë°Tçë_icº¯ië 

T¾¾TÂi´ÖëeÛÅ�´�ëcº´ÑÖÎcÖ�º´&ë 8çëcº´ÖÂTcÖºÂë_�ee�´�ëº´ëºÂëÛ´eiÆÖT��´�ëÖ�iëâºÂ�Ñ�ëÑ�ºÛ¨eë 

eic�eië º´ë Ö�i�Âë ºâ´ë �´àiÑÖ��TÖ�º´ë T´eë �´ÖiÅ¿ÂiÖTÖ�º´Ñë ºlë Ö�ië �ÂºÛ´eâTÖiÂë T´eë Ö�ië Ñº�¦ë 

cº´e�Ö�º´Ñë_iÖâii´ëÖ�ië_ºÂi�º¦ië£ºcTÖ�º´Ñ�ë 8çëÛÑiëT´eë?͖ ºÂëÖ�ië�´ÖiÂ¾ÂiÖTÖ�º´ëºlëÖ�iëeTÖTë 

¾ÂiÑi´Öieë�´ëÖ�ÑëÂi¾ºÅÖ�ë T´eë T´çëeic�Ñ�º´Ñë¯Teiëº´ë �Öë_çëÖ�iëÖ��Åeë¾TÊçëTÂië ÂiÑ¿º´Ñ�_�¦�Öçëºmë 

Ö�iëÖ�Åeë ¾\Ö�iÑ"ë R�iëÂiÑ¾º´Ñ�_�£�Öçëºmë¬ q ��	͖ _�sInj�˄	�͖ b�ʦ͖ �Ñë ¦�¯�Öieë Öºë Ö�ië TccÞÂTÖië 

�´ÖiÆ¿ÂiÖTÖ�º´ëºnëÖ�iëÑº�¨ëT´eë�ÂºÛ´eëâTÖiÂëcº´e�Ö�º´Ñë¾ÂiàT�¦�´�ë�´ëÖ�ië£ºcTÖ�º´Ñë�´àiÑÖ��TÖieë 

T´eë Tcci¾ÖÑë ´ºë ÂiÑ¾º´Ñ�_�£�Öçë zÂëÖ�ië©ºÑÑëºmëÖ�¯ië T´eë eZT�iÑ�ë �lëT´ç�ë ÑÛsiÂieë_çë Ö�iëÖ��Âeë 
¾TÅÖçëđ֊TëÂiÑÛ¦Öë ºlëeic�Ñ�º´ÑëºÂëTcÖ�º´Ñë_TÑieë º´ë Ö��ÑëÂi¾ºÅÖ"ë 

SºÛÂÑëàiÐëÖÎ£ç�ë 
YNPNKYN³ DTO/$Y;NK³ GY,³ 

Ìòü 
"q��q  ³T©��³ɍļ͖  Ǝ+ǅȢ 
ƨ ǚdehȢƑ eǤ bǈ+dbƲǔȢƏ+ǆ+  hȢ 

�(��L֊kHA� ������Jq֊qJњΎL�ЕϯJϺп֊Ė įԯ֊�ςJ֊��͛qȉ֊ïyyï�ΙLȊ֊�yр͜ �ή�֊ �ѾҴҢ֊ɱҭό֊Ɖş ϋ͖Ј֊ 






��������� )X: ; eŒ :YēŒ 

%:ˑ͖ 

~ͺ 

Ġř 
%-òƟ͖ 

դ֊ 

čś ˾͖ 
%-wƨ͖ ƹȢ 

~ͺ 

F-7-K)³ 

ìŒ 9¹Âk�¹¢këB¹dTÖ�¹¶ë 

��ê����ŒÏ�íéÊÇ�Ð��Œå�ÈgŒ 

�Ϋ�ϜΌ̅֊ "NP-9NF-³FN#!XBNK³ OF!K³ 

� ǆǇ 

c�ĈȢ 

ġř Ģř%-óƛ͖ 
%-ôƖ͖  

ğř 
%-wƢ͖  

ȅ�E 
Ϊ֊ ̀ͺ 

��� 

Ŗ֊ 

�ͺ 

�ͺ 

ДЛЇȆϊͱ�̆֊ �N���P'6֊6'љ'õ��Ϯ'(н֊ƶ �((֊�P֊ê�õ֊ ͦ'HͲΣ֊N�H6֊ŋ֊ ʬɷл֊P�6'֊N�H6Ɨ֊ �((�Pê�ϝƘ֊�(о֊HNέ�֊ 

Ϲÿĉ ĉÿ֊ЦͰ͞Ί֊ 

ĂИĂм֊xĀȇ̇֊ 

-1ëIBë .-0 5ë 

;СѝάxΝ֊xĀȈ̈֊ 

�ś 

 





 	 	

	
 


 


	  



 




	



	

 




ɋ˴ ͖ˏ�A�R �� B@ � �9Y͖ ���ř��ř�� ,�  � ��ř �ś 
�͖�A�R 

ăҷҤ֊�A�R �͖ Ī֊ �͖Ɍ˭˧ Ǐɦ͖ 

ӡԚ֊̄ ����+�1 �3,/m !R,2m ,Q1m �S>m "H13m �Qf,_Rm 

�;C�)*$C 

�7*)C�B�C $ ,0m�RiQf8m �(��1 

е֊Ԩ�֊ 
Ϛ֊ 
+þГЬϗ֊ 

ͯϤѤ֊9íw+֊ 
/0RLRŹźƐ֊@Ƙ ƅƆƘŻƘ����C 
���C>?"5�C 
� *�A"8CĪ֊9'+C AC�0C����C 
ƴƂƘ 

9íw+֊+îϨ֊ 
ƲҜĭ֊JAR@ƘēԶƒ֊
���C&4"ACżƘ���,�C
�>/A�ՍƔ֊ 
JFR�³͖ A�C 

ä̜ ͺ̛�²͖;*,A<1%�A 
( ,/

C 

Ζ/֊ 
ġ֊ 

ËȀ˄֊ 

ˑˌ֊ 

9͟å֊ůƘ ΜРќ֊ 
ƵՋҫ֊ēԵƑ֊ 

�ͺ 
�ͺ 
���C 

�ͺ � ՑӲ֊�ҙƓ֊ 
�ͺ �:,9C�³<͖1'AԷӶ֊ 

�ͺ 
Ē Ƈƹ˃ 

���R��A� �����A 

úþ+Έ ֊˱
�5A!,1*%�CՐҪ֊ӱ֊$Rʴ_˅ӹ֊ӁĤ֊ 
ҎԫҼӰ�֊ 

ųƘʒw ͺ̇ŽԤƀ֊ �ͺ 
�Z=R]'QH=] ʫ֊ ʊ=ͺϭԔӔԬ֊ �֊ 
"�8�]06Y;] ˣ ̭ ͖ ŴƘ4O]ϪԩՉ֊ʁˣˤͺ ĸĹƘ 

h·Ӎ֊ɓ̂ͺn̂  ͅ ČԍӃԓ֊ŲƃƄƘ V֊%8 (X7] �֊ Ǧͺʔˮ˼ͺʸͺ�\1XR<] 

�E;I]04P](>] %Ȣ ʐ̄̅̑̆ͺ Ý֊ 

ǜǓͺ jk֊ ʽ֊ʾ 
Æ֊ ҈֊ 

ŰűƘŵŶŷƘŬ�֊В֊џ֊ 

å� ú � Ć Ģ L
Ģ 

ĺĻƘ Ǜǉͺ Ǫͺ Ǭͺ 
M � x�Ģ ���Ģ �ìĢ �ɉ�ͅ {ȉ̴ͺ �Ŏ S>ē �ȇ� �Ɉó �Ȇ�ͅ �&�Ģ � á �  �Ģ 
dǨ˃µ�  ˃ (Åʥ˃ ¶ �  ˃ #« ˃ Ǉî˃ #¬ ˃ #[#˃ �*Ƙ³ɶ˃ ´ɷ˃ ¨�Ƙ \˃ ·�˃ 
�˃ �˃ �˃ �˃ �˃ �֊ �˃ �˃ �Œ�˃ ˃ � � Ģ�˃4Ŋ őŒ4ͺ �ï œŔ4ͺ �*Ģ +�Ģ �,Ƙ n �+ ���Ģ #�Œ ªƘ� �� ,Ģ�Ģ 

� ſ C�˃ ��
" 

�íĢ ���Ģ XȺXͺ Ɂ̯ͅ � �Ģ �ū �>�" Ě�Ģ �ŭƘ � ą ���Ģ  
�Ģ �ͺ �˃ _֊ �Ƙ �˃ �˃ �Ƙ ˃ �Œ#֊ �˃ �Œ� � � � � � Ģ�Ģ�çè-# � ���˃ � «Ƙ¬� � �˃Ƙ � � �� � �?Ģ �Ƙ� � 

® 
@�   � ¯8 � �° ±Ƙ�Ģ

 é� �� � û �îĢ  ÷ K�  ï ü 
  �Ģ  7 ć ę  � ý Y��Ģ  7 Ĉ  7	 � þ ���Ģ � ÿ  Z � �	� T � Ģ  
� �� � � Ģ8 �  ;  ���  �  �µ¶Ģ � � �  3 Q O Ģ    �+  ��  �  Ģ�˃

˃ �Ģ ˃ �Ģ �˃ �Œ˃ �Ƙ ˃ �Œ�ŒĢ�˃ȩ˃ %Ƙe˃ Ëêø ˃ U˃ɲ ˃�ǩ ʵ˃D�Ƙ R y Ģ\Ĺ֊ȖȗƵ˃ Ȫ � ˃ 

��� EƘ�˃ ı�˃ �Ȅ�˃ !IĢ� � ĢŔ�Ƙ �Ģ �ŒÕ֊ �ŕƘķ�Ƙ � �˃ 

Ũ� B�" ĉÆ�Ģ åͮͺ _A_c �ě Ģ ���" �ƋƘ ŏ }:�" �	 �" 

�I�Ģͱì �$�Ģ �	 �Ģ�Û� �Ç�Ģ �%�Ģ 1 Ģ ë�ͺ ��
Ģ éͰͺ ê�ͺ èͯ �ͺ �1�Ģ �ļƘ�7� æ@ͺ �Ľ " �ľƘ �˃ ͭͺ�8�" U�Ģ
�� " � �� �� ��Ģ � �� �� �@Ģ _ ��  ��B � �  C�  ��  �� �* <�Ģ Ċċ � Č�Ģ 
�ºƘ.&˃ ň�Ģ �ɀͺ &÷˃ ǠƲ˃ 7ǡ˃ Ȓȓ7˃ 7 Ǣ  ˃ 7ǣ˃Ȕȕ� ˃ &ƴ˃1 ʤ ˃C˃ Ǥ� �Ģ Ƙ íî� �Ƙ Ƙ  » �� /Ƙ�Ģ 
�Ő ƌ�" �Ŋ " �Ý ̲c�ͺ �9 " �È�Ģ �� Ģ �Ȑ �%�" �&) �� ' ) �	�Ģ �É Å�Ģ � c ���Ģ �ĿƘ �óĢč��ĢV�Ģ 

[ň֊F�ŒëU˃ U ˃f˃¼�˃ ɺ˃ �d�Ģ �e_˃ SĢå˃ ʋǉ �æ  ˃ ���Ģ �'Ģ �' ���Œ ǟ�˃ � ˃C˃ ###˃ ƱɁ�˃ T˃ _c �ï�ð #˃ ˃

&0Ƙ`�ŒGHƘ �½ƘĺĻ Œ֊���Ģ � 0Ƙ � �Ƙ¾�Œ � ¿Ƙ �� � �Ƙ �1 À�˃ ïð�Ģ �Á �Ģ ��Ģ �ğĠƘ��Ģ 
�˃ �Ȣ �Ģ �˃ �Ģ �Ƙ �Ģ �Ģ �Œ�Œ ˃ �˃ �˃ �Ģ �˃ �Œ �Ģ �Ģ �Ģ � �Ģ��-� Ģ  #�Ģ � � �� � Ģ9 �EĢ � Ď (�  ��Ģ  q ��Ģ �Â��Œ r �Șșǥ�ͺ ǦƸ˃ đ ʌ ʍ˃ 

� � Ž4Ģ ��" Ŗ�ĢI� ŗƘ�	 �˃ �Ū�" ŧƘ �ũ�" �Ŭ �&�Ģ �Ā Ģ �	�v��Ģ ̳Ɇ�ͅ �ê Pæ
Ģ �â�Ģ �˃ �Ģ �=� J �Œ 
�Ģ  �Ģ 

(¡ �Ƙ �Œ Ģ�åƘK � LƘ �Ƙ Æ�Ģ �÷ø+�˃ �Ģ ùú�Ģ �ÇƘ s �˃ 

5ç�Ģ®̰ͺ̐ ͺ �	 �Ģ ���Ģ �2Ģ 5ðĢ
 �Ģ 4	�Ģ �ŮƘ 
�Ģ 

�1�Ģ �Ō~ �	Ģ! � Ģ4èėĢ �LďĢ �Ģ
8 �"���Ģ � �Đ � �Ģ#֊̞ ƖC ̟ Ƚ ֊ ͆Ⱦ ֊C Ȃ ֊  Ʌ֊� �ĢřƘ ŀƘ� �˃ŚƘ ĵƘ� �Ģō¦ ĶƘ�  ƘĳƘ� �ĢŜƘ �<�Ƙ �Ģ 

� §ͺ
� ���� Ģ ��Ģ b � Ģ £Ģ� � ��Ģc ��  ¤Ģ  ��Ģ  d đ � Ģ  

PXȏPȢ 4Ȋ�Ȣ ȌĬ Ŷ ĭŹĮȍ�Ȣ �źȎ4Ȣ 4XȢ įȐİ Ż ı Ȣ�ŝƘM�Ş ��Ƙ� �ŒşƘfƘ� ��˃�˃ 

5ë Ĝ�ĝĢ�	�Ģ PÞ Ə " �:�" 

QȑȢ Ķ ķśȢ �> ��Ģ ���˃ �� É�Œ ���Ģ�˃ �Ģ �˃ �Œ �Œ �Ȣ �Œ�Ģ �Ģ �Ģ �Œ �˃ �Ģ �Ģ �Œ� ���Ģ  k �Ģ  9 � ûü � �ģĤ.� � ýþ� �ÿĀ2� �ÊƘu ��Ģ �ŒËƘ 
� ø �ñĢ �	� �Ģ �	�Ģ Vœ ƺ˃ �%� �Ò� �Ģ �	�Ģ � Ó � �Ģ � Ô �$�Ģ �ÕĢ ���" 
�- �´� �¦ � §�Ģ \Ģ� ���Ģl�Ģ �/0Ģ ��Ƙ�Œ 

�ŅƘʹî �ņ�" �őŒ ��Ģ �J�Ģ íͳ �ͅȈ|ͺ �Ģ �	�Ģ �	�Ģ �×�Ģ �ƖƘ�ŋ " ̱@ͺ �;�" 
# �� Ì� � F Í� �.Ģ �v ��" �ÎƘ æ�Ƙ ÏĢ āĂƘ� #� E�Ģ w: x 
�Ñ ăĄ� Ò� �˃�ƘąĆ ��� �ĢNƘ1�˃ �ćĈƘ Ó�Ģ Ô�Ģ ĉĊƘ� � Ģ'ĢċČ� �ƘOƘ ���Ƙ�ĥĦƘ]Ƙ� ¢� �čĎƘ^Ƙ� �� �ďĐƘf�Ģ ���Ģ \deƘ ���˃ a�Ģ �/Ƙ ��Ƙ�Ģ 

�ğĢ¿ÀĢ�Ģ ��� � Ģ^ĢÖ�˃ ���Ģ đĒƘ� �Œ_Ƙ ēĔ% �Ģ Ƙ ���Ģ �PƘQ/֊ )�˃ ĕĖƘ� �ƘRƘ��� �˃C ˃ � í˃ ƽʩƾ˃ 

� �� � �Œ���˃ �/0ĢS�Ƙ ���˃ ×�˃ & £Ƙ ���Œ �ėĘƘ �RØ�˃ �Ģ56ƘTUƘ Ù�Ģ 'Ƙ��Œ œ�֊VWƘ Ŕ�֊ � XƘ�ęĚƘ 
~«Ģ;�Ģ ¬=Ģ �AĢ�Ģ ���Ģ ®�Ģ �ÁÂĢ ,Ģ� �¯ � �Ģm ��Ģ��Ģ � ,�Œ �Ģ2�Ƙ <ěĜƘ ��Ƙ� 
Q&
Ģ ʠ�ͺ ;�Ģ |ŉƘ� � Ƙc�Ģ �$�˃ Ɨ�" �$�˃ 8Ƙ& 

(Ƙ 
ŠƘ � šƘ=�Œ �Ŧ§Ƙ ƝƘv � ͺ  M�Ģ �ä�Ģ �āĢ�òĢ �ĂĢƳ 1 ˃ V žƘ&JĢʡ˃ 

�ɋͺ �Ň�" �Ø
 �Nt �Ģ �<�" �ɇ� {Ȋ| � ͺ 
Ͳ3 ͺ Ţ�ͺ ɂ�˃ �Ģ Ʒì˃ƶ� �Ģ 

��� Ù � 2 �%�Ģ
Ú#֊ Û˃ �Ü GH�֊ �˃ ¤�)Ƙ �- ĝĞĢ�Ƙ�ͺ �ͺ �Ģ �˃ �Œ � ˃ �ĢYƘ� ��� �Ģ�Ƙ/0˃ �Œ �Ƙ ���Ģ �á 56�Œ�Ƙ 

�Ģ 

F� Ģ  B�˃ � . Ģ  pq �Ģ�� �˃ 

u � Ģ
ĴƘ� � ͺťƘ� �Œ ʊ&�˃ 

���" �� ! � "  ƻV˃ 

ЃՁĬĜ֊ 
ϫӕ֊ 
�ҥҸԹ֊ 
ӚĢ ֊r 

Ͻ̃֊ъ֊ͬ Ў֊��)�]��#]���)���] ����
]�+8)�"��)�] ��U���]ϛцǾ֊ͥ çΘАç֊ՂԴ֊�+8�)�#] 

& � �� � ��ś $ � � *��÷ � � ś ��� jś JAR 
кӸҠ֊ Vw� 






 

	


 	









	

 
 	 	

	 


	
	 


		



 



	


 	  
	

	

ɏ�ˎh ͖c��͖ ��  ͖B@͖� �9Y  ͖ ���ř�÷ř� � Ě�  � � � ř ōř 
� c��͖ 9͖

 EB�R ÉÊÙc�á͖ �͖ �²͖ �͖ 

�7�A JPP@b<Jm �3*.>m !R*1m *P1m�S>m "A14m �Pf*\Rm 

¾ÙŗƇ�ŹľƷ 

Άӟ֊+İ֊˲ «¾ʛ͖�RhPf31m �]JJm 

˰֊ 

ȀȢ Ć֊΅ԦԜ֊ æϘæјB֊ 
iͺ Ģ֊ 

˩ͺ ƯơĻƏ8͖
ÌÇÙ ˓Ǻˏʇ֊ 

Ʊҏԝ֊˸ À͖˘͖ ñř ×Ù�ėĆOř ǶVǱͺ 
¤ �ÐԸ	֊ 
ШѠ֊ХΨôи֊зϧ֊ 
ï ʢ˪͖�řқĭƎ֊ 
ƯÖÙÏÙÍÙ���A 
ưÎÙ˻�͖̬˹͖ʗâ͖ 
� Q & R����R
î ÑÙԛ֊78RH>(R$Rʆ ǹˉƏ֊ 
¤ÕÙʝʞ͖ѼԎ֊2,�RV ô
Ĕř˼�͖˞Þ  ͖
� @C�C$ l��ř 

sûЅ֊Mé֊áāsìЌs֊ 

ýч˴֊
MĤ֊'A?�ROKER5,R$R$ ��
ř*5A 
!)
A 

Êǵˋ֊ 

�.28 /8���8 W֊ 
ͤҵ֊ЮġԢ֊ ʪ֊ �34�8¿Ù Ւ֊ 
ÈÙūϼ֊: ˭̥̾ ͺ º ̪ ͖  ��8ÒÙϬՈ֊ʃ ͺ˺ «¬Ù 
�3L]ԑ֊Ĉɀ֊ W 

ʘ̀ˉ˙̃ͺ½ÓÔÙ V֊бĒ֊SԿҍ֊ �֊ Ƣ֊ЭӀԄ֊ɻ ͺə˜=̢̗ͺ 

ɘɦ :̿xʕʶͺ %Ȣ ÁÂÃÄÅÆÙ Ý֊ 

3b֊ ®Ù ǭǮͅ 

�Ծ֊ 
ʅɿ֊ 3µ֊Ǉͺ 

�ƣę�ƣĚ�ƣ Ŭ 
L 
�ƣ 

v 

�ƣ ��ƣ 

w 

�ƣ ���ƣ >¶Ù� � řk  � ř#ƣ � ·͖Ùŭñ�ƣ �HƣƊ�ƣ �Ƌƣ �ƣ ƌ�ƣ �ƍƣ �ƣ Ǝ�ƣ Hƣ �ƣ �ò�ƣ �óƣ 
���ƣ ��� ���ƣ ���ƣ %ƣ Þ�ƣ ��� ƣ Q��ƣ Iƣ �ƣ ��ƣ #	ƣ 

�Iƣ���ƣ ���ƣ � ��͖iř �́ Ù h ř  g¾ř�ƣ
�DEƣ1ƣ� � ƣtuƣ  c�ƣ �ÇÈÉÊ�ƣ �ƣ�ƣ �ƣ �ƣ �ƣ �ƣ
< < � ƣ  �ƣ  �ƣ  2�ƣ  �ƣ  �ƣ  
���ƣı	ƣ ƣ �ľƣ �µ�řʰ˃ %��ƣ ���ƣ 

�ń Ņ�ř�ř�Ë�ř�ĵś Ň&řņř �ř%Ĥř ¡Ì¢ &ř Çś�Ķś� È ķ iś�Q 1Ùv v�� ơ ˃b uƟ˃ Ơ ˃Ý˃ Ɲ6 ƞa˃˃ ȽƢ˃ Ƥʜ˃ �� u7˃ Ķ ͖  ƫÞȿ�˃ �? � ' 
֊
5fř 

��ƣx � Ĝ ƣ��ƣ� � ƣĵƣy�ƣ ��Rƣ LͧĐL ȹͺ zƣ� � ƣ$ƣ ��ƣ� � ƣJƣ  �ĝ«Ĵ�ƣ  ¬�ƣ� Ƒƣ ůķ�ƣ Ű 
L 
�ƣ  �$ � � ƣ  ���ƣ  

�ķ ĸ� Ĺ ?�Œ ġ Ȅ ȅOȢ  ĢȆȢ  ²³Ù ĞğȢ ŝŞȢ ĠƽȢ NȂ ȃNȢ ǬȢ ±OȢ õĞ 
� � ƣ  ǿȢ 

 

� �  

� 2Ù�͖ �ƣ �͖ �ƣ �) �) �ƣ �͖ �) �) �ƣ �˃ �ƣ 

�ú� V�ƣ ���ƣ ��� ���ƣ ��ƣ ���ƣ �Ĕ �.�ƣ �Wƣ � ĕ ��� ʲ˃ � Ɣ ���ƣ � ƕ ���ƣ �Wƣ ���ƣ
� ŵ�ƣ ²)ƣ < ��Ù ʉď ?
ƣ �³ƣ � �*ƣ � � ��ƣ � Ŷ ��ƣ  ��  @�ƣ  �=Ù ��͖�ͺ
�UŒ6 tu �˃F >�˃ �v͖w ?� � ƣ�ř xy �ř�ř �Gř@� 
 ƣb˃ ��� )ƣ�řA � H͖ř ���͖ 
ƣ ˃r I�ř��ƣ mdƣe�ƣ �� ƣ �Ù��řŎ�Ù �6�Ù � >Ù �ƣ>Ù1
ƣ �)�˃ J�ř�BÙ ��) CÙ ��͖�͖ 

���ƣsŷŏƣ��ƣ& UƣĶƣū & Ő ƣ���ƣ �ĳ àá� Ġ ���ƣ Ɖőƣ�M�  ŧ � Œ ƣ  
˪ͺ ĪȽ͝ĩͺ ͞ �ͅ ř͠ ͡à Ɯįͅ Į ͢ ͣ�ͺ Þ͛ͺ � ȶͺ Kͤ ͥK 2 ȷ ͦ2ͅ 2 ͺȸͺ 

�ƣœ�ƣ ���ƣ ���ƣ���ƣ �ĸ�ƣ �Ė ��ƣ ���ƣ �Ɩƣ ���ƣß�ƣ �/�ƣƈ/�ƣ �qƣ�û�ƣ �Ūƣ 
�´A�ƣ ��ƣ �A µ�ƣ � �¶·�ƣ �Bƣ ¸ƣ � Æ�ƣ � S'  ¹ƣ
�FGƣD�ƣ E�ƣ �˃�řF� z{� 

֊
�AG �c͖˃ ��Ù ��ř> ƣ "֊|}~� �)Kř 

�ºƣ ��ƣ �� �Ÿƣ ' �»ƣ:;�ƣ �Cƣ C�ƣ�ƣ ' ��ƣ �� =�ƣ ��ÙH�˃ @�) �)�ƣ 
RȂͅRͅ QȁͅQ Ĩ ͺȯͺÀʡͺ ¯Ù� � ƣJƣġƣ� � ƣĢƣ �Ĺ�ƣ̠ ͺ ���ƣ 

� 

ģƣ �Ĥƣ|�ƣ �K ƣ�/�ƣ ��ƣ1 � ˃¸Ù ���ƣ} ƣ 
wǙ˃ ¤À˃ ¥¦˃ǚƨ˃ wƩƧ˃ §ʴ˃LB˃ �"�) �ŏ֊ɼ˃ Ɯtt˃ �IÙ ʛJ˃ÙãB˃ ƯǞ ˃{|{˃ àB˃ Ʈ�˃ ư|z˃ á˃�˃�ƣ �˃ �ƣ �ƣ �ƣ �ͺ "֊ B֊ �ƣ �͖ 

֊ 
�ƣ �ƣ ƣ �˃ �ƣ �˃ �) �͖ 

֊
�� ¼�ƣ ����ƣ 4 �7 ½�ƣ �¾ƣ ��ƣ 4 ��ƣ �? >�ƣ �¿ À�ƣ 2�ƣ �ƣ � S0ƣŐ֊ �) �) �) �ƣ �ƣ "֊ �ƣ �) 6˃ ƣ �˃ 

�¦ §�ƣ � �ƣ 
�˃ 

B֊ �) �͖ �ƣ �͖ �ƣ �) �) �ƣ 
x y ǝ Ǜ . - y  - ƪ  ˃ǈ Ⱦ ˃  

�þ�ƣŔ � P ƣ  ��� P ƣ���ƣ �� �� ÿ ���ƣ X ��ƣ̈ �ƣ�� Y �ƣ �ƣ �Z �.�ƣ ƣ Žü�ƣ �[ƣ �ý�ƣ
�Āƣ Ă � ăƣ �

�) �ř �ƣ ř �ƣ 
(ƚ V( ƛƣ � ^ƀą�ƣ ���ƣ ���ƣ�Á ��ƣ ���ƣ �ƣ ÑÒ!ƣ �Âƣ ©Ãƣ ,ƣ � T � T Ɓgƣ � , ,� �ƣ �" ��� �͖ BB֊ � �ü
SȔͅȕū�ͅ � ͺȃUͅ U ŬͅĬͅ  ĭ  ͅȾͺ 1ȰͺŏŐͅ Á 1ȱͺ /ͺȲ 0ȵ0 ȳ 0ȴͺ 1 T ͺȿͺŭSͺ Tͺ �͟Ů�ͅ � ƕͅ�ƣ �ƣ� �ͺ
áͨ ͩâ �ĆƂƣ �͖ �_c �.� � ƞ ���ƣ �Ɵƣ � ć �Ĉ�  ̀ �Ơ �ƣ ã̮ͪͫ İͺ ���ƣ �b��ƣ  �ƣ ���ƣ ���ƣ 
�ƣ
Äƣ �ƣ 8ƣh�ƣ  � ¡  ÓÔ� ¢ � ƣ��Ù!ƣ �˃ �ƣ �) ƣ �˃ �͖�ƣ� ƃ Ƅ � �� �£  ÕÖ�  � ƣNÙ 

ħ͜ͺ �ĺ� Ħƣ�ħƣ 

�ƣ 

�˃  ȧ Z © ˃²�˃  �Zɵ˃ Ȩ � Ä câ  ˃ Y Ã YɽÂ  ˃Á > È ± ɴ ʠ �˃  ̈ �˃ r &ƣ/ͺ � � � � � � � � ! �ͺ �)�ƣ� ���+ � O� - �P O�
 Q R� �)7ƣ 
�ļ�ƣŉ � Ŝ ƣ���ƣ ���ƣ̞ ͺ5��ƣ �µ�)˖ͺ���˃ ���ƣ �Ľ� pƣ °Ù ˘ͺßɅ̭ ͺ�¹�ƣvͺ �M�ƣsͺ�ȭ �ͅe�ƣ �Ȯͺ�e�ͺsͺ�·Ù %Şƣ3ơ�ƣ� � ƣ 

)Ù 
XY Z [�˃ �ƣ *ƣ 

ˈͺ 

ş�Ł�ƣ ��� ţ ƣ&�ƣ Åƣ� �Į ƣ���ƣ 

�� 

9 

�ƣ�ƣ 

��'8щ֊ͫ ΔЍ֊��&�8���"8���!��)�8�%����8�+8&� �8��$��(�8iͅ¬֊��8*"�8ͭ֊�� "8 

å � �� � ��ś % � � +�� � � � ś ��� kś 

	






	




  

	

	

 

	 

	


 
 





�:6+A�6�A �� B@ � �ƓƦ͖ ß��ř ��řÆ � ě�  � � � ř Ŏř 
ɐˉʯǂ͖  ăҺһ֊�6	A �͖ ħĕ֊ �͖ 

ϖԙ֊x KPPDeLm �5,.>m !R,1m ,P1m ��>m "E13m �Pf,^Rm 

��"C�6()#�C 

.-=C�B�C $Z,.Im �RhPf61m �^MKm 

�@-�A ŏ

,ś дҿӞ֊΄ԭԧ֊ Ď�ś 
˔]ˍ֊ 

�͡֊ 

¢ēƋ֊
�0@-A˽ � Ҳ͖Ԑ֊�ӂԒƕ֊ 
£Á͖$Rʃ -гƌ֊ 
=RLR*C�R 

�͠Ϳ֊��ϡċ֊ċ�ϩ֊ 
� #.8$A&4=A?6Aďģ&1=AҌӵ֊ 

C 
���C
¢ĔƊ֊ĜģĒģ��-�A 
�ĝģħĕ֊À˙͖˷ ˢß͖ 
� >-(AĘÝ͖ 
Ƭԁӓǫ֊ 

���A��A� �����A 

ýйΉ˵֊
�2A"6-91�A36AĖėģğģ ˁ˟ ͖ 
ʖ˝�ːlĹ͖  

Ĉĉģ"J5DMB]ŪԞԣſ֊ W֊ 
ćģ#568 ʩ֊ ʉ̖=ͺϳ֊ �֊ 
ĎģŻ֊03FW9] º͖ ʬ͖ !FK]ʦ ͺ́ʄ̎˝˂ͺʀw˻ͺ è
�,51-8ͻҞ֊жҬ֊ " 
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October 30, 2015 
Reference No. EE15-0206 
 
 
Mr. Neil Palmer 
ARG Group Inc. 
111 Creditstone Road 
Vaughan ON, L4K 1N3 
 
Dear Mr. Palmer: 

Re:R	 InfiltrationRTestingR
 
ProposedRAlconaRCapitalRResidentialRSubdivisionR
 
PartRofRLotR8,RConcessionR21,RTownRofRInnisfil,ROntarioR


 

Cole Engineering Group Ltd. is pleased to submit the enclosed Infiltration Testing Report. This report 
summarizes the infiltration tests completed at five locations across the future Alcona Capital Residential 
Subdivision, the purpose of the infiltration tests is to assess the hydraulic conductivity and infiltration rate 
of the native soil across the Site. These data can also be used to support the design of future infiltration 
Best Management Practices at the proposed development. 

We thank you for the opportunity to undertake this work on your behalf. If you have any questions, please 
do not hesitate to call our office.  

 
Yours truly, 
 
COLERENGINEERINGRGROUPRLTD.R
 

 

 

 

Xin Xu, P.Eng. 

Project Manager 
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StatementRofRConditionsR 

This Report/Study (the “Work”) has been prepared at the request of, and for the exclusive use of, the 
Owner/Client, and its affiliates (the “Intended User”). No one other than the Intended User has the right 
to use and rely on the Work without first obtaining the written authorization of Cole Engineering Group 
Ltd. and its Owner. Cole Engineering Group Ltd. expressly excludes liability to any party except the 
intended User for any use of, and/or reliance upon, the work.  

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright in the Work 
is reserved to Cole Engineering Group Ltd. The Work shall not be disclosed, produced or reproduced, 
quoted from, or referred to, in whole or in part, or published in any manner, without the express written 
consent of Cole Engineering Group Ltd. and the Owner. 
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1 Introduction 
Cole Engineering Group Ltd. was retained by ARG Group Inc. (Client) to conduct infiltration tests at five 
locations across the future Alcona Capital Residential Subdivision (will be referred to as the Site). The 
infiltration tests were required by Lake Simcoe Region Conservation Authority (LSRCA) to assess the 
potential infiltration rates at various locations and at varying depths across the Site. The results from the 
infiltration tests will provide a basis for the design of future infiltration Best Management Practices (BMPs) 
at the Site. The field infiltration tests were completed between August 12, 2015 and August 21, 2015.  

1.1 Site Description and Project Background 
The future Alcona Capital Residential Subdivision is located at the northeast quadrant of 20th Sideroad and 
Innisfil Beach Road, Town of Innisfil. The Site is approximately 15.3 hectares and the proposed 
development plan include town houses, detached houses, two Stormwater Management Ponds and a 
parkette. 

Based on our meeting with the Town of Innisfil (Town) and LSRCA on June 23, 2015, the Town and LSRCA 
promote the proposed development to incorporate infiltration BMPs to maintain the existing infiltration 
and potentially reduce runoff. However, at this point, the location, type and depth of infiltration BMPs 
are not yet determined. Therefore, the infiltration tests were conducted at multiple locations and multiple 
depth across the Site to assess the soil conditions and general infiltration rate across the Site. 

1.2 Goals and Objectives for the Infiltration Testing 
Based on discussions with the Town and LSRCA, the feasibility for implementation of infiltration BMPs will 
need to be assessed through in-situ testing methods. The goal for conducting the field infiltration tests is 
to measure the saturated hydraulic conductivity and infiltration rate of the native soil at multiple locations 
and depths across the Site. These data can be used to support the design of infiltration BMPs proposed in 
future. 

According to the Stormwater Management Planning and Design Manual (Ministry of the Environment and 
Climate Change, March 2003), infiltration BMPs such as infiltration trenches are typically sized to ensure 
a 24 hour to 48 hour drawdown of the stored water. Furthermore, the Stormwater Management Planning 
and Design Manual specified that infiltration trenches are not suitable if the native soil has a percolation 
rate less than 15 mm/hour. At this point, the exact location, type and depth of infiltration BMPs are not 
determined yet; however, the 15 mm/hour infiltration rate threshold specified by MOECC can be used as 
a general evaluation criteria to determine if the Site may be suitable for implementation of infiltration 
BMPs. 

2 Infiltration Testing 
The infiltration testing work plan was designed following the requirements from the Low Impact 
Development Stormwater Management Planning and Design Guide, Appendix C – Site Evaluation and Soil 
Testing Protocol for Stormwater Infiltration (TRCA and CVC, 2010). Furthermore, LSRCA was consulted to 
discuss the adequacy of the infiltration testing work plan and were satisfied with the proposed work plan. 

2.1 Testing Locations 
Five test pits were excavated Between August 12, 2015 and August 21, 2015 using a mechanical excavator 
to facilitate the infiltration testing. The test pits were excavated to a depth between 3 to 4 m below the 
existing ground and were tiered at approximately 1 m interval to allow easy access and infiltration testing 
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at various depths. The details of each test pit are summarized in Table 1. The location and ground 
elevation of the test pits were surveyed using a GPS and are shown on Figure 1. Photos of the test pits 
and infiltration test results are included in Appendix A. 

Groundwater seepage was encountered at two test pits: Test Pit 3, at approximately 4 m below grade 
(267.9 masl) and Test Pit 5, at approximately 2.6 m below grade (263.5 masl). The groundwater levels 
observed in the test pits were consistent with the interpreted shallow groundwater contour included in 
the following hydrogeological investigation reports: 

•	 Cole Engineering Group Ltd., December 2010, Hydrogeological Investigation for Alcona Capital 
Properties Inc. Part of Lot 8, Concession 21, Innisfil, ON. 

•	 Cole Engineering Group Ltd., June 2011, Groundwater Level Monitoring Report for Alcona Capital 
Properties Inc. Part of Lot 8, Concession 21, Innisfil, ON. 

TableR1R TestRPitRDetailsR 
TestRPitRDescriptionR GPSRCoordinateR ExistingR TestRPitRDepthR SoilRConditionR 

(m)R GroundR andRFloorR 
ElevationR ElevationR 

Test Pit 1, located Easting: 613448 269 masl 3.4 m, 265.6 masl 0.3 m top soil, underlain by 
to the northwest Northing: 4907696 0.7 m silt, underlain by sandy 
portion of the Site silt till to 3.4 m 

Test Pit 2, located Easting: 613641 271 masl 3.5 m, 267.5 masl 0.3 m top soil, underlain by 
to the northeast Northing: 4907748 0.7 m gravel and sand, 
portion of the Site underlain by 1 m sand, 

underlain by sandy silt and 
silt till to 3.5 m 

Test Pit 3, located Easting: 613519 271.9 masl 4 m, 267.9 masl 0.3 m top soil, underlain by 
to the southwest Northing: 4907490 sandy silt and sandy silt till to 
portion of the Site 4 m 

Test Pit 4, located in Easting: 613579 272.7 masl 3.6 m, 269.1 masl 0.3 m top soil, underlain by 
the central portion Northing: 4907592 sandy silt and silty sand till to 
of the Site 3.6 m 

Test Pit 5, located Easting: 613717 266.1 masl 3.1 m, 263 masl 0.3 m top soil, underlain by 
to the southeast Northing: 4907389 silty sand and sandy silt to 
portion of the Site 3.1 m 

2.2 Test Procedure 
For each infiltration test, a well hole was augered using a 6 cm diameter hand auger on the floor of the 
test pit to a depth range between 10 cm and 20 cm. Infiltration tests were performed in the well hole 
using a Guelph Permeameter. 

The augered soil was collected in a zip-lock bag and one selected soil sample from each test pit was 
analyzed for grain size distribution. The details of each well hole used for the infiltration test are 
summarized in Table 2. Approximate depth and location of each well hole is also illustrated on 
photographs included in Appendix A. 
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Infiltration Testing 
ARG Group Inc. Proposed Alcona Capital Residential Subdivision 

The infiltration tests were completed using the Guelph Permeameter and the device maintains a constant 
water depth in the well hole using the Marriott Principle. The water which infiltrates into the ground is 
replenished by the Guelph Permeameter reservoir and the rate of water level drop in the Guelph 
Permeameter reservoir is indicative of the infiltration rate at the well hole. Therefore, the infiltration rate 
is estimated by measuring the change in water level in the Guelph Permeameter reservoir until steady 
state is reached (minimum three consecutive of same or similar intervals of change in water level). The 
saturated hydraulic conductivity of the soil is estimated based on the steady-state infiltration rate.  

3 Test Results 

3.1 Soil Condition 
Based on the field logging of soil samples and grain size distribution analysis completed for five soil 
samples, the overburden at the Site is primarily sandy silt and silty sand to a maximum investigation depth 
of 4 m below ground surface. A varying level of clay and gravel content was also observed in the sandy silt 
and silty sand material, which could potentially affect the infiltration rate. 

A sand layer of approximately 1.7 m thick was encountered beneath the topsoil at Test Pit 2, located in 
the northeast portion of the Site. The grain size distribution analysis results are included in Appendix B. 

3.2 Estimated Soil Hydraulic Conductivity and Infiltration Rate 
The field saturated hydraulic conductivity (Kfs) was calculated using the “Guelph Permeameter Calculator” 
spreadsheet obtained from the Soilmoisture website (http://www.soilmoisture.com/home.php). The 
calculation requires input of water height in well hole (H), well hole radius (a), the Guelph Permeameter 
reservoir cross-section area, the steady state rate of water level drop in the Guelph Permeameter 
reservoir (R) and selection of a microscopic capillary length factor (�*) based on the soil text-structure 
category. 

A shape factor (C) is required in order to calculate the field saturated hydraulic conductivity. The shape 
factor for each water head is based on the microscopic capillary length factor. For most of the infiltration 
tests, the overburden materials primarily consist of silt; therefore, a corresponding microscopic capillary 
length factor of 0.04 cm-1 was selected, which is representative of soils that are fine textured (clayey or 
silty), unstructured and may include some fine sand. Based on a microscopic capillary length factor of 
0.04 cm-1, the specific equation used to calculate the shape factor is as follows: 

����� 

e������ =������2 + ����������� 

For infiltration tests conducted in sandy materials (Test Pit 2, Test 1-1), a higher microscopic capillary 
length factor of 0.12 cm-1 was selected, which is representative of medium and fine sands. The 
corresponding shape factor is calculated using the following equation: 

����� 

e���1�� =��2���� + ����������� 

The steady state infiltration rate (Q) is also required to calculate the field saturated hydraulic conductivity. 

It is estimated using the steady state rate of water level drop in the Guelph Permeameter reservoir and 

the corresponding cross-section area of the reservoir. For tests where only the inner reservoir (cross-
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Infiltration Testing 
ARG Group Inc. Proposed Alcona Capital Residential Subdivision 

section area of 2.16 cm2) was used due to the low infiltration rate, the corresponding equation used to 
determine the steady state infiltration rate is as follows: 

Q = R X 2��6  

For tests where the combined reservoirs were used (both inner and outer reservoir, with cross-section 
area of 35.22 cm2), the following equation was used to determine the steady state infiltration rate: 

Q = R X �5�22  

Once the shape factor and steady state infiltration rate are determined, the saturated hydraulic 
conductivity at each well hole is calculated using the following equation: 

e X Q  Kfs = �2r�� + r��e + 2r e �e ;) 

The soil at the Site are mostly sandy silt and silty sand with estimated saturated hydraulic conductivity 
range between 2.8 x 10-6 cm/s and 2.6 x 10-4 cm/s, with a geometric mean of 3.3 x 10-5 cm/s. The sand 
layer encountered at approximately 1 m below grade at Test Pit 2 (northeast portion of the Site) had a 
higher saturated hydraulic conductivity of 3.9 x 10-2 cm/s. The details of the saturated hydraulic 
conductivity calculation are summarized in Table 3 and the field notes are included in Appendix A. 

The saturated hydraulic conductivity measured using the Guelph Permeameter will need to be converted 
to infiltration rates (T) for the purpose of designing the infiltration BMPs. The approximate relationship 
presented in the Low Impact Development Stormwater Management Planning and Design Guide (TRCA 
and CVC, 2010) was used for the conversion: 

Kfs = �6 X ��-11 X T������ 

Based on the measured saturated hydraulic conductivity, the corresponding infiltration rate for the sandy 
silt material underlying the Site ranged between 18 mm/hour to 59 mm/hour, with corresponding 
geometric mean infiltration rate of 34 mm/hour. In general, the infiltration rates for the sandy silt material 
encountered at the test pits to the northern portion of the Site (Test Pit 1 and Test Pit 2) are slightly lower 
(approximately 18 mm/hour to 29 mm/hour) compared to the infiltration rates of the sandy silt material 
encountered at the central portion and southern portion of the Site (30 mm/hour to 59 mm/hour). 
Furthermore, the estimated infiltration rates tend to decrease with increase in testing depth, potentially 
due to increase in level of compaction to the overburden materials. 

The sand layer encountered at Test Pit 2, beneath the topsoil had a high infiltration rate of approximately 
228 mm/hour. The sand layer was not encountered at other test pits and is likely localized in areas around 
Test Pit 2 (northeast portion of the Site). The converted infiltration rate results are summarized in Table 
4. 
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Infiltration Testing 
ARG Group Inc. Proposed Alcona Capital Residential Subdivision 

TableR3R SummaryRofRtheREstimatedRSaturatedRHydraulicRConductivityRatREachRWellRHoleR 

TestRIDR 

WaterR 
HeightRinR 
WellRHoleR 

(cm)R 

GuelphR 
PermeameterR 

ReservoirRUsedR 

SteadyRStateRRateRofRWaterR 
LevelRChanceRinRGuelphR 
PermeameterRReservoirR 

(cm/min)R 

KfsR 
(cm/s)R 

GeometricR 
MeanRKfsR 

(cm/s)R 

Test Pit 1, Test 1-1 5 Inner 0.26 8.2E-06 

1.0E-05
Test Pit 1, Test 2-1 7 Inner 0.48 1.3E-05 

Test Pit 1, Test 3-1 5 Inner 0.28 8.8E-06 

Test Pit 1, Test 3-2 5 Inner 0.42 1.3E-05 

Test Pit 2, Test 1-1 3 Combined 27 3.9E-02 3.9E-02 

Test Pit 2, Test 2-1 7 Combined 0.04 1.7E-05 

6.7E-06Test Pit 2, Test 2-2 7 Inner 0.24 6.3E-06 

Test Pit 2, Test 3-1 5 Inner 0.09 2.8E-06 

Test Pit 3, Test 1-1 7 Combined 0.24 1.0E-04 

7.7E-05
Test Pit 3, Test 1-2 7 Combined 0.08 3.4E-05 

Test Pit 3, Test 2-1 5 Combined 0.46 2.4E-04 

Test Pit 3, Test 3-1 7 Combined 0.1 4.2E-05 

Test Pit 4, Test 1-1 5 Combined 0.42 2.1E-04 

1.4E-04
Test Pit 4, Test 1-2 5 Combined 0.3 1.5E-04 

Test Pit 4, Test 2-1 5 Combined 0.5 2.6E-04 

Test Pit 4, Test 3-1 5 Combined 0.1 5.1E-05 

Test Pit 5, Test 1-1 5 Combined 0.18 9.2E-05 

5.4E-05Test Pit 5, Test 1-2 5 Combined 0.16 8.2E-05 

Test Pit 5, Test 2-1 5 Inner 0.66 2.1E-05 
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Infiltration Testing 
ARG Group Inc. Proposed Alcona Capital Residential Subdivision 

4 Summary 
The field infiltration tests were completed between August 12, 2015 and August 21, 2015 at five test pits 
across the Alcona Capital Residential Subdivision site at various depths to maximum 4 m. The soils 
observed at all five test pits are primarily sandy silt material with varying amounts of clay and gravel. A 
surficial sand layer was noted at Test Pit 2 (to the northeast portion of the Site), beneath the topsoil to 
approximately 2 m below existing grade. 

The infiltration tests were completed using the Guelph Permeameter, the estimated saturated hydraulic 
conductivity of the sandy silt material varied between 2.8 x 10-6 cm/s and 2.6 x 10-4 cm/s, with a geometric 
mean of 3.3 x 10-5 cm/s. The corresponding infiltration rate ranged between 18 mm/hour to 59 mm/hour, 
with corresponding geometric mean infiltration rate of 34 mm/hour.  

The sand layer encountered at approximately 1 m below grade at Test Pit 2 (northeast portion of the Site) 
had a higher saturated hydraulic conductivity of 3.9 x 10-2 cm/s, which correspond to an infiltration rate 
of approximately 228 mm/hour. The sand layer was not encountered at other test pits and is likely 
localized in areas around Test Pit 2 (northeast portion of the Site). 

Based on the infiltration tests, the estimated infiltration rates for the sandy silt material encountered 
across the Site were higher than the 15 mm/hour threshold specified in the Stormwater Management 
Planning and Design Manual, which indicate the Site may be suitable for implementation of infiltration 
BMPs. Appropriate safety factor specified in the Low Impact Development Stormwater Management 
Planning and Design Guide should also be applied to the estimated infiltration rate when designing 
infiltration BMPs to account for the natural variation in infiltration rate. 

5 Reference 
Credit Valley Conservation and Toronto and Region Conservation Authority, Low Impact Development 

Stormwater Management Planning and Design Guide, 2010. 

Eijkelkamp Agrisearch Equipment, Operating Instructions – 09.07 Guelph Permeameter, November 2011. 
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Appendix A 

Infiltration Test Calculations and Photos 
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Appendix B 

Grain Size Distribution Analysis 

Infiltration Testing - Proposed Alcona Capital Residential Subdivision 
EE15-0206 (October 2015) 



 

 

 
  

Appendix B – Visual OTTHYMO Modelling 
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GRAIN SIZE IN MILLIMETERS
 

GRAVEL SAND
COBBLES SILT OR CLAY

coarse fine coarse medium fine 

Specimen Identification Classification MC% LL PL PI Cc Cu 

*** TP-1 3.0 13.57 35.3Sandy Silt, some Clay, trace of Gravel 
*** TP-2 2.0 Sandy Silt, some Clay, trace of Gravel 13.64 42.0 

*** Sandy Silt, some Clay, trace of GravelTP-3 2.0 4.29 25.1 

*** Silty Sand, trace of Clay & GravelTP-4 3.0 0.47 5.9 

*** Silty SandTP-5 1.5 1.31 4.0 

Specimen Identification D100 D60 D30 D10 %Gravel %Sand %Silt %Clay 

*** TP-1 3.0 13.20 0.07 0.046 0.0021 4.1 35.7 45.9 14.3 

*** TP-2 2.0 13.20 0.08 0.045 0.0019 4.1 37.9 41.2 16.8 

*** TP-3 2.0 13.20 0.10 0.042 0.0041 5.2 39.5 43.8 11.5 

*** TP-4 3.0 13.20 0.23 0.065 0.0390 7.6 54.6 31.6 6.2 

*** TP-5 1.5 9.50 0.11 0.063 0.0274 0.2 57.6 42.2 

PROJECT	 Gradation*-*2245,*20th*Sideroad,*Innisfil,*Ontario JOB NO. 2365-15-C-COL-F
 
DATE 9/9/15
 

GRADATION*CURVES 
Toronto*Inspection*Ltd. 



Project No. 09389 

WC3 

WC4 

CALCULATIONS 
Prepared by A. Soares 

Checked by K. Chow 

Project Name Alcona Capital Properties Inc. 

Subject Existing and Proposed Drainage Areas 

Existing Conditions Proposed Conditions 
Area ID Description Area (ha) Area ID Description Area (ha) 

110 Alcona-North 5.90 210 Alcona-North 4.66 
- - - 211 North Pond 0.63 

111 Alcona-North (WC) 2.16 212 Alcona-North (WC) 2.21 
Development to WC3 = 8.06 Development to WC3 = 7.50 

1000 External Area 20.39 1000 External Area 20.39 
TOTAL TO WC3 = 28.45 TOTAL TO WC3 = 27.89 

Existing Conditions Proposed Conditions 
Area ID Description Area (ha) Area ID Description Area (ha) 

100 Alcona-South 1.36 200 Alcona-South 7.79 
901a Alcona-South 3.59 201 South Pond 0.79 
900 Alcona-South 1.18 900 Alcona-South (uncontrolled) 0.07 

4101 Alcona-South 0.42 
4102 Alcona-South 0.73 

Development to WC4 = 7.28 Development to WC4 = 8.58 

1 Loblaw 0.31 1 Loblaw 0.31 
2 Loblaw 1.44 2 Loblaw 1.44 
3 Loblaw 0.14 3 Loblaw 0.14 
4 Loblaw 0.32 4 Loblaw 0.32 

901b Future Development Lands 2.71 5 Future Development Lands 1.90 
103 Hydro Station 0.76 103 Hydro Station 0.76 

External Area to WC4 = 5.68 External Area to WC4 = 4.87 

TOTAL TO WC4 = 12.96 TOTAL TO WC4 = 13.45 

Total Development = 15.34 Total Development = 16.08 

TOTAL to WC3 & WC4 = 41.41 TOTAL to WC3 & WC4 = 41.34 

09389 (2820551) ALCONA CAPITAL PROPERTIES 10/27/2015 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\ecd71332-79f9-437f-9567-206075eb4e2e\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\ecd71332-79f9-437f-9567-206075eb4e2e\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 31.96 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\e1584ec4-5a6e-4c6b

ae23-96d 
remark: 2 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.06  1.92   5.35 0.17   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.02  1.83   5.35 0.17   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.08  1.92  5.35  n/a  0.000 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.09  3.25   5.35 0.17   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.12  2.92   5.35  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 
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*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b0566b36-9128-43c2-a23b-6973c8719e90\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b0566b36-9128-43c2-a23b-6973c8719e90\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 43.24 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\ed6415fa-5bf2-4597

b226-1e4 
remark: 5 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.11  1.83   9.94 0.23   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.04  1.83   9.94 0.23   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.15  1.83  9.94  n/a  0.000 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.17  3.25   9.94 0.23   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.23  2.75   9.94  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\a994f6ac

d95b-4a39-a6cc-9fee9c2ceee8\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\a994f6ac

d95b-4a39-a6cc-9fee9c2ceee8\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 
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****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 50.81 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\ba875e2e-86a3-4747

b03a-164 
remark: 10 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.15  1.83  13.56 0.27   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.06  1.83  13.56 0.27   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.21  1.83  13.56  n/a   0.000 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.23  3.17  13.57 0.27   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.31  2.75  13.57  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\28486c58

e4e5-4b5f-b71d-054a374c665e\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\28486c58

e4e5-4b5f-b71d-054a374c665e\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 60.06 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\1a3791ef-cb04-4c8c

b2dd-137 
remark: 25 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.21  1.83  18.49 0.31   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
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* 
** CALIB NASHYD  0111  1 5.0  2.16  0.08  1.83  18.49 0.31   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.29  1.83  18.49  n/a   0.000 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.32  3.17  18.49 0.31   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.42  2.67  18.49  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\07a0f0d7

deba-4158-9e5c-35e82ac767fd\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\07a0f0d7

deba-4158-9e5c-35e82ac767fd\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 67.14 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\3f4d28d9-7d81-45f6

add9-6c4 
remark: 50 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.26  1.83  22.57 0.34   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.10  1.83  22.57 0.34   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.36  1.83  22.57  n/a   0.000 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.39  3.17  22.58 0.34   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.52  2.58  22.58  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\c2bdaed5-6455-4584-84ab-b2fb5148e6a7\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\c2bdaed5-6455-4584-84ab-b2fb5148e6a7\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 74.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd

\6cec718f-0a40-4ea3-9abf-3c2 
remark: 100 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.31  1.83  26.76 0.36   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.12  1.83  26.76 0.36   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.43  1.83  26.76  n/a   0.000 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.47  3.17  26.77 0.36   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.62  2.17  26.77  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                   
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\014d7382

 

 

 



 

 
   

               

           

           

      

          

   

                                                   

--------------------

                                                     

ca3b-4d3f-8e27-a4fccba134c3\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\014d7382

ca3b-4d3f-8e27-a4fccba134c3\scenari 

DATE: 10/26/2015                           TIME: 05:43:02       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  7 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 25.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\a076ef78-f0a2-4622-9aeb-7d7284b119dd\59adc387-87dc-4be3-a154

bc5 
remark: 25mm 4 HOUR STORM FOR WATER QUALITY 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.04  2.08   3.10 0.12   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.01  2.08   3.10 0.12   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.05  2.08  3.10  n/a  0.000 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.06  3.33   3.10 0.12   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.08  2.50   3.10  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\47831a6d

ada4-4508-88a3-21c80649bd66\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\47831a6d

ada4-4508-88a3-21c80649bd66\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 42.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3-4afe4cf2cda7\3d2839af-a78a-4e3b

bdb5-42b 
remark: 2 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.15  7.58   9.39 0.22   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.11  6.50   9.38 0.22   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.04  6.50   9.38 0.22   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.15  6.50  9.38  n/a  0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.21  6.67   9.39  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 
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*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\631f47f2-14ba-49a7-8583-aac9ab9d4d51\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\631f47f2-14ba-49a7-8583-aac9ab9d4d51\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 56.40 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3-4afe4cf2cda7

\f40b293c-588d-4485-90bb-10b 
remark: 5 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.27  7.50  16.49 0.29   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.19  6.50  16.48 0.29   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.07  6.42  16.48 0.29   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.26  6.50  16.48  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.38  6.67  16.48  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4e6bd64d-215f-4036-9383-4a9717783299\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4e6bd64d-215f-4036-9383-4a9717783299\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 
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****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 66.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3-4afe4cf2cda7\75466258-7513-4a42

a8a7-990 
remark: 10 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.36  7.50  21.91 0.33   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.26  6.50  21.90 0.33   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.10  6.42  21.90 0.33   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.35  6.50  21.90  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.52  6.67  21.91  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\e4f65311-5ac3-41c2-a3ab-3c9ef50448f2\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\e4f65311-5ac3-41c2-a3ab-3c9ef50448f2\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 78.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3-4afe4cf2cda7\aa25e9eb-661e-4d82-9008

c72 
remark: 25 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.48  7.50  29.37 0.38   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
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* 
** CALIB NASHYD  0110  1 5.0  5.90  0.35  6.50  29.36 0.38   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.13  6.42  29.36 0.38   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.48  6.50  29.36  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.70  6.67  29.36  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b0d2eb89-3047-4ab2-b9e5-ffa1e9520f92\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b0d2eb89-3047-4ab2-b9e5-ffa1e9520f92\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 87.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3-4afe4cf2cda7\93d1e367-ca0b-4d11

a7ba-121 
remark: 50 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.58  7.50  35.30 0.41   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.42  6.50  35.29 0.41   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.16  6.42  35.29 0.41   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.57  6.50  35.29  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  0.85  6.58  35.30  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                            
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb

\0a0f0607-09db-49e2-bc23-f011b8ef756b\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb

\0a0f0607-09db-49e2-bc23-f011b8ef756b\scenari 

DATE: 10/26/2015                           TIME: 05:44:42       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 96.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\f5ae1fe7-c98f-4622-bfb3

\d0f608b0-7cb7-4961-9337-06a 
remark: 100 yr 12 hr SCS - Barrie WPCC                                                      

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.68  7.50  41.43 0.43   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0110  1 5.0  5.90  0.49  6.50  41.43 0.43   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD  0111  1 5.0  2.16  0.19  6.42  41.42 0.43   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  0.68  6.50  41.43  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  1.00  6.58  41.43  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4ece81b4

f662-4589-a6aa-f888846d701a\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4ece81b4

f662-4589-a6aa-f888846d701a\scenari 

DATE: 10/26/2015                           TIME: 05:45:36       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot=212.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\045fd79c-de72-42b3-bfd6-6899ebe59b42

\f06fd9b8-6bcb-481d-88ba-012 
remark: HURRICANE HAZEL                                                                         

* 
** CALIB NASHYD         1000  1 5.0  20.39    1.94 11.50 170.15 0.80   0.000
 

[CN=85.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD         0110  1 5.0  5.90  0.78 10.25 170.12 0.80   0.000
 

[CN=85.0         ]
 
[ N = 3.0:Tp 0.35]
 

* 
** CALIB NASHYD         0111  1 5.0  2.16  0.29 10.25 170.11 0.80   0.000
 

[CN=85.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
ADD [  0110+  0111]  0010  3 5.0  8.06  1.07 10.25 170.12  n/a   0.000 

* 
ADD [  0010+  1000]  0011  3 5.0  28.45  2.72 11.25 170.14  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b1badbc0-8915-4219-91e9-db8be966c9dd\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\b1badbc0-8915-4219-91e9-db8be966c9dd\scenari 

DATE: 10/27/2015                           	TIME: 11:56:04       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 31.96 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f

\4e03e37b-7379-4893-8f6e-970 
remark: 2 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.05  1.92   7.46 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.02  1.92   7.46 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.06  1.92  7.46  n/a  0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.01  1.58   6.68 0.21   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.01  1.58   6.68  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.32  0.01  1.58  6.68  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.21  1.50  24.19 0.76   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.06  1.50  30.72 0.96   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.08  30.58  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.22  1.50  25.32  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  1.42  25.30  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  	 0222  1 5.0  1.75  0.02  1.42  25.30  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 

     

         

                  
     
     

    

    

    

    

           

                  
         
         

    

    

    

         

    

   

           

           

      

           

      

    

  

 

      
         

 

          

                   

                                                   

MINOR SYSTEM:     0222  3 5.0  1.75  0.02  1.42  25.30  n/a  0.000 
* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  1.50  23.61 0.74   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  1.50  23.61  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00  1.50  23.61  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  1.42  23.61  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.00  0.00  1.50  23.61  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.00  0.00  1.50  23.61  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.89  0.04  1.42  25.17  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.21  0.05  1.50  22.49  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.04  1.83   7.46 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.04  1.83   7.46  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0225  3 5.0  2.71  0.04  1.83  7.46  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.08  1.50  19.94 0.62   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.14  1.50  14.98  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.16  1.50  11.48  n/a   0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.02  1.75   7.45 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.01  1.67   7.45 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.03  1.75  7.45  n/a  0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.01  1.83   7.46 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.04  1.75  7.45  n/a  0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\c0c29b44-57dd-4cc9-bc96-6cf759b8265c\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\c0c29b44-57dd-4cc9-bc96-6cf759b8265c\scenari 

DATE: 10/27/2015                           	TIME: 11:56:04       

USER: 
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COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 43.24 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f\a2d16486-3274-4893-b653

f41 
remark: 5 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.08  1.92  12.84 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.03  1.92  12.84 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.11  1.92  12.84  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.01  1.50  12.64 0.29   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD       0224  1 5.0    0.32 0.01  1.50  12.64  n/a  0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.32  0.01  1.50  12.64  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.30  1.50  34.02 0.79   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.09  1.50  41.95 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.25  41.80  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.30  1.50  35.40  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.04  2.00  35.37  n/a   0.000 
{ST=  0.02 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.04  2.00  35.37  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.04  2.00  35.37  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  1.50  33.37 0.77   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  1.50  33.37  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.01  0.01  1.50  33.37  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.13  0.02  1.42  33.37  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.01  0.01  1.50  33.37  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.01  0.01  1.50  33.37  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.88  0.05  2.00  35.23  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.20  0.06  1.50  31.94  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.07  1.83  12.84 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.07  1.83  12.84  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.07  1.83  12.84  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.91  0.12  1.83  21.39  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.12  1.83  21.42  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.12  1.83  21.42  n/a   0.000 
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* 	CALIB STANDHYD  0103  1 5.0  0.76  0.11  1.50  28.65 0.66   0.000 
[I%=50.0:S%= 2.00] 

* 
ADD [  0103+  0017]  0018  3 5.0  5.68  0.20  1.50  22.39  n/a   0.000 

* 
ADD [  0018+  0019]  0022  3 5.0  10.63  0.25  1.83  17.94  n/a   0.000 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.04  1.75  12.83 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.01  1.67  12.83 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.05  1.75  12.83  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.02  1.83  12.84 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.07  1.75  12.83  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\34566947-4f92-4b8e-974d-90d23661313f\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\34566947-4f92-4b8e-974d-90d23661313f\scenari 

DATE: 10/27/2015                           	TIME: 11:56:04       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 50.81 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f\e5c80cd0-3b0a-4fdc

b7d2-522 
remark: 10 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.11  1.92  16.97 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.04  1.92  16.97 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.15  1.92  16.97  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.02  1.50  17.24 0.34   0.000 

 

 



                  
         

     

         

         

    

    

    

                  
         

     

         

                  
     
     

    

    

    

    

           

                  
         

     

    

    

    

         

    

    

           

           

    

           

    

    

  

          

[CN=80.0         ] 
[ N = 3.0:Tp 0.11] 

* 
DUHYD  0224  1 5.0  0.32  0.02  1.50  17.24  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.32  0.02  1.50  17.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.35  1.50  40.77 0.80   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.10  1.50  49.48 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.42  49.33  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.36  1.50  42.29  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  1.67  42.27  n/a   0.000 
{ST=  0.02 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.05  1.67  42.27  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.05  1.67  42.27  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  1.50  40.09 0.79   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  1.50  40.09  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.01  1.50  40.09  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  1.42  40.09  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.02  0.01  1.50  40.09  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.02  0.01  1.50  40.09  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.87  0.06  1.67  42.12  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.19  0.08  1.67  38.49  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.09  1.83  16.97 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.09  1.83  16.97  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.09  1.83  16.97  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.90  0.16  1.83  26.59  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.16  1.83  26.64  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.16  1.83  26.64  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.13  1.50  34.76 0.68   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.24  1.50  27.73  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.33  1.83  22.72  n/a  0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.05  1.75  16.96 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.02  1.67  16.95 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.06  1.75  16.96  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.03  1.83  16.97 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.09  1.75  16.96  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\a2fb0a96-3f16-48cd-ad96-8c03090df9bf\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\a2fb0a96-3f16-48cd-ad96-8c03090df9bf\scenari 

DATE: 10/27/2015                           	TIME: 11:56:04       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 60.06 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f\cfe7351c-c575-4096

b842-912 
remark: 25 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.14  1.92  22.48 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.05  1.92  22.48 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.20  1.92  22.48  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.03  1.50  23.36 0.39   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.03  1.50  23.36  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.02  0.01  1.50  23.36  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.30  0.02  1.50  23.36  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.42  1.50  49.18 0.82   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.12  1.50  58.70 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.50  58.57  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.42  1.50  50.85  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.06  2.08  50.82  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.06  2.08  50.82  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75    0.06  2.08  50.82  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  1.50  48.46 0.81   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  	 0223  1 5.0  0.14  0.04  1.50  48.46  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  1.50  48.46  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  1.42  48.46  n/a  0.000
 

 

 



    

    

    

    

           

                  
         

     

    

    

    

         

    

   

           

           

    

           

    

    

  

 

      
         

 

 

          

                   

                                                   

* 
ADD [  0222+  0223]  0011  3 5.0  0.02  0.02  1.50  48.46  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.04  0.03  1.50  37.20  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.87  0.07  1.58  50.67  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.17  0.09  1.58  46.88  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.12  1.83  22.48 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.12  1.83  22.48  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.12  1.83  22.48  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.88  0.19  1.83  33.32  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.19  1.83  33.36  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.19  1.83  33.36  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.16  1.50  42.44 0.71   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.31  1.50  34.57  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.43  1.83  28.94  n/a   0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.06  1.75  22.47 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.02  1.67  22.46 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.09  1.75  22.47  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.03  1.83  22.48 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.12  1.75  22.47  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\5970bd54

e538-4ecf-bf7b-cd0669477e65\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\5970bd54

e538-4ecf-bf7b-cd0669477e65\scenari 

DATE: 10/27/2015                           	TIME: 11:56:05       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
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W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 67.14 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f\a5064fc1-11dd-4f31

a4ee-997 
remark: 50 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.17  1.92  26.99 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.07  1.92  26.99 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.24  1.92  26.99  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.04  1.50  28.35 0.42   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.04  1.50  28.35  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.03  0.02  1.50  28.35  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.29  0.02  1.50  28.35  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.47  1.50  55.70 0.83   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.13  1.50  65.76 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.58  65.63  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.48  1.50  57.46  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.06  2.00  57.44  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.06  2.00  57.44  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.03  0.01  2.00  57.44  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.72  0.06  1.75  57.44  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.05  1.50  54.94 0.82   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.05  1.50  54.94  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.03  0.03  1.50  54.94  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.11  0.02  1.42  54.94  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.06  0.03  1.50  56.30  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.09  0.04  1.50  45.85  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.83  0.07  1.67  57.28  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.12  0.09  1.67  53.38  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.14  1.83  26.99 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.14  1.83  26.99  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.14  1.83  26.99  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.83  0.22  1.83  38.57  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.23  1.83  38.70  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.23  1.83  38.70  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.19  1.50  48.47 0.72   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.38  1.50  40.01  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.50  1.83  33.95  n/a   0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.08  1.75  26.98 0.40   0.000 
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[CN=73.0         ] 
[ N = 3.0:Tp 0.27] 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.03  1.67  26.97 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.10  1.75  26.98  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.04  1.83  26.99 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.14  1.75  26.98  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4a031025-77a3-4812-8a21-bff3e5c7c73e\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4a031025-77a3-4812-8a21-bff3e5c7c73e\scenari 

DATE: 10/27/2015                           	TIME: 11:56:05       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 74.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f

\ff7c6c55-2345-4390-8c7e-8c6 
remark: 100 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.20  1.92  31.58 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.08  1.92  31.57 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.28  1.92  31.57  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.05  1.50  33.39 0.45   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.05  1.50  33.39  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.05  0.02  1.50  33.39  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.27  0.02  1.50  33.39  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.52  1.50  62.08 0.84   0.000 

         

    

    

    

                  
     
     

         

                  
     
     

    

    

    

    

           

                  
         

     

    

    

    

         

    

   

           

           

    

           

    

    

  

 

      
         

          

                   

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.14  1.50  72.61 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.67  72.46  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.53  1.50  63.92  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.07  2.00  63.89  n/a   0.000 
{ST=  0.05 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.07  2.00  63.89  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.10  0.02  2.00  63.89  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.65  0.06  1.58  63.89  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.05  1.50  61.28 0.83   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.05  1.50  61.28  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.03  0.03  1.50  61.28  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.11  0.02  1.42  61.28  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.13  0.03  1.50  63.32  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.17  0.05  1.50  55.34  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.76  0.07  1.50  63.73  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.04  0.10  1.50  59.65  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.17  1.83  31.57 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.17  1.83  31.57  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.17  1.83  31.57  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.75  0.25  1.83  43.62  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.27  1.83  44.03  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.27  1.83  44.03  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.22  1.50  54.40 0.74   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.43  1.50  45.42  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.59  1.83  38.97  n/a   0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.09  1.75  31.56 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.03  1.67  31.55 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.12  1.75  31.56  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.05  1.83  31.57 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.17  1.75  31.56  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 
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*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\3181bd92-2a4d-4234-ba35-60347086d4cd\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\3181bd92-2a4d-4234-ba35-60347086d4cd\scenari 

DATE: 10/27/2015                           	TIME: 11:56:05       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  7 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 25.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\cc4f5230-e976-4861-ac8a-28e8d4151b0f\b1bdedf4

b9b7-40af-89ef-51d 
remark: 25mm 4 HOUR STORM FOR WATER QUALITY 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.03  2.17   4.70 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.01  2.08   4.70 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.05  2.08  4.70  n/a  0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.00  1.75   3.71 0.15   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.00  1.75   3.71  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.32  0.00  1.75  3.71  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.17  1.67  18.32 0.73   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05  1.67  23.78 0.95   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.08  23.64  n/a   0.000 
{ST=  0.00 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.18  1.67  19.26  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  1.58  19.24  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.02  1.58  19.24  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.02  1.58  19.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  1.67  17.80 0.71   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  1.67  17.80  n/a   0.000
 
MAJOR SYSTEM:  0223  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  1.67  17.80  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 0.0  0.00  0.00  0.00  17.80  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 0.0  0.00  0.00  0.00  17.80  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.89  0.04  1.67  19.13  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.21  0.04  1.67  16.90  n/a   0.000 

           

                  
         
         

    

    

    

         

    

   

           

           

      

           

      

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.03  2.08   4.70 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.03  2.08   4.70  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0225  3 5.0  2.71  0.03  2.08  4.70  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.07  1.67  14.84 0.59   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.12  1.67  10.80  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.13  1.67   7.96  n/a   0.000 
* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.01  1.92   4.70 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.01  1.92   4.69 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.02  1.92  4.70  n/a  0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.01  2.00   4.70 0.19   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.03  1.92  4.70  n/a  0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b39ac749

a167-4b5d-88c4-ea79cbfe0ddc\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b39ac749

a167-4b5d-88c4-ea79cbfe0ddc\scenari 

DATE: 10/27/2015                           	TIME: 11:58:43       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 42.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\470585a3

fd23-4e6c-9c40-4bd 
remark: 2 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.07  6.58  12.20 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.03  6.50  12.20 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.10  6.58  12.20  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.02  6.25  11.92 0.28   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0222  1 5.0  0.32  0.02  6.25  11.92  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.32  0.02  6.25  11.92  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05  6.25  40.70 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.75  40.55  n/a   0.000 
{ST=  0.01 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.17  6.25  32.91 0.78   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.17  6.25  34.27  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  5.92  34.24  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  	 0224  1 5.0  1.75  0.02  5.92  34.24  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 

     

         

                  
         

     

    

    

    

    

           

                  
         

     

    

    

    

         

    

   

           

           

           

    

    

    

  

 

      
         

 

          

                   

                                                   

MINOR SYSTEM:     0224  3 5.0  1.75  0.02  5.92  34.24  n/a  0.000 
* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  6.25  32.29 0.77   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  6.25  32.29  n/a   0.000
 
MAJOR SYSTEM:  0223  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  6.25  32.29  n/a  0.000
 

* 
ADD [  0223+  0224]  0011  3 0.0  0.00  0.00  0.00  32.29  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 0.0  0.00  0.00  0.00  32.29  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.89  0.04  6.25  34.09  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  2.21  0.05  6.25  30.88  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.06  6.50  12.20 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.06  6.50  12.20  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.06  6.50  12.20  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.07  6.25  27.67 0.66   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.17  6.25  21.54  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.23  6.25  17.19  n/a   0.000 
* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.02  6.50  12.20 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.01  6.33  12.19 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.03  6.42  12.19 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.05  6.42  12.19  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.06  6.42  12.19  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\d0834b84-5398-4111-a6cc-4178c8287b50\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\d0834b84-5398-4111-a6cc-4178c8287b50\scenari 

DATE: 10/27/2015                           	TIME: 11:58:43       

USER: 
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COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 56.40 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\f2519472-2e6a-4fd0-a77a

ed2 
remark: 5 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.13  6.58  20.25 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.05  6.50  20.25 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.17  6.58  20.25  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.03  6.25  20.88 0.37   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD       0222  1 5.0    0.32 0.03  6.25  20.88  n/a  0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.01  0.01  6.25  20.88  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.31  0.02  6.25  20.88  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.06  6.25  55.05 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.75  54.90  n/a   0.000 
{ST=  0.01 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.23  6.25  45.84 0.81   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.24  6.25  47.45  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  6.42  47.42  n/a   0.000 
{ST=  0.03 ha.m } 

* 
DUHYD  0224  1 5.0  1.75  0.05  6.42  47.42  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  1.75  0.05  6.42  47.42  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  6.25  45.10 0.80   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  6.25  45.10  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00  6.25  45.10  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  6.08  45.10  n/a  0.000
 

* 
ADD [  0223+  0224]  0011  3 5.0  0.00  0.00  6.25  45.10  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 5.0  0.01  0.01  6.25  27.17  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.89  0.06  6.42  47.25  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  2.20  0.08  6.33  43.52  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.11  6.50  20.25 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.11  6.50  20.25  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.11  6.50  20.25  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.91  0.18  6.42  30.67  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.18  6.42  30.66  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.18  6.42  30.66  n/a   0.000 

* 
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* 	CALIB STANDHYD  0103  1 5.0  0.76  0.10  6.25  39.38 0.70   0.000 
[I%=50.0:S%= 2.00] 

* 
ADD [  0103+  0017]  0018  3 5.0  5.68  0.25  6.25  31.83  n/a   0.000 

* 
ADD [  0018+  0019]  0022  3 5.0  10.63  0.37  6.50  26.43  n/a   0.000 

* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.03  6.42  20.24 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.02  6.33  20.23 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.06  6.42  20.24 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.08  6.33  20.23  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.11  6.42  20.24  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b180db1a

f558-4168-89ec-45974e7ca276\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b180db1a

f558-4168-89ec-45974e7ca276\scenari 

DATE: 10/27/2015                           	TIME: 11:58:43       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 66.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\aa5d45ab-4f75-489f

a507-0aa 
remark: 10 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.16  6.58  26.25 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.06  6.50  26.25 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.23  6.50  26.25  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.04  6.25  27.53 0.42   0.000 



                  
     
     

         

    

         

    

    

                  
         

     

         

                  
     
     

    

    

    

    

           

                  
         

     

    

    

    

         

    

    

           

           

           

    

    

    

  

          

[CN=80.0         ] 
[ N = 3.0:Tp 0.11] 

* 
DUHYD  0222  1 5.0  0.32  0.04  6.25  27.53  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.03  0.02  6.25  27.53  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.29  0.02  6.17  27.53  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.07  6.25  64.62 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  64.48  n/a   0.000 
{ST=  0.01 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.28  6.25  54.65 0.83   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.28  6.25  56.39  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  6.75  56.37  n/a   0.000 
{ST=  0.03 ha.m } 

* 
DUHYD  0224  1 5.0  1.75  0.05  6.75  56.37  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  1.75  0.05  6.75  56.37  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  6.25  53.87 0.82   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  6.25  53.87  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.01  0.01  6.25  53.87  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.13  0.02  6.08  53.87  n/a  0.000
 

* 
ADD [  0223+  0224]  0011  3 5.0  0.01  0.01  6.25  53.87  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 5.0  0.04  0.02  6.25  33.99  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.88  0.07  6.25  56.19  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  2.17  0.10  6.25  52.35  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.14  6.50  26.25 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.14  6.50  26.25  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.14  6.50  26.25  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.88  0.21  6.42  37.86  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.21  6.42  37.83  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.21  6.42  37.83  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.12  6.25  47.49 0.72   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.33  6.25  39.12  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.47  6.25  33.13  n/a  0.000 
* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.04  6.42  26.25 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.03  6.33  26.23 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.07  6.42  26.24 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.10  6.33  26.24  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.14  6.42  26.24  n/a   0.000 

* 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\2dbe9b81-0faf-44db-8d21-60056b031c27\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\2dbe9b81-0faf-44db-8d21-60056b031c27\scenari 

DATE: 10/27/2015                           	TIME: 11:58:44       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 78.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\767f9333-7ce9-4466-acb2

c17 
remark: 25 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.22  6.50  34.40 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.08  6.50  34.40 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.30  6.50  34.40  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.05  6.25  36.48 0.47   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0222  1 5.0  0.32  0.05  6.25  36.48  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.05  0.03  6.25  36.48  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.27  0.02  6.08  36.48  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.09  6.25  76.69 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  76.55  n/a   0.000 
{ST=  0.01 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.35  6.25  65.92 0.84   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.36  6.25  67.80  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.07  6.50  67.77  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0224  1 5.0  1.75  0.07  6.50  67.77  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.04  0.01  6.50  67.77  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  1.71    0.06  6.33  67.77  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  6.25  65.10 0.83   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  	 0223  1 5.0  0.14  0.03  6.25  65.10  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.01  6.25  65.10  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  6.08  65.10  n/a  0.000
 

 

 



    

    

    

    

           

                  
         

     

    

    

    

         

    

   

           

           

           

    

    

    

  

 

      
         

 

 

          

                   

                                                   

* 
ADD [  0223+  0224]  0011  3 5.0  0.05  0.01  6.25  66.91  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 5.0  0.10  0.04  6.25  52.30  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.84  0.07  6.25  67.60  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  2.11  0.10  6.25  63.60  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.18  6.50  34.40 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.18  6.50  34.40  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.18  6.50  34.40  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.82  0.26  6.42  47.17  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.27  6.42  47.28  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.27  6.42  47.28  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.16  6.25  57.99 0.74   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.42  6.25  48.71  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.61  6.25  42.05  n/a   0.000 
* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.05  6.42  34.39 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.04  6.33  34.37 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.10  6.42  34.38 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.13  6.33  34.38  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.18  6.42  34.38  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\c84137b8

abd7-4a1c-8c4b-3be2246b9f25\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\c84137b8

abd7-4a1c-8c4b-3be2246b9f25\scenari 

DATE: 10/27/2015                           	TIME: 11:58:44       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
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W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 87.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\33fadf3d-9fcf-4477-a694

fed 
remark: 50 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.26  6.50  40.81 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.10  6.50  40.81 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.36  6.50  40.81  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.06  6.25  43.46 0.50   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0222  1 5.0  0.32  0.06  6.25  43.46  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.06  0.04  6.25  43.46  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.26  0.02  6.08  43.46  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.10  6.25  85.68 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  85.54  n/a   0.000 
{ST=  0.01 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.40  6.25  74.39 0.85   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.41  6.25  76.36  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.08  6.50  76.34  n/a   0.000 
{ST=  0.05 ha.m } 

* 
DUHYD  0224  1 5.0  1.75  0.08  6.50  76.34  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.09  0.02  6.50  76.34  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  1.66  0.06  6.25  76.34  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  6.25  73.53 0.84   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.04  6.25  73.53  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  6.25  73.53  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  6.08  73.53  n/a  0.000
 

* 
ADD [  0223+  0224]  0011  3 5.0  0.11  0.02  6.25  75.84  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 5.0  0.18  0.06  6.25  64.37  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.78  0.08  6.25  76.15  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  2.03  0.10  6.25  72.01  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.22  6.50  40.80 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.22  6.50  40.80  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0  0.07  0.03  6.50  40.80  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.64  0.19  6.33  40.80  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.67  0.28  6.33  54.38  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.85  0.31  6.33  54.75  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.33  6.42  54.55  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.18  6.25  65.95 0.76   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.49  6.25  56.07  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.72  6.50  48.96  n/a   0.000 
* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.06  6.42  40.80 0.47   0.000 
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[CN=73.0         ] 
[ N = 3.0:Tp 0.34] 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.04  6.33  40.77 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.11  6.42  40.79 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.16  6.33  40.78  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.22  6.42  40.79  n/a   0.000 

* 
=========================================================================================================== 

V V I SSSSS  U U A L 
V

 V

I    SS

 U

U A A
 L
 V V I SS U U AAAAA  L
 

V V I SS
 U 

U A A L
 
VV I SSSSS  UUUUU  A A LLLLL 

OOO  TTTTT  TTTTT  H H Y Y M M OOO TM
 
O O

 T 

T

 H

H Y Y   MM MM
 O

O
 
O O T T H H Y M M O O 

OOO  T T H H Y M M OOO 

Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\77c9478d-1c63-4f54-97cf-8b0918feae8e\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\77c9478d-1c63-4f54-97cf-8b0918feae8e\scenari 

DATE: 10/27/2015                           	TIME: 11:58:44       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 96.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\4f1fbb51-a752-46d0-b39e-a82feb95eff0\9d3f1662-f862-439e-8f80

dea 
remark: 100 yr 12 hr SCS - Barrie WPCC                                                          

* 
** CALIB NASHYD  9011  1 5.0  3.59  0.30  6.50  47.38 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
** CALIB NASHYD  0100  1 5.0  1.36  0.12  6.50  47.38 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.42  6.50  47.38  n/a   0.000 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.07  6.25  50.58 0.53   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0222  1 5.0  0.32  0.07  6.25  50.58  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.07  0.05  6.25  50.58  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  0.25  0.02  6.08  50.58  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.11  6.25  94.56 0.98   0.000 

    

         

    

    

                  
     
     

         

                  
     
     

    

    

    

    

           

                  
     
     

    

    

    

         

    

   

           

           

           

    

    

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  94.42  n/a   0.000 
{ST=  0.02 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.44  6.25  82.82 0.86   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.45  6.25  84.88  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.09  6.50  84.85  n/a   0.000 
{ST=  0.06 ha.m } 

* 
DUHYD  0224  1 5.0  1.75  0.09  6.50  84.85  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.15  0.04  6.50  84.85  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  1.60  0.06  6.25  84.85  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  6.25  81.94 0.85   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.04  6.25  81.94  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  6.25  81.94  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  6.08  81.94  n/a  0.000
 

* 
ADD [  0223+  0224]  0011  3 5.0  0.17  0.04  6.25  84.47  n/a   0.000 

* 
ADD [  0011+  0222]  0013  3 5.0  0.25  0.09  6.25  74.44  n/a   0.000 

* 
ADD [  0223+  0224]  0012  3 5.0  1.72  0.08  6.25  84.65  n/a   0.000 

* 
ADD [  0012+  0222]  0014  3 5.0  1.96  0.10  6.25  80.37  n/a   0.000 

* 
** CALIB NASHYD  9012  1 5.0  2.71  0.25  6.50  47.38 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.25  6.50  47.38  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0  0.18  0.07  6.50  47.38  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.53  0.19  6.33  47.38  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.50  0.28  6.33  61.78  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.74  0.36  6.25  62.44  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.38  6.42  61.90  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.20  6.25  73.93 0.77   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.56  6.25  63.51  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  10.63  0.83  6.42  56.00  n/a   0.000 
* 
* 	CALIB NASHYD  4102  1 5.0  0.73  0.07  6.42  47.38 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
* 	CALIB NASHYD  4101  1 5.0  0.42  0.05  6.33  47.34 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
* 	CALIB NASHYD  0900  1 5.0  1.18  0.13  6.42  47.36 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.18  6.33  47.36  n/a   0.000 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.25  6.42  47.36  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\97da97c0-3b5e-4694-aee2-8c9417140cdb\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\97da97c0-3b5e-4694-aee2-8c9417140cdb\scenari 

DATE: 10/27/2015                           	TIME: 11:58:10       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot=212.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\6da3458d-da87-41a4-a122-f9b7055623f1\249df9f1-5d18-49c8

b195-8c7 
remark: HURRICANE HAZEL                                                                         

* 
** CALIB NASHYD         4101  1 5.0  0.42  0.06 10.17 178.18 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.24]
 

* 
** CALIB NASHYD         0900  1 5.0  1.18  0.16 10.17 178.24 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.27]
 

* 
ADD [  4101+  0900]  0020  3 5.0  1.60  0.22 10.17 178.22  n/a   0.000 

* 
** CALIB NASHYD         4102  1 5.0  0.73  0.10 10.25 178.30 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.34]
 

* 
ADD [  0020+  4102]  0021  3 5.0  2.33  0.32 10.17 178.25  n/a   0.000 

* 
** CALIB NASHYD         0004  1 5.0  0.32  0.05 10.17 178.78 0.84   0.000
 

[CN=91.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.05 10.17 178.78  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.06  0.02 10.17 178.78  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.26  0.02  9.25 178.78  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02 10.17 206.74 0.98   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02 10.17 206.74  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00 10.17 206.74  n/a  0.000
 
MINOR SYSTEM:  0223  3 5.0  0.14  0.02  9.67 206.74  n/a  0.000
 

* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05 10.17 210.85 0.99   0.000 

[I%=99.0:S%= 2.00] 
* 

    

         

    

    

                  
     

        

     

    

     

     

    

                  
     

        

     

    

    

         

    

           

           

    

   

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.02 11.25 210.70  n/a   0.000 
{ST=  0.03 ha.m } 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.21 10.17 207.06 0.98   0.000 

[I%=72.0:S%= 2.00] 
* 

ADD [  1111+  0002]  0010  3 5.0  1.75  0.23 10.17 207.70  n/a   0.000 
* 

RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.16 11.17 207.68  n/a   0.000 
{ST=  0.09 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.16 11.17 207.68  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.48  0.10 11.17 207.68  n/a  0.000
 
MINOR SYSTEM:  0222  3 5.0  1.27  0.06  6.83 207.68  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.48  0.10 11.17 207.68  n/a  0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.54  0.11 11.17 204.26  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.41  0.08  9.67 207.58  n/a  0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  1.67  0.10  9.67 203.16  n/a  0.000 

* 
** CALIB NASHYD         9012  1 5.0  2.71  0.36 10.25 178.31 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0098  1 5.0  2.71  0.36 10.25 178.31  n/a   0.000
 

MAJOR SYSTEM:     0098  2 5.0  0.48  0.18 10.25 178.31  n/a  0.000
 
MINOR SYSTEM:  0098  3 5.0  2.23  0.19  9.50 178.31  n/a  0.000
 

* 
ADD [  0014+  0098]  0015  3 5.0  3.90  0.28  9.67 188.93  n/a  0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.44  0.39 10.17 190.81  n/a   0.000 

* 
ADD [  0016+  0098]  0017  3 5.0  4.92  0.57 10.17 189.59  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.11 10.17 205.80 0.97   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.68 10.17 191.76  n/a   0.000 
* 
* 	CALIB NASHYD  0100  1 5.0  1.36  0.18 10.33 178.32 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.41]
 

* 
* 	CALIB NASHYD  9011  1 5.0  3.59  0.46 10.33 178.33 0.84   0.000
 

[CN=87.0         ]
 
[ N = 3.0:Tp 0.42]
 

* 
ADD [  0100+  9011]  0019  3 5.0  4.95  0.64 10.33 178.33  n/a   0.000 

* 
ADD [  0018+  0019]  0022  3 5.0  10.63  1.31 10.17 185.51  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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**************************** 
** SIMULATION NUMBER:  1 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.007  1.73  2.11 
+ ID2= 2 (  	9584):  166.66  0.398  3.23  8.00
 
====================================================
 
ID = 3 (  9585):   167.79   0.399     3.23     7.96
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  2 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.024  8.32  7.12 
+ ID2= 2 (  	9584):  166.66  1.813  9.30  17.18
 
====================================================
 
ID = 3 (  9585):   167.79   1.816     9.30  17.12
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  3 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.034  8.32  9.85 
+ ID2= 2 (  	9584):  166.67  2.628  9.22  22.09
 
====================================================
 
ID = 3 (  9585):   167.80   2.633     9.22  22.01
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  4 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.059     8.32  17.50 
+ ID2= 2 (  	9584):  166.85  4.138  9.08  34.62
 
====================================================
 
ID = 3 (  9585):   167.98   4.148     9.07  34.51
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  5 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.077     8.32  22.67 
+ ID2= 2 (  	9584):  167.02  4.975  9.15  42.47
 
====================================================
 
ID = 3 (  9585):   168.15   4.987     9.13  42.33
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  6 ** 
**************************** 



       
  

  
       

  

-------------------------------------------------------------------------------

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.102     8.30  29.82 
+ ID2= 2 (  	9584):  167.15  8.988  8.78  52.81
 
====================================================
 
ID = 3 (  9585):   168.28   9.017     8.78  52.66
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

 

       
  

    
  

  

--------------------

-------------------------------------------------------------------------------

**************************** 
** SIMULATION NUMBER:  1 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.064  10.00  66.53 
+ ID2= 2 (  	9584):  167.03  19.897    10.08  166.79
 
====================================================
 
ID = 3 (  9585):   168.16  19.958  10.08   166.12
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\ee11a96d

aab3-415c-8c2a-814378dcc92b\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\ee11a96d

aab3-415c-8c2a-814378dcc92b\scenari 

DATE: 10/26/2015                           	TIME: 05:46:06       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 31.96 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d\5fcd91ae-8efe-4e0b-bad3

b52 
remark: 2 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.09  3.25   5.35 0.17   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.02  1.83   5.35 0.17   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.42  1.50  18.04 0.56   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.08  1.50  20.69 0.65   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.50  1.50  18.35  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.01  4.25  17.82  n/a   0.000 
{ST=  0.08 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.03  1.92  14.15  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.11  3.25   7.72  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\79ac1270-06ba-4af5-b99f-c9ee3b17cb83\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\79ac1270-06ba-4af5-b99f-c9ee3b17cb83\scenari 

DATE: 10/26/2015           	 TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 43.24 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d

\1da4490c-38b3-4302-9e1b-066 
remark: 5 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.17  3.25   9.94 0.23   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.04  1.83   9.94 0.23   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.58  1.50  26.27 0.61   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.11  1.50  29.30 0.68   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.69  1.50  26.63  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.01  4.33  26.10  n/a   0.000 
{ST=  0.13 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.05  1.83  21.34  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.20  3.17  13.01  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783
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\c4c4cb13-7667-41de-9b44-e8469daf32bc\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\c4c4cb13-7667-41de-9b44-e8469daf32bc\scenari 

DATE: 10/26/2015                           	TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 50.81 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d

\2b394f11-6234-4fd0-962c-354 
remark: 10 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.23  3.17  13.57 0.27   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.06  1.83  13.56 0.27   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.71  1.50  32.10 0.63   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.12  1.50  35.30 0.69   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.83  1.50  32.48  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.04  4.17  31.95  n/a   0.000 
{ST=  0.15 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.07  1.83  26.53  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.28  3.25  17.05  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\43a0f669

a7f2-491f-ad26-890b3883af42\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\43a0f669

a7f2-491f-ad26-890b3883af42\scenari 

DATE: 10/26/2015                           	TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 
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****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 60.06 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d\c1e95fb8-7476-406b

a815-403 
remark: 25 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.32  3.17  18.49 0.31   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.08  1.83  18.49 0.31   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.85  1.50  39.49 0.66   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.15  1.50  42.82 0.71   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  1.00  1.50  39.88  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.06  3.75  39.36  n/a   0.000 
{ST=  0.16 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.10  1.83  33.21  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.40  3.17  22.45  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\31812c74

ef04-458f-a3c3-00655ea0179d\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\31812c74

ef04-458f-a3c3-00655ea0179d\scenari 

DATE: 10/26/2015                           	TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

 

 



               

   

           

         

         

    

    

    

   

    

  

 

      
         

 

 

 
   

               

        

           

                                                            

          

                   

                                                   

--------------------

                                                        

READ STORM  10.0 
[ Ptot= 67.14 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d

\c0af3918-0ef2-4bc1-8317-432 
remark: 50 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD         1000  1 5.0  20.39  0.39  3.17  22.58 0.34   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.10  1.83  22.57 0.34   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.97  1.50  45.31 0.67   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.17  1.50  48.70 0.73   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  1.14  1.50  45.71  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.08  3.25  45.18  n/a   0.000 
{ST=  0.18 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.13  2.00  38.52  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.51  3.08  26.87  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\088c2a86-5d7f-4519-955f-68b34688a545\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\088c2a86-5d7f-4519-955f-68b34688a545\scenari 

DATE: 10/26/2015                           	TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 74.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d\d8afe175-7662-4da9

bf03-3ea 
remark: 100 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  1000  1 5.0  20.39    0.47  3.17  26.77 0.36   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.12  1.83  26.76 0.36   0.000 
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[CN=70.0         ] 
[ N = 3.0:Tp 0.33] 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  1.08  1.50  51.06 0.69   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.20  1.50  54.50 0.74   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  1.28  1.50  51.47  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.11  2.92  50.94  n/a   0.000 
{ST=  0.19 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.18  2.00  43.81  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.61  3.08  31.35  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\18064790-640b-4284-9790-ac2bee5a713c\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\18064790-640b-4284-9790-ac2bee5a713c\scenari 

DATE: 10/26/2015                           	TIME: 05:46:07       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  7 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 25.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\86503e44-97c4-4756-bb24-05552059ca8d

\d9f7e862-8da6-47cc-90c6-0a6 
remark: 25mm 4 HOUR STORM FOR WATER QUALITY 

* 
** CALIB NASHYD  1000  1 5.0  20.39  0.06  3.33   3.10 0.12   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.01  2.08   3.10 0.12   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.33  1.67  13.29 0.53   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.06  1.67  15.61 0.62   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.40  1.67  13.57  n/a   0.000 
* 

 

 

 

 

 



    

    

   

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.01  4.25  13.04  n/a   0.000 
{ST=  0.06 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.02  2.08  10.11  n/a   0.000 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.07  3.25   4.99  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\bf45e477-4373-41f2-b590-a748def6e60f\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\bf45e477-4373-41f2-b590-a748def6e60f\scenari 

DATE: 10/26/2015                           	TIME: 05:47:50       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 42.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\d29d2655-2917-4a5c-8b19

ea7 
remark: 2 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.04  6.50   9.38 0.22   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.37  6.25  25.34 0.60   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.06  6.25  28.34 0.67   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.43  6.25  25.69  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.01 10.33  25.16  n/a   0.000 
{ST=  0.11 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.05  6.50  20.51  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.15  7.58   9.39 0.22   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.17  7.50  12.38  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4dff3194-55f9-452e-b4f4-fd20ae9b8863\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4dff3194-55f9-452e-b4f4-fd20ae9b8863\scenari 

DATE: 10/26/2015           	 TIME: 05:47:50       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 56.40 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\dcfcd47c-bee7-4724-b8c7

c27 
remark: 5 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.07  6.42  16.48 0.29   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.55  6.25  36.53 0.65   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.09  6.25  39.82 0.71   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.64  6.25  36.93  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.03  8.33  36.40  n/a   0.000 
{ST=  0.14 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.09  6.42  30.53  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.27  7.50  16.49 0.29   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.31  7.42  20.26  n/a   0.000 

* 
=========================================================================================================== 

V V I SSSSS  U U A L 
V

 V

I    SS

 U

U A A
 L
 V V I SS U U AAAAA  L
 

V V I SS
 U 

U A A L
 
VV

 I 

SSSSS  UUUUU  A A LLLLL 

OOO  TTTTT  TTTTT  H H Y Y M M OOO TM
 
O O

 T 

T

 H

H Y Y   MM MM
 O

O
 
O O T T H H Y M M O O 

OOO  T T H H Y M M OOO 

Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783
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\9ec417ef-5f4f-40cb-8ba9-4bc0c136f780\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\9ec417ef-5f4f-40cb-8ba9-4bc0c136f780\scenari 

DATE: 10/26/2015                           	TIME: 05:47:50       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 66.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\8175907b-2123-40be-8d5d

c16 
remark: 10 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.10  6.42  21.90 0.33   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.67  6.25  44.36 0.67   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.10  6.25  47.75 0.72   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.78  6.25  44.77  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.06  7.33  44.24  n/a   0.000 
{ST=  0.16 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.13  6.58  37.65  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.36  7.50  21.91 0.33   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.44  7.42  26.14  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\e6a37cda

feeb-4360-8d71-426f82a4d6a5\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\e6a37cda

feeb-4360-8d71-426f82a4d6a5\scenari 

DATE: 10/26/2015                           	TIME: 05:47:50       

USER: 

COMMENTS: ____________________________________________________________ 
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****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 78.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\662db4db-d799-45ab-b1c3

b0b 
remark: 25 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.13  6.42  29.36 0.38   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.83  6.25  54.54 0.70   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.13  6.25  57.99 0.74   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  0.96  6.25  54.95  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.11  7.00  54.43  n/a   0.000 
{ST=  0.19 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.22  6.58  47.04  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.48  7.50  29.37 0.38   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.61  7.33  34.12  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\9314ae68-8df6-40f1-ad80-e6537b0eb966\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\9314ae68-8df6-40f1-ad80-e6537b0eb966\scenari 

DATE: 10/26/2015                           	TIME: 05:47:50       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

               

           

         

         

    

    

    

          

   

    

  

 

      
         

 

 

 
   

               

       

         

          

                   

                                                   

--------------------

 

READ STORM  15.0 
[ Ptot= 87.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\be78c046

b4aa-4c59-8d01-7a5 
remark: 50 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0212  1 5.0  2.21  0.16  6.42  35.29 0.41   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  0.96  6.25  62.30 0.72   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.14  6.25  65.77 0.76   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  1.10  6.25  62.72  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.16  6.83  62.19  n/a   0.000 
{ST=  0.21 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.29  6.58  54.26  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.58  7.50  35.30 0.41   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.76  7.25  40.40  n/a   0.000 

* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\3841b971

ad44-406d-934f-9fd352a07e13\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\3841b971

ad44-406d-934f-9fd352a07e13\scenari 

DATE: 10/26/2015                           	TIME: 05:47:51       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 96.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ac205e6b-09f1-4184-b4d7-fa7996b3c307\b31b00e8-b21c-495b

a345-402 
remark: 100 yr 12 hr SCS - Barrie WPCC                                                          

* 
** CALIB NASHYD  0212  1 5.0    2.21    0.19  6.42  41.42 0.43   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 0.33]
 

* 
* 	CALIB STANDHYD  0210  1 5.0  4.66  1.08  6.25  70.10 0.73   0.000 

 

 



         

    

    

    

          

   

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0211  1 5.0  0.63  0.16  6.25  73.56 0.77   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0210+  0211]  0010  3 5.0  5.29  1.24  6.25  70.51  n/a   0.000 
* 

RESRVR [ 2:  0010]   0200  1 5.0  5.29  0.20  6.83  69.99  n/a   0.000 
{ST=  0.23 ha.m } 

* 
ADD [  0200+  0212]  0011  3 5.0  7.50  0.37  6.50  61.57  n/a   0.000 

* 
* 	CALIB NASHYD  1000  1 5.0  20.39  0.68  7.50  41.43 0.43   0.000
 

[CN=70.0         ]
 
[ N = 3.0:Tp 1.22]
 

* 
ADD [  1000+  0011]  0012  3 5.0  27.89  0.90  7.25  46.85  n/a   0.000 

* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y O U T P U T ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                
Output filename: C:\Users\asoares\AppData\Local\CEG\VO3

\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\9ae98b86-897b-4b3f-be46-6c5262645f7a 
\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3

\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\9ae98b86-897b-4b3f-be46-6c5262645f7a 
\scenari 

DATE: 10/26/2015  	 TIME: 05:47:23       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND  HYD ID DT AREA ' Qpeak Tpeak  R.V. R.C. Qbase 
min ha ' cms hrs mm cms 

START @ 0.00 hrs 

READ STORM                 10.0 
[ Ptot=212.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\8295a759-c65d-4aff

b111-6e087e7a8ff4\5819a46e-1fe3-4f6d-af1a-bc4 
remark: HURRICANE HAZEL                                                         

* 
** CALIB NASHYD  0212 1 5.0  2.21 0.29 10.25 170.11 0.80  0.000
 

[CN=85.0  ]
 
[ N = 3.0:Tp 0.33]
 

* 
* CALIB STANDHYD  0210 1 5.0  4.66 0.67 10.17 194.04 0.92  0.000 

[I%=45.0:S%= 2.00] 
* 
* CALIB STANDHYD  0211 1 5.0  0.63 0.09 10.17 194.65 0.92  0.000 

[I%=60.0:S%= 2.00] 
* 

 

 

http:Ptot=212.00
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\0b564786

dbb9-4402-b486-80ab46dc4598\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\0b564786

dbb9-4402-b486-80ab46dc4598\scenari 

DATE: 10/27/2015                           	TIME: 11:59:17       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 31.96 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32

\4e03e37b-7379-4893-8f6e-970 
remark: 2 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.01  1.58   6.68 0.21   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.01  1.58   6.68  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.32  0.01  1.58  6.68  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.21  1.50  24.19 0.76   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.06  1.50  30.72 0.96   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.08  30.58  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.22  1.50  25.32  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  1.42  25.30  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.02  1.42  25.30  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.02  1.42  25.30  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  1.50  23.61 0.74   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  1.50  23.61  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00  1.50  23.61  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  1.42  23.61  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.00  0.00  1.50  23.61  n/a   0.000 

 

 

 

 



    

    

    

           

                  
 

         

    

    

    

         

    

         

         

    

    

   

         

    

  

 

      
         

 

 

 
   

    

          

                   

                                                   

* 
ADD [  0011+  0224]  0013  3 5.0  0.00  0.00  1.50  23.61  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.89  0.04  1.42  25.17  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.21  0.05  1.50  22.49  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.04  1.83   7.46 0.23   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.04  1.83   7.46  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0    0.00 0.00  0.00   0.00  n/a  0.000
 
MINOR SYSTEM:  0225  3 5.0  2.71  0.04  1.83  7.46  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.07  1.83  14.21  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.08  1.50  19.94 0.62   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.14  1.50  14.98  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  0.70  1.50  19.21 0.60   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.10  1.50  21.54 0.67   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  0.80  1.50  19.43  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.02  4.25  19.13  n/a   0.000 
{ST=  0.15 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.15  1.50  17.48  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  1.50  18.36 0.57   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4939b90e

bbe0-4402-81d8-cca0becd8eb0\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4939b90e

bbe0-4402-81d8-cca0becd8eb0\scenari 

DATE: 10/27/2015                           	TIME: 11:59:18       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
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START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 43.24 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32\a2d16486-3274-4893-b653

f41 
remark: 5 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.01  1.50  12.64 0.29   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.01  1.50  12.64  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.32  0.01  1.50  12.64  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.30  1.50  34.02 0.79   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.09  1.50  41.95 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.25  41.80  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.30  1.50  35.40  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.04  2.00  35.37  n/a   0.000 
{ST=  0.02 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.04  2.00  35.37  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.04  2.00  35.37  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  1.50  33.37 0.77   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  1.50  33.37  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.01  0.01  1.50  33.37  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.13  0.02  1.42  33.37  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.01  0.01  1.50  33.37  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.01  0.01  1.50  33.37  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.88  0.05  2.00  35.23  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.20  0.06  1.50  31.94  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.07  1.83  12.84 0.30   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.07  1.83  12.84  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.07  1.83  12.84  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.91  0.12  1.83  21.39  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.12  1.83  21.42  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.12  1.83  21.42  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.11  1.50  28.65 0.66   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.20  1.50  22.39  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.00  1.50  27.85 0.64   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.13  1.50  30.47 0.70   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.13  1.50  28.09  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.05  4.17  27.80  n/a   0.000 
{ST=  0.20 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.21  1.50  25.64  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  1.50  26.91 0.62   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4211ecb9-5aa0-448b-966e-a8b66515ec44\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\4211ecb9-5aa0-448b-966e-a8b66515ec44\scenari 

DATE: 10/27/2015                           	TIME: 11:59:18       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 50.81 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32\e5c80cd0-3b0a-4fdc

b7d2-522 
remark: 10 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.02  1.50  17.24 0.34   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.02  1.50  17.24  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.32  0.02  1.50  17.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.35  1.50  40.77 0.80   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.10  1.50  49.48 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.42  49.33  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.36  1.50  42.29  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  1.67  42.27  n/a   0.000 
{ST=  0.02 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.05  1.67  42.27  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.05  1.67  42.27  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  1.50  40.09 0.79   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  1.50  40.09  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.01  1.50  40.09  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  1.42  40.09  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.02  0.01  1.50  40.09  n/a   0.000 
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ADD [  0011+  0224]  0013  3 5.0  0.02  0.01  1.50  40.09  n/a   0.000 
* 

ADD [  0222+  0223]  0012  3 5.0  1.87  0.06  1.67  42.12  n/a   0.000 
* 

ADD [  0012+  0224]  0014  3 5.0  2.19  0.08  1.67  38.49  n/a   0.000 
* 
** CALIB NASHYD  0005  1 5.0  2.71  0.09  1.83  16.97 0.33   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.09  1.83  16.97  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.09  1.83  16.97  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.90  0.16  1.83  26.59  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.16  1.83  26.64  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.16  1.83  26.64  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.13  1.50  34.76 0.68   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.24  1.50  27.73  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.19  1.50  33.93 0.67   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.16  1.50  36.66 0.72   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.35  1.50  34.18  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.07  4.17  33.88  n/a   0.000 
{ST=  0.23 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.26  1.50  31.43  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  1.50  32.93 0.65   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\da67c849

df5b-4121-8082-bc587d56c277\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\da67c849

df5b-4121-8082-bc587d56c277\scenari 

DATE: 10/27/2015                           	TIME: 11:59:18       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 
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READ STORM  10.0 
[ Ptot= 60.06 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32\cfe7351c-c575-4096

b842-912 
remark: 25 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.03  1.50  23.36 0.39   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.03  1.50  23.36  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.02  0.01  1.50  23.36  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.30  0.02  1.50  23.36  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.42  1.50  49.18 0.82   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.12  1.50  58.70 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.50  58.57  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.42  1.50  50.85  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.06  2.08  50.82  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.06  2.08  50.82  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.06  2.08  50.82  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  1.50  48.46 0.81   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.04  1.50  48.46  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  1.50  48.46  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  1.42  48.46  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.02  0.02  1.50  48.46  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.04  0.03  1.50  37.20  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.87  0.07  1.58  50.67  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.17  0.09  1.58  46.88  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.12  1.83  22.48 0.37   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.12  1.83  22.48  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.12  1.83  22.48  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.88  0.19  1.83  33.32  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.19  1.83  33.36  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.19  1.83  33.36  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.16  1.50  42.44 0.71   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.31 1.50  34.57  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.44  1.50  41.60 0.69   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.19  1.50  44.42 0.74   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.63  1.50  41.86  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.10  4.00  41.56  n/a   0.000 
{ST=  0.27 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.32  1.50  38.78  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  1.50  40.52 0.67   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b9876c3b

f578-40f2-a108-82d67d6671d1\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\b9876c3b

f578-40f2-a108-82d67d6671d1\scenari 

DATE: 10/27/2015                           	TIME: 11:59:19       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 67.14 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32\a5064fc1-11dd-4f31

a4ee-997 
remark: 50 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.04  1.50  28.35 0.42   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.04  1.50  28.35  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.03  0.02  1.50  28.35  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.29  0.02  1.50  28.35  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.47  1.50  55.70 0.83   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.13  1.50  65.76 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.58  65.63  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.48  1.50  57.46  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.06  2.00  57.44  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.06  2.00  57.44  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.03  0.01  2.00  57.44  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.72  0.06  1.75  57.44  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.05  1.50  54.94 0.82   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.05  1.50  54.94  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.03  0.03  1.50  54.94  n/a  0.000
 
MINOR SYSTEM:     0223 3 5.0  0.11    0.02  1.42  54.94  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.06  0.03  1.50  56.30  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.09  0.04  1.50  45.85  n/a   0.000 
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* 
ADD [  0222+  0223]  0012  3 5.0  1.83  0.07  1.67  57.28  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.12  0.09  1.67  53.38  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.14  1.83  26.99 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.14  1.83  26.99  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.14  1.83  26.99  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.83  0.22  1.83  38.57  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.23  1.83  38.70  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.23  1.83  38.70  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.19  1.50  48.47 0.72   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.38  1.50  40.01  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.64  1.50  47.62 0.71   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.21  1.50  50.47 0.75   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.85  1.50  47.88  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.12  3.75  47.58  n/a   0.000 
{ST=  0.30 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.40  1.50  44.57  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.02  1.50  46.53 0.69   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\eb82345a-558d-4931-8eac-e2d463aa11c8\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\eb82345a-558d-4931-8eac-e2d463aa11c8\scenari 

DATE: 10/27/2015                           	TIME: 11:59:19       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

               

           

                  
  
     

         

         

    

    

    

                  
     
     

         

                  
     
     

    

    

    

    

           

                  
         

     

    

    

    

         

    

         

         

    

    

   

         

                                                        

READ STORM  10.0 
[ Ptot= 74.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32

\ff7c6c55-2345-4390-8c7e-8c6 
remark: 100 yr 4 hr Chicago - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.05  1.50  33.39 0.45   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.05  1.50  33.39  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.05 0.02  1.50  33.39  n/a   0.000
 
MINOR SYSTEM:     0224  3 5.0  0.27  0.02  1.50  33.39  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.52  1.50  62.08 0.84   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.14  1.50  72.61 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.67  72.46  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.53  1.50  63.92  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.07  2.00  63.89  n/a   0.000 
{ST=  0.05 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.07  2.00  63.89  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.10  0.02  2.00  63.89  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.65  0.06  1.58  63.89  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.05  1.50  61.28 0.83   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.05  1.50  61.28  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.03  0.03  1.50  61.28  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.11  0.02  1.42  61.28  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.13  0.03  1.50  63.32  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.17  0.05  1.50  55.34  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.76  0.07  1.50  63.73  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.04  0.10  1.50  59.65  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.17  1.83  31.57 0.43   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.17  1.83  31.57  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.17  1.83  31.57  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.75  0.25  1.83  43.62  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.27  1.83  44.03  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.27  1.83  44.03  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.22  1.50  54.40 0.74   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.43  1.50  45.42  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.84  1.50  53.55 0.72   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.25  1.50  56.43 0.76   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  2.09  1.50  53.81  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.14  3.58  53.52  n/a   0.000 
{ST=  0.34 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.45  1.50  50.29  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.02  1.50  52.43 0.71   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\127a233d-0282-44b0-911e-a6b192c7f0ea\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\127a233d-0282-44b0-911e-a6b192c7f0ea\scenari 

DATE: 10/27/2015                           	TIME: 11:59:19       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  7 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot= 25.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\de458b93-64d3-4b57-8ac5-5f86bf0f6c32\b1bdedf4

b9b7-40af-89ef-51d 
remark: 25mm 4 HOUR STORM FOR WATER QUALITY 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.00  1.75   3.71 0.15   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.00  1.75   3.71  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.32  0.00  1.75  3.71  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.17  1.67  18.32 0.73   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05  1.67  23.78 0.95   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  2.08  23.64  n/a   0.000 
{ST=  0.00 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.18  1.67  19.26  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  1.58  19.24  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.02  1.58  19.24  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.02  1.58  19.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  1.67  17.80 0.71   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  1.67  17.80  n/a   0.000
 
MAJOR SYSTEM:  0223  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  1.67  17.80  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 0.0  0.00  0.00  0.00  17.80  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 0.0  0.00  0.00  0.00  17.80  n/a   0.000 

* 

    

    

           

                  
         
         

    

    

    

         

    

         

         

    

    

   

       

ADD [  0222+  0223]  0012  3 5.0  1.89  0.04  1.67  19.13  n/a   0.000 
* 

ADD [  0012+  0224]  0014  3 5.0  2.21  0.04  1.67  16.90  n/a   0.000 
* 
** CALIB NASHYD  0005  1 5.0  2.71  0.03  2.08   4.70 0.19   0.000 

[CN=73.0         ] 
[ N = 3.0:Tp 0.36] 

* 
DUHYD  	 0225  1 5.0  2.71  0.03  2.08   4.70  n/a   0.000 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000 
MINOR SYSTEM:  0225  3 5.0  2.71  0.03  2.08  4.70  n/a  0.000 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.05  2.00  10.18  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.07  1.67  14.84 0.59   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.12  1.67  10.80  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  0.55  1.67  14.20 0.57   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.08  1.67  16.26 0.65   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  0.63  1.67  14.39  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.01  4.25  14.10  n/a   0.000 
{ST=  0.11 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.12  1.67  12.78  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07    0.01  1.67  13.44 0.54   0.000
 

[I%=45.0:S%= 2.00]
 
* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\1269abdf-0525-4146-95db-fa87c6d78c1c\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\1269abdf-0525-4146-95db-fa87c6d78c1c\scenari 

DATE: 10/27/2015                           	TIME: 12:00:48       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 42.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a

\b4ebc222-2216-4a6a-86f1-239 
remark: 2 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.02  6.25  11.92 0.28   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.02  6.25  11.92  n/a   0.000
 

MAJOR SYSTEM:  0224  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.32  0.02  6.25  11.92  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.17  6.25  32.91 0.78   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05  6.25  40.70 0.97   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.75  40.55  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.17  6.25  34.27  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.02  5.92  34.24  n/a   0.000 
{ST=  0.01 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.02  5.92  34.24  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.02  5.92  34.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  6.25  32.29 0.77   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  6.25  32.29  n/a   0.000
 
MAJOR SYSTEM:  0223  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  6.25  32.29  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 0.0  0.00  0.00  0.00  32.29  n/a   0.000 

    

    

    

           

                  
 

     

    

    

    

         

    

         

         

    

    

   

         

    

  

 

      
         

 

 

 
   

    

          

                   

                                                   

* 
ADD [  0011+  0224]  0013  3 0.0  0.00  0.00  0.00  32.29  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.89  0.04  6.25  34.09  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.21  0.05  6.25  30.88  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.06  6.50  12.20 0.29   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.06  6.50  12.20  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0    0.00 0.00  0.00   0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.06  6.50  12.20  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.10  6.25  20.59  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.07  6.25  27.67 0.66   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.17  6.25  21.54  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  0.62  6.25  26.88 0.64   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.08  6.25  29.47 0.70   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  0.70  6.25  27.11  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.04  8.33  26.82  n/a   0.000 
{ST=  0.17 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.18  6.25  24.71  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  6.25  25.96 0.62   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\84d01870-73e2-4df6-8c36-3c43c3886753\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\84d01870-73e2-4df6-8c36-3c43c3886753\scenari 

DATE: 10/27/2015                           	TIME: 12:00:48       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  2 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
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START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 56.40 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a\dea21919-eb0f-49ce-9180

cf9 
remark: 5 yr 12 hr SCS - Barrie WPCC 

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.03  6.25  20.88 0.37   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.03  6.25  20.88  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.01  0.01  6.25  20.88  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.31  0.02  6.25  20.88  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.23  6.25  45.84 0.81   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.06  6.25  55.05 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.75  54.90  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.24  6.25  47.45  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  6.42  47.42  n/a   0.000 
{ST=  0.03 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.05  6.42  47.42  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.05  6.42  47.42  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02  6.25  45.10 0.80   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02  6.25  45.10  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00  6.25  45.10  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.14  0.02  6.08  45.10  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.00  0.00  6.25  45.10  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.01  0.01  6.25  27.17  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.89  0.06  6.42  47.25  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.20  0.08  6.33  43.52  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.11  6.50  20.25 0.36   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.11  6.50  20.25  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.11  6.50  20.25  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.91  0.18  6.42  30.67  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.18  6.42  30.66  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.18  6.42  30.66  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.10  6.25  39.38 0.70   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.25  6.25  31.83  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  0.95  6.25  38.54 0.68   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.11  6.25  41.33 0.73   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.06  6.25  38.79  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.07  7.58  38.50  n/a   0.000 
{ST=  0.23 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.28  6.25  35.84  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  6.25  37.48 0.66   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\71968309-5433-47e0-bd44-3fcf26e325bc\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\71968309-5433-47e0-bd44-3fcf26e325bc\scenari 

DATE: 10/27/2015                           	TIME: 12:00:48       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  3 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 66.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a\ff8aa0d7-39fe-4ee0-8aa5

a46 
remark: 10 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.04  6.25  27.53 0.42   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.04  6.25  27.53  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.03  0.02  6.25  27.53  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.29  0.02  6.17  27.53  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.28  6.25  54.65 0.83   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.07  6.25  64.62 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  64.48  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.28  6.25  56.39  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.05  6.75  56.37  n/a   0.000 
{ST=  0.03 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.05  6.75  56.37  n/a   0.000
 

MAJOR SYSTEM:  0222  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.75  0.05  6.75  56.37  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  6.25  53.87 0.82   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  6.25  53.87  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.01  0.01  6.25  53.87  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.13  0.02  6.08  53.87  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.01  0.01  6.25  53.87  n/a   0.000 

* 

 

 



    

    

    

           

                  
         

     

    

    

    

         

    

         

         

    

    

   

         

    

  

 

      

 

 

 
   

          

                   

      

                                                   

ADD [  0011+  0224]  0013  3 5.0  0.04  0.02  6.25  33.99  n/a   0.000 
* 

ADD [  0222+  0223]  0012  3 5.0  1.88  0.07  6.25  56.19  n/a   0.000 
* 

ADD [  0012+  0224]  0014  3 5.0  2.17  0.10  6.25  52.35  n/a   0.000 
* 
** CALIB NASHYD  0005  1 5.0  2.71  0.14  6.50  26.25 0.40   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.14  6.50  26.25  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.14  6.50  26.25  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.88  0.21  6.42  37.86  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.21  6.42  37.83  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.21  6.42  37.83  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.12  6.25  47.49 0.72   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.33  6.25  39.12  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.16  6.25  46.64 0.71   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.13  6.25  49.49 0.75   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.29  6.25  46.90  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.10  7.33  46.61  n/a   0.000 
{ST=  0.27 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.37  6.25  43.63  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  6.25  45.53 0.69   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4976a282

f49d-4223-94a4-83fec4318b54\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783\4976a282

f49d-4223-94a4-83fec4318b54\scenari 

DATE: 10/27/2015                           	TIME: 12:00:48       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  4 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

               

           

                  
     
     

         

         

    

    

    

                  
     
     

         

                  
     
     

    

    

    

    

           

                  
         

     

    

    

    

         

    

         

         

    

    

   

         

--------------------
READ STORM  15.0 
[ Ptot= 78.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a

\d5b94659-4e85-4fad-8d83-558 
remark: 25 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.05  6.25  36.48 0.47   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.05  6.25  36.48  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.05  0.03  6.25  36.48  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.27  0.02  6.08  36.48  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.35  6.25  65.92 0.84   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.09  6.25  76.69 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  76.55  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.36  6.25  67.80  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.07  6.50  67.77  n/a   0.000 
{ST=  0.04 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.07  6.50  67.77  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.04  0.01  6.50  67.77  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.71  0.06  6.33  67.77  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.03  6.25  65.10 0.83   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.03  6.25  65.10  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.01  6.25  65.10  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  6.08  65.10  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.05  0.01  6.25  66.91  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.10  0.04  6.25  52.30  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.84  0.07  6.25  67.60  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.11  0.10  6.25  63.60  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.18  6.50  34.40 0.44   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.18  6.50  34.40  n/a   0.000
 

MAJOR SYSTEM:  0225  2 5.0  0.00  0.00  0.00  0.00  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.71  0.18  6.50  34.40  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.82  0.26  6.42  47.17  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.92  0.27  6.42  47.28  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.27  6.42  47.28  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.16  6.25  57.99 0.74   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.42 6.25  48.71  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.43  6.25  57.14 0.73   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.16  6.25  60.01 0.77   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.60  6.25  57.40  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.14  7.25  57.11  n/a   0.000 
{ST=  0.33 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.48  6.25  53.76  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01  6.25  56.00 0.72   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\0b850df5-7ae0-457d-ab79-bdd08ad95951\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\0b850df5-7ae0-457d-ab79-bdd08ad95951\scenari 

DATE: 10/27/2015                           	TIME: 12:00:49       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  5 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  15.0 
[ Ptot= 87.10 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a

\c1c894c3-088d-4de1-839e-8bb 
remark: 50 yr 12 hr SCS - Barrie WPCC                                                           

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.06  6.25  43.46 0.50   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.06  6.25  43.46  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.06  0.04  6.25  43.46  n/a  0.000
 
MINOR SYSTEM:     0224  3 5.0  0.26  0.02  6.08  43.46  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.40  6.25  74.39 0.85   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.10  6.25  85.68 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  85.54  n/a   0.000 
{ST=  0.01 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.41  6.25  76.36  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.08  6.50  76.34  n/a   0.000 
{ST=  0.05 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.08  6.50  76.34  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.09  0.02  6.50  76.34  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.66  0.06  6.25  76.34  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  6.25  73.53 0.84   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.04  6.25  73.53  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  6.25  73.53  n/a  0.000
 
MINOR SYSTEM:     0223 3 5.0  0.12    0.02  6.08  73.53  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.11  0.02  6.25  75.84  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.18  0.06  6.25  64.37  n/a   0.000 
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* 
ADD [  0222+  0223]  0012  3 5.0  1.78  0.08  6.25  76.15  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  2.03  0.10  6.25  72.01  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.22  6.50  40.80 0.47   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.22  6.50  40.80  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0  0.07  0.03  6.50  40.80  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.64  0.19  6.33  40.80  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.67  0.28  6.33  54.38  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.85  0.31  6.33  54.75  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.33  6.42  54.55  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.18  6.25  65.95 0.76   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.49  6.25  56.07  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.64  6.25  65.11 0.75   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.19  6.25  67.98 0.78   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.83  6.25  65.37  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.17  7.17  65.08  n/a   0.000 
{ST=  0.37 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.57  6.25  61.49  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.02  6.25  63.93 0.73   0.000 

[I%=45.0:S%= 2.00] 
* 
=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783 

\809ba3f9-0211-41f6-98ff-c52bcbd011b7\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\809ba3f9-0211-41f6-98ff-c52bcbd011b7\scenari 

DATE: 10/27/2015                           	TIME: 12:00:49       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  6 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

 

 

 

 



               

           

                  
  
     

         

         

    

    

    

                  
     
     

         

                  
     
     

    

    

    

    

           

                  
     
     

    

    

    

         

    

         

         

    

    

   

         

 

READ STORM  15.0 
[ Ptot= 96.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\ddf3fe97-ac61-4525-8c3b-b176e9aff46a\881358e7-5786-4b69-9ce1

a4d 
remark: 100 yr 12 hr SCS - Barrie WPCC                                                          

* 
** CALIB NASHYD  0004  1 5.0  0.32  0.07  6.25  50.58 0.53   0.000
 

[CN=80.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.07  6.25  50.58  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.07 0.05  6.25  50.58  n/a   0.000
 
MINOR SYSTEM:     0224  3 5.0  0.25  0.02  6.08  50.58  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.44  6.25  82.82 0.86   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.11  6.25  94.56 0.98   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.01  6.83  94.42  n/a   0.000 
{ST=  0.02 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.45  6.25  84.88  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.09  6.50  84.85  n/a   0.000 
{ST=  0.06 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.09  6.50  84.85  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.15  0.04  6.50  84.85  n/a  0.000
 
MINOR SYSTEM:     0222  3 5.0  1.60  0.06  6.25  84.85  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.04  6.25  81.94 0.85   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.04  6.25  81.94  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.02  0.02  6.25  81.94  n/a  0.000
 
MINOR SYSTEM:     0223  3 5.0  0.12  0.02  6.08  81.94  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.17  0.04  6.25  84.47  n/a   0.000 

* 
ADD [  0011+  0224]  0013  3 5.0  0.25  0.09  6.25  74.44  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.72  0.08  6.25  84.65  n/a   0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  1.96  0.10  6.25  80.37  n/a   0.000 

* 
** CALIB NASHYD  0005  1 5.0  2.71  0.25  6.50  47.38 0.49   0.000
 

[CN=73.0         ]
 
[ N = 3.0:Tp 0.36]
 

* 
DUHYD  0225  1 5.0  2.71  0.25  6.50  47.38  n/a   0.000
 

MAJOR SYSTEM:     0225  2 5.0  0.18  0.07  6.50  47.38  n/a  0.000
 
MINOR SYSTEM:     0225  3 5.0  2.53  0.19  6.33  47.38  n/a  0.000
 

* 
ADD [  0014+  0225]  0015  3 5.0  4.50  0.28  6.33  61.78  n/a   0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.74  0.36  6.25  62.44  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.38  6.42  61.90  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.20  6.25  73.93 0.77   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.56  6.25  63.51  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.86  6.25  73.10 0.76   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.22  6.25  75.95 0.79   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  2.07  6.25  73.36  n/a   0.000 
* 

RESRVR [ 2:  0019]   3333  1 5.0  8.58  0.20  7.08  73.07  n/a   0.000 
{ST=  0.41 ha.m } 

* 
ADD [  0018+  3333]  0022  3 5.0  14.26  0.67  6.25  69.26  n/a   0.000 

* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.02  6.25  71.89 0.75   0.000
 

[I%=45.0:S%= 2.00]
 
* 
FINISH 

=========================================================================================================== 
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Developed and Distributed by Civica Infrastructure 
Copyright 2007 - 2013 Civica Infrastructure 
All rights reserved. 

*****  S U M M A R Y  O U T P U T  ***** 

Input   filename: C:\Program Files (x86)\VH Suite 3.0\VO2\voin.dat                                
Output  filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\1dd0f9a5-7252-4fa8-8b20-f06f29a9c51b\scenari 
Summary filename: C:\Users\asoares\AppData\Local\CEG\VO3\2526db57-9b7c-4f31-9ccb-e5ef0dd23783

\1dd0f9a5-7252-4fa8-8b20-f06f29a9c51b\scenari 

DATE: 10/27/2015                           	TIME: 11:59:59       

USER: 

COMMENTS: ____________________________________________________________ 

****************************
 
** SIMULATION NUMBER:  1 **
 
****************************
 

W/E COMMAND             HYD ID   DT    AREA  ' Qpeak Tpeak  R.V. R.C.   Qbase
 
min     ha ' cms   hrs  mm cms
 

START @  0.00 hrs 

READ STORM  10.0 
[ Ptot=212.00 mm ] 
fname : C:\Users\asoares\AppData\Local\Temp\728a48a0-b714-497b-ae0f-40b6d59cce86\c370ac8c-bd02-4350

bece-473 
remark: HURRICANE HAZEL                                                                         

* 
** CALIB NASHYD         0004  1 5.0  0.32  0.05 10.17 178.78 0.84   0.000
 

[CN=91.0         ]
 
[ N = 3.0:Tp 0.11]
 

* 
DUHYD  0224  1 5.0  0.32  0.05 10.17 178.78  n/a   0.000
 

MAJOR SYSTEM:     0224  2 5.0  0.06  0.02 10.17 178.78  n/a  0.000
 
MINOR SYSTEM:  0224  3 5.0  0.26  0.02  9.25 178.78  n/a  0.000
 

* 
* 	CALIB STANDHYD  0002  1 5.0  1.44  0.21 10.17 202.91 0.96   0.000 

[I%=72.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0001  1 5.0  0.31  0.05 10.17 210.70 0.99   0.000 

[I%=99.0:S%= 2.00] 
* 

RESRVR [ 2:  0001]   1111  1 5.0  0.31  0.02 11.25 210.56  n/a   0.000 
{ST=  0.03 ha.m } 

* 
ADD [  1111+  0002]  0010  3 5.0  1.75  0.22 10.17 204.26  n/a   0.000 

* 
RESRVR [ 2:  0010]   2222  1 5.0  1.75  0.16 11.17 204.24  n/a   0.000 
{ST=  0.09 ha.m } 

* 
DUHYD  0222  1 5.0  1.75  0.16 11.17 204.24  n/a   0.000
 

MAJOR SYSTEM:     0222  2 5.0  0.47  0.10 11.17 204.24  n/a  0.000
 
MINOR SYSTEM:  0222  3 5.0  1.28  0.06  7.00 204.24  n/a  0.000
 

* 
* 	CALIB STANDHYD  0003  1 5.0  0.14  0.02 10.17 202.30 0.95   0.000 

[I%=70.0:S%= 2.00] 
* 

DUHYD  0223  1 5.0  0.14  0.02 10.17 202.30  n/a   0.000
 
MAJOR SYSTEM:     0223  2 5.0  0.00  0.00 10.17 202.30  n/a  0.000
 
MINOR SYSTEM:  0223  3 5.0  0.14  0.02  9.75 202.30  n/a  0.000
 

* 
ADD [  0222+  0223]  0011  3 5.0  0.47  0.10 11.17 204.24  n/a   0.000 

 

 

http:Ptot=212.00


    

     

     

    

                  
 

        

     

    

    

         

    

         

         

    

   

         

    

* 
ADD [  0011+  0224]  0013  3 5.0  0.53  0.11 11.17 201.17  n/a   0.000 

* 
ADD [  0222+  0223]  0012  3 5.0  1.42  0.08  9.75 204.05  n/a  0.000 

* 
ADD [  0012+  0224]  0014  3 5.0  1.68  0.10  9.75 200.19  n/a  0.000 

* 
** CALIB NASHYD         0005  1 5.0  2.71  0.36 10.25 178.31 0.84   0.000 

[CN=87.0         ] 
[ N = 3.0:Tp 0.36] 

* 
DUHYD  	 0225  1 5.0  2.71  0.36 10.25 178.31  n/a   0.000 

MAJOR SYSTEM:     0225  2 5.0    0.48 0.18 10.25 178.31  n/a  0.000 
MINOR SYSTEM:  0225  3 5.0  2.23  0.19  9.50 178.31  n/a  0.000 

* 
ADD [  0014+  0225]  0015  3 5.0  3.91  0.28  9.75 187.69  n/a  0.000 

* 
ADD [  0013+  0015]  0016  3 5.0  4.44  0.39 10.17 189.31  n/a   0.000 

* 
ADD [  0016+  0225]  0017  3 5.0  4.92  0.57 10.17 188.25  n/a   0.000 

* 
* 	CALIB STANDHYD  0103  1 5.0  0.76  0.11 10.17 197.62 0.93   0.000 

[I%=50.0:S%= 2.00] 
* 

ADD [  0103+  0017]  0018  3 5.0  5.68  0.68 10.17 189.50  n/a   0.000 
* 
* 	CALIB STANDHYD  0200  1 5.0  7.79  1.12 10.17 197.52 0.93   0.000 

[I%=45.0:S%= 2.00] 
* 
* 	CALIB STANDHYD  0201  1 5.0  0.79  0.11 10.17 197.93 0.93   0.000 

[I%=60.0:S%= 2.00] 
* 

ADD [  0200+  0201]  0019  3 5.0  8.58  1.24 10.17 197.56  n/a   0.000 
* 

ADD [  0018+  0019]  0022  3 5.0  14.26  1.91 10.17 194.35  n/a   0.000 
* 
* 	CALIB STANDHYD  0900  1 5.0  0.07  0.01 10.17 196.06 0.92   0.000
 

[I%=45.0:S%= 2.00]
 
* 
FINISH 

=========================================================================================================== 
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-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

--------------------

-------------------------------------------------------------------------------

--------------------

-------------------------------------------------------------------------------

--------------------

**************************** 
** SIMULATION NUMBER:  1 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.006  1.67  2.06 
+ ID2= 2 (  	9584):  170.29  0.393  3.17  8.92
 
====================================================
 
ID = 3 (  9585):   171.42   0.394     3.17     8.87
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  2 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.022  8.33  6.94 
+ ID2= 2 (  	9584):  170.29  1.763  9.33  19.64
 
====================================================
 
ID = 3 (  9585):   171.42   1.766     9.33  19.55
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  3 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):  1.13  0.030  8.17  9.59 
+ ID2= 2 (  	9584):  170.30  2.587  9.17  24.63
 
====================================================
 
ID = 3 (  9585):   171.43   2.592     9.17  24.53
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  4 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.053     8.17  17.05 
+ ID2= 2 (  	9584):  170.50  4.084  9.17  37.32
 
====================================================
 
ID = 3 (  9585):   171.63   4.092     9.17  37.18
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  5 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.069     8.17  22.08 
+ ID2= 2 (  	9584):  170.68  4.914  9.17  45.22
 
====================================================
 
ID = 3 (  9585):   171.81   4.924     9.17  45.07
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

**************************** 
** SIMULATION NUMBER:  6 ** 
**************************** 

       
  

  
       

  

-------------------------------------------------------------------------------

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.092     8.17  29.05 
+ ID2= 2 (  	9584):  170.82  8.952  8.83  55.63
 
====================================================
 
ID = 3 (  9585):   171.95   8.975     8.83  55.46
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 



 

       
  

    
  

  

--------------------

-------------------------------------------------------------------------------

**************************** 
** SIMULATION NUMBER:  1 ** 
**************************** 

| ADD HYD 
( 

 9585)|
 
| 1 +  2 =  3 | AREA  QPEAK  TPEAK  R.V.
 
-------------------- (ha)  (cms)    (hrs)     (mm)
 

ID1= 1 (  0103):     1.13   0.064  10.00  66.53 
+ ID2= 2 (  	9584):  170.53  19.945    10.08  169.78
 
====================================================
 
ID = 3 (  9585):   171.66  20.006  10.08   169.10
 

NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY. 

 

 

 
  

Appendix C – Pond Design  



��������������� 

CALCULATIONS  

Project Name: Alcona Capital Residential Developments 
Project No.: 09389 
Description: North Pond - Extended Detention Calculations 

Criteria: 25mm- 4 hour Storm Event 
Drainage Area: 5.29 ha 

Runoff Volume = 13.57 mm (From VH Model Results) 
= 135.7 m3 /ha 

Ext. Det. Volume = Runoff Volume x Area  
= 718 m3  

Compared to 40 m3 * Area1= 212 3m
Therefore use volume from 25mm- 4 hour Storm Event 

Qpeak = Ext. Det Volume / Duration 
Qpeak(24h) = 0.008 m3/s 

1 As per the Stormwater Management Planning and Design Manual, 
Ministry of the Environment, March 2003 



CALCULATIONS  

Project Name: Alcona Capital Residential Developments 
Project No.: 09389 
Description: North Pond - Permanent Pool Volume Calculation 

Criteria: 80% T.S.S Removal 
Drainage Area: 5.29 ha 

Imperviousness: 60% 

Permanent Pool Volume1 = (198m3/ha - 40 m3/ha) x Area 

=  838  m3 

1 As per the Stormwater Management Planning and Design Manual, Ministry of the Environment, March 2003 

CALCULATIONS  

Project Name Alcona Capital Residential - North Pond 
Project No. 09389 
Subject North Pond - Forebay Settlement and Dispersion Length 

Sediment Forebay Length
Inlet flowrate (Q)= 0.660 

0.008 
0.1500 
0.00033 
0.5000 

2.0 
2.0 

m3/sec Flow Diverted to Pond (5 yr Rational Method) 
Quality Release Rate (Qp)= m3/sec 25mm Extended Detention Release Rate 

Settlement particle size = mm  
Settling Velocity (Vs)=  m/s  
Forebay Velocity (Vf)=  m/s 

Forebay length/Width (r)= 
Permanent Pool Depth (d)= m 

Settlement Length = (r Qp )/ Vs)0.5 

Settlement Length = 7.1 m Equation 4.51 

Dispersion Length = 8Q / (d Vf) 
Dispersion Length = 5.3 m Equation 4.61 

Therefore the Sediment Forebay Length must be > 7.1 m 

Min. Forebay Deep Zone Bottom Width = Dispersion Length / 8 
Width = 0.7 m Equation 4.71 

1 Stormwater Management Planning and Design Manual, Ministry of the Environment, March 2003 

5-Year Design Inlet FlowRate 

Q = (CiA)/360  
where Q = design flow inlet, m3/s 0.66  

C = Runoff Coefficient 0.62  
i = Rainfall intensity, mm/hr 72.39  
A = Area, ha 5.29  

i = a (t)b  

where a = 27.7  
b = -0.693  
t = 15 min  

therefore i = 72.39  



 

  
   

   
 

 

 Project Name: 
Project No.: 
Description: North Pond - SWM Facility Stage-Volume Information 

Alcona Capital Residential Developments 
09389 

Elevation (m) Depth (m) Surface Area (m2) Incr. Area (m2) 
Depth Increment (m) 0.10 264.80 

265.30 
265.80 
266.40 
266.80 
267.20 
268.00 

0 
0.5 
1.0 
1.6 
2.0 
2.4 
3.2 

88 
595 
936 

1490 
2172 
2788 
3966 

101.4 
68.2 
92.3 

170.5 
154.0 
147.2 
147.2 

Perm. Pool Vol. Req'd (m3) 838 
Permanent Pool Elevation (m) 266.80 

Permanent Pool Vol. (m3) 2014 
Bottom of Pond (m) 264.80 

Max. Pond Elevation (m) 268.00 

Max Active Storage (m3) 2570 

CALCULATIONS 

Bottom of Pond 

Permanent Pool 

Top of Pond 

Elevation (m) Depth (m) Area (m2) 
Incr. Volume 

(m3) 
Cum. Volume 

(m3) 
Active Storage 
Volume (m3) 

Ext. Det. Volume 
(m3) 

264.80 88 
264.90 0.10 189 14 14 
265.00 0.20 291 24 38 
265.10 0.30 392 34 72 
265.20 0.40 494 44 116 
265.30 0.50 595 54 171 
265.40 0.60 663 63 234 
265.50 0.70 731 70 303 
265.60 0.80 800 77 380 
265.70 0.90 868 83 463 
265.80 1.00 936 90 553 
265.90 1.10 1028 98 652 
266.00 1.20 1121 107 759 
266.10 1.30 1213 117 876 
266.20 1.40 1305 126 1002 
266.30 1.50 1398 135 1137 
266.40 1.60 1490 144 1281 
266.50 1.70 1661 158 1439 
266.60 1.80 1831 175 1613 
266.70 1.90 2002 192 1805 
266.80 2.00 2172 209 2014 
266.90 2.10 2326 225 2239 225 225 
267.00 2.20 2480 240 2479 465 465 
267.10 2.30 2634 256 2735 721 721 
267.20 2.40 2788 271 3006 992 992 
267.30 2.50 2935 286 3292 1278 
267.40 2.60 3083 301 3593 1579 
267.50 2.70 3230 316 3908 1895 
267.60 2.80 3377 330 4239 2225 
267.70 2.90 3524 345 4584 2570 
267.80 3.00 3672 360 4944 2930 
267.90 3.10 3819 375 5318 3304 
268.00 3.20 3966 389 5707 3694 
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CALCULATIONS 

Project Name: Alcona Capital Residential Developments 
Project No.: 09389 
Description: North Pond - Emergency Spillway Calculations 

FLOW OVER WEIR (QUANTITY CONTROL): 
Qw=Cw*(Hw)^1.5*((L-0.2*Hw)+(0.8*TAN(THETA)*Hw)) 

Cw = 1.83 

INVERT OF WEIR 1 
WEIR 1 HEIGHT 
WEIR 1 WIDTH of base 

267.70 m 
0.3 m 
5.0 m 

ELEVATION 
(m) 

TAILWATER 
(m) 

WEIR 1 
FLOW 
(cms) 

WIDTH (L) 
(m) 

H 
(m) 

TOTAL 
FLOW 
(cms) 

267.70 
267.80 
267.90 
268.00 

0.00 
0.31 
0.94 
1.85 

5.0 
5.0 
5.0 
5.0 

0.0 
0.1 
0.2 
0.3 

0.00 
0.31 
0.94 
1.85 

Q(100) = 1.27 cms  > Q(Reg) = 0.75 cms 
Q(weir) = 1.85 cms @ 0.3 m depth 

Therefore the weir will convey the 100-year uncontrolled flow. 

Velocity V = Q/A  where Q = 1.27 cms, A = 3.0 sq.m. 
V = 1.27 / 3 = 0.42 m/s 



CALCULATIONS  

Project Name Alcona Capital Residential Developments 
Project No. 09389 
Subject North Pond - Sediment Removal Frequency 

Drainage Area 5.29 
Imperviousness 60% 
SWMP Type WP 
Protection Level 1 
Total Suspended Solids Removal 80% 
Reduction in Efficiency to Initiate 5% 
Starting Storage Volume 158 
Req. Permanent Pool Volume 838 

ha  

(Infiltration (I), Wetlands (WL), Hybrid (H), Wet Pond (WP))  

m3/ha 
3m

 (MOE SWM Planning and Design Manual, March 2003) 
Table 6.3: Annual Sediment Loading 

Imperviousness 
Loading 
(kg/ha) 

Wet Density 
(kg/m3) 

Loading 
(m3/ha) 

35% 770 1230 0.63 
55% 2300 1230 1.87 
70% 3495 1230 2.84 
85% 4680 1230 3.80 

2.2 
11.7Annual Loading

Annual Loading/ha m3/ha/yr 
m3/yr 

Year 

Starting 
Storage 
Volume 
m3/ha 

Sediment 
Removal 

Efficiency 
% 

Amount of 
Sediment 
Removed 

m3 

Starting 
Permanent 

Pool Volume 
m3 

End of Year 
Permanent 

Pool Volume 
m3 

End of Year 
Storage 
Volume 
m3/ha 

Cumulative 
Sediment 
Removed 

m3 

1 158 80.0% 9.336 838.3 829.0 156.7 9.3 
2 156.7 79.8% 9.311 829.0 819.6 154.9 18.6 
3 154.9 79.6% 9.285 819.6 810.4 153.2 27.9 
4 153.2 79.3% 9.260 810.4 801.1 151.4 37.2 
5 151.4 79.1% 9.235 801.1 791.9 149.7 46.4 
6 149.7 78.9% 9.210 791.9 782.7 148.0 55.6 
7 148.0 78.7% 9.184 782.7 773.5 146.2 64.8 
8 146.2 78.5% 9.159 773.5 764.3 144.5 74.0 
9 144.5 78.3% 9.134 764.3 755.2 142.8 83.1 

10 142.8 78.1% 9.110 755.2 746.1 141.0 92.2 
11 141.0 77.8% 9.085 746.1 737.0 139.3 101.3 
12 139.3 77.6% 9.060 737.0 727.9 137.6 110.4 
13 137.6 77.4% 9.035 727.9 718.9 135.9 119.4 
14 135.9 77.2% 9.011 718.9 709.9 134.2 128.4 
15 134.2 77.0% 8.986 709.9 700.9 132.5 137.4 
16 132.5 76.8% 8.962 700.9 691.9 130.8 146.4 
17 130.8 76.6% 8.937 691.9 683.0 129.1 155.3 
18 129.1 76.4% 8.913 683.0 674.1 127.4 164.2 
19 127.4 76.2% 8.889 674.1 665.2 125.7 173.1 
20 125.7 76.0% 8.864 665.2 656.3 124.1 182.0 
21 124.1 75.8% 8.840 656.3 647.5 122.4 190.8 
22 122.4 75.5% 8.816 647.5 638.7 120.7 199.6 
23 120.7 75.3% 8.792 638.7 629.9 119.1 208.4 
24 
25 
26 

119.1 
117.4 
115.8 

75.1% 
74.9% 
74.7% 

8.768 
8.744 
8.721 

629.9 
621.1 
612.4 

621.1 
612.4 
603.6 

117.4 
115.8 
114.1 

217.2 
225.9 
234.6 

27 114.1 74.5% 8.697 603.6 595.0 112.5 243.3 
28 112.5 74.3% 8.673 595.0 586.3 110.8 252.0 
29 110.8 74.1% 8.649 586.3 577.6 109.2 260.7 

Cleanout when Sediment Removal Efficiency drops to: 75% 

Sediment Removal Frequency 25 Years 

Total Sediment Accumulated 226 m3 

Recommended cleanout 10 Years 

92 m3 

CALCULATIONS  

Project Alcona Capital Residential Developments 

Project No. 09389 

Description: North Pond - Forebay Stage-Volume Information 

Conveyance Pipe Diameter 0.25 m 
10yr Sediment Volume 92 cu.m 

Depth Increment (m) 0.05 
Elevation (m) Depth (m) Surface Area (m2) Incr. Area (m2) 

264.80 0 31 12.8 
265.80 1.0 287 19.5 
266.30 1.5 482 45.5 
266.50 1.7 664 45.5 

Elevation (m) Depth (m) Area (m2) Incr. Volume (m3) Cum. Volume (m3) 
264.80 31 
264.85 0.05 44 2 2 
264.90 0.10 57 3 4 
264.95 0.15 69 3 8 
265.00 0.20 82 4 11 
265.05 0.25 95 4 16 
265.10 0.30 108 5 21 
265.15 0.35 121 6 27 
265.20 0.40 133 6 33 
265.25 0.45 146 7 40 
265.30 0.50 159 8 47 
265.35 0.55 172 8 56 
265.40 0.60 185 9 65 
265.45 0.65 197 10 74 
265.50 0.70 210 10 84 
265.55 0.75 223 11 95 
265.60 0.80 236 11 107 
265.65 0.85 249 12 119 
265.70 0.90 261 13 132 
265.75 0.95 274 13 145 
265.80 1.00 287 14 159 
265.85 1.05 307 15 174 
265.90 1.10 326 16 190 
265.95 1.15 346 17 206 
266.00 1.20 365 18 224 
266.05 1.25 385 19 243 
266.10 1.30 404 20 263 

266.15 1.35 424 21 283 
266.20 1.40 443 22 305 
266.25 1.45 463 23 328 
266.30 1.50 482 24 351 

10-year Sediment Level 



Project Nam Alcona Capital Residential Developments 
Project No.: 09389 
Description: North Pond - Reverse-Slope Outlet Pipe Flow 

Metric input Imperial input 
D = 675 

0.011 
0.05 

30 
1.0 

mm D = 27 
3.87 
0.16 
98.7 
0.01 

in 
n = (PVC) Ap = ft2 

H = m H = ft 
L = m L = ft 

km = kp = 

Metric result Imperial result 
Q = 0.21 7.58m3/s Q = ft3/s 

Q > QPond,100yr (0.20 m3/s) , therfore OK 

Natural Resources Conservation Service (NRCS) Engineering Field Manual For Conservation Practices, U.S. Soil 
Conservation Service (Engineering Division), July 1984 

 

 

Pond Outlet Pipe
 
Project Description 

Friction Method Manning Formula  

Solve For Full Flow Capacity  

Input Data 

0.011 

Channel Slope 2.30 % 

Normal Depth 0.45 m 

Diameter 450 mm 

Discharge 0.51 m³/s 

Roughness Coefficient 

Results 

Discharge 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type SubCritical 

0.51 

0.45 

0.16 

1.41 

0.11 

0.00 

0.44 

100.0 

0.02032 

3.21 

0.53 

0.98 

0.00 

0.55 

0.51 

0.02300 

m³/s 

m 

m² 

m 

m 

m 

m 

% 

m/m 

m/s 

m 

m 

m³/s 

m³/s 

m/m 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

0.00 

0.00 

0 

m 

m 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Average End Depth Over Rise 

0.00 

0.00 

0.00 

m 

m 

% 

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
10/20/2015 1:56:30 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 
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Pond Outlet Pipe 
GVF Output Data 

Normal Depth Over Rise 100.00 % 

Downstream Velocity Infinity m/s 

Upstream Velocity Infinity m/s 

Normal Depth 0.45 m 

Critical Depth 0.44 m 

Channel Slope 2.30 % 

Critical Slope 0.02032 m/m 

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
10/20/2015 1:56:30 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 2 of 2 
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CALCULATIONS  

Project Name: Alcona Capital Residential 
Project No.: 09389 
Description: South Pond - Extended Detention Calculations 

Criteria: 25mm- 4 hour Storm Event 
Drainage Area: 8.58 ha 

Runoff Volume = 14.39 mm (From OTTHYMO Model Results) 
= 143.9 m3 /ha 

Ext. Det. Volume = Runoff Volume x Area  
= 1,235 m3  

3Compared to 40 m3 * Area1= 343 m
Therefore use volume from 25mm- 4 hour Storm Event 

Qpeak = Ext. Det Volume / Duration 
Qpeak(24h) = 0.014 m3/s 

1 As per the Stormwater Management Planning and Design Manual, 
Ministry of the Environment, March 2003 

CALCULATIONS  

Project Name: Alcona Capital Residential 
Project No.: 09389 
Description: South Pond - Permanent Pool Volume Calculation 

Criteria: 80% T.S.S Removal 
Drainage Area: 8.58 ha 

Imperviousness: 60% 

Permanent Pool Volume1 = (198m3/ha - 40 m3/ha) x Area 

= 1,360 m3 

1 As per the Stormwater Management Planning and Design Manual, Ministry of the Environment, March 2003 



Project Name Alcona Capital Residential Developments 
Project No. 09389 
Subject South Pond - Forebay Settlement and Dispersion Length 

Sediment Forebay Length 
Inlet flowrate (Q)= 1.070 

0.014 
0.1500 

0.00033 
0.5000 

2.0 
2.0 

m3/sec Flow Diverted to Pond (5 yr Rational Method) 
Quality Release Rate (Qp)= m3/sec 25mm Extended Detention Release Rate 

Settlement particle size = mm  
Settling Velocity (Vs)=  m/s  
Forebay Velocity (Vf)=  m/s 

Forebay length/Width (r)= 
Permanent Pool Depth (d)= m 

)0.5 Settlement Length = (r Qp )/ Vs

Settlement Length = 9.3 m Equation 4.51 

Dispersion Length = 8Q / (d Vf) 
Dispersion Length = 8.6 m Equation 4.61 

Therefore the Sediment Forebay Length must be > 9.3 m 

Min. Forebay Deep Zone Bottom Width = Dispersion Length / 8 
Width = 1.1 m Equation 4.71 

1 Stormwater Management Planning and Design Manual, Ministry of the Environment, March 2003 

5-Year Design Inlet FlowRate 

Q = (CiA)/360  
where Q = design flow inlet, m3/s 1.07  

C = Runoff Coefficient 0.62  
i = Rainfall intensity, mm/hr 72.39  
A = Area, ha 8.58  

i = a (t)b  

where a = 27.7  
b = -0.693 
t = 15 min  

therefore i = 72.39  

 

Project Name: Alcona Capital Residential 
Project No.: 09389 
Description: South Pond - Stage-Volume Information 

Elevation (m) Depth (m) Surface Area (m2) Incr. Area (m2) 
Depth Increment (m) 0.10 257.50 

258.00 
258.50 
259.00 
259.50 
260.00 
261.50 

0 
0.5 
1.0 
1.5 
2.0 
2.5 
4.0 

95 
340 
766 

1140 
1897 
2600 
4377 

49.0 
85.2 
74.8 

151.4 
140.6 
118.5 
118.5 

Perm. Pool Vol. Req'd (m3) 1360 
Permanent Pool Elevation (m) 259.50 

Permanent Pool Vol. (m3) 1621 
Bottom of Pond (m) 257.50 

Max. Pond Elevation (m) 261.50 

Max Active Storage (m3) 5257 

CALCULATIONS 

Bottom of Pond 

Permanent Pool 

Top of Pond 

Elevation (m) Depth (m) Area (m2) 
Incr. Volume 

(m3) 
Cum. Volume 

(m3) 
Active Storage 

Volume (m3) 
Ext. Det. Volume 

(m3) 

257.50 95 
257.60 0.10 144 12 12 
257.70 0.20 193 17 29 
257.80 0.30 242 22 51 
257.90 0.40 291 27 77 
258.00 0.50 340 32 109 
258.10 0.60 425 38 147 
258.20 0.70 510 47 194 
258.30 0.80 596 55 249 
258.40 0.90 681 64 313 
258.50 1.00 766 72 385 
258.60 1.10 841 80 466 
258.70 1.20 916 88 553 
258.80 1.30 990 95 649 
258.90 1.40 1065 103 751 
259.00 1.50 1140 110 862 
259.10 1.60 1291 122 983 
259.20 1.70 1443 137 1120 
259.30 1.80 1594 152 1272 
259.40 1.90 1746 167 1439 
259.50 2.00 1897 182 1621 
259.60 2.10 2038 197 1818 197 197 
259.70 2.20 2178 211 2029 408 408 
259.80 2.30 2319 225 2253 632 632 
259.90 2.40 2459 239 2492 871 871 
260.00 2.50 2600 253 2745 1124 1124 
260.10 2.60 2741 267 3012 1391 1391 
260.20 2.70 2881 281 3293 1672 
260.30 2.80 3022 295 3589 1968 
260.40 2.90 3162 309 3898 2277 
260.50 3.00 3303 323 4221 2600 
260.60 3.10 3444 337 4558 2937 
260.70 3.20 3584 351 4910 3289 
260.80 3.30 3725 365 5275 3654 
260.90 3.40 3865 380 5655 4034 
261.00 3.50 4006 394 6048 4427 
261.10 3.60 4147 408 6456 4835 
261.20 3.70 4287 422 6878 5257 
261.30 3.80 4428 436 7313 5692 
261.40 3.90 4568 450 7763 6142 
261.50 4.00 4709 464 8227 6606 



C
AL

C
U

LA
TI

O
N

S 

Pr
oj

ec
t N

am
e:

 
Al

co
na

 C
ap

ita
l R

es
id

en
tia

l
Pr

oj
ec

t N
o.

: 
09

38
9 

D
es

cr
ip

tio
n:

 
So

ut
h 

Po
nd

 - 
O

ut
le

t D
es

ig
n

In
cr

em
en

ta
l D

ep
th

(m
) =

 
0.

10
 

W
ei

r: 
Q

=2
/3

*C
d*

(2
*g

)^
0.

5*
L*

H
^3

/2
 

Ex
te

nd
ed

 D
et

en
tio

n
W

ei
r 1

 
W

ei
r 2

 
Vo

lu
m

e 
R

eq
ui

re
d 

(m
3 ) =

 
12

35
 

O
rif

ic
e:

 Q
=C

A(
2g

H
)^0

.5
 

Le
ng

th
 (m

)=
 

0.
11

 
D

et
en

tio
n 

Ti
m

e 
(h

r)=
36

 
O

rif
ic

e 
1 

O
rif

ic
e 

2 
C

oe
f.C

d =
 

0.
62

 
D

ep
th

 (m
)=

 
0.

60
 

C
on

tra
ct

io
n 

co
ef

f, 
C

= 
0.

62
 

R
ec

t'l
r (

y/
n)

 =
 

y 
EL

 (m
)=

 
26

0.
10

 
O

rif
ic

e 
D

ia
m

et
er

 (m
m

) =
 

10
0 

C
re

st
 H

gh
t (

m
)=

 
M

ax
. Q

re
l (

m
 3 /s

)=
0.

02
2 

Ar
ea

 o
f O

rif
ic

e(
m

2 ), 
A=

 
0.

00
79

 
C

re
st

 E
L 

(m
)=

 
26

0.
00

 
Vo

lu
m

e 
Av

ai
la

bl
e 

(m
3 )=

 
13

91
 

H
or

iz
on

ta
l O

rif
ic

e 
(y

/n
) 

n 
In

ve
rt 

1 
(m

) =
 

25
9.

50
 

N
.W

.L
./I

nl
et

 E
le

va
tio

n 
(m

) =
 

25
9.

50
 

W
at

er
E.

L.
 

D
ep

th
 

(m
) 

H
ea

d 
1

(m
) 

O
rif

ic
e 

1 
Q

 
(m

id
-o

rif
ic

e)
 

H
ea

d 
2

(m
) 

O
rif

ic
e 

2 
Q

 
(m

id
-o

rif
ic

e)
 

W
ei

r 1
 Q

 
(m

 3 /s
ec

) 

Em
er

ge
nc

y
Sp

ill
w

ay

(m
 3 /s

ec
) 

To
ta

l Q
(m

 3 /s
ec

) 
To

ta
l

St
or

ag
e 

(m
3 ) 

25
9.

60
25

9.
70

25
9.

80
25

9.
90

26
0.

00
26

0.
10

26
0.

20
26

0.
30

26
0.

40
26

0.
50

26
0.

60
26

0.
70

26
0.

80
26

0.
90

26
1.

00
26

1.
10

26
1.

20
26

1.
30

26
1.

40
26

1.
50

 

0.
10

0.
20

0.
30

0.
40

0.
50

0.
60

0.
70

0.
80

0.
90

1.
00

1.
10

1.
20

1.
30

1.
40

1.
50

1.
60

1.
70

1.
80

1.
90

2.
00

 

0.
01

0.
15

0.
25

0.
35

0.
45

0.
55

0.
65

0.
75

0.
85

0.
95

1.
05

1.
15

1.
25

1.
35

1.
45

1.
55

1.
65

1.
75

1.
85

1.
95

 

0.
00

0.
01

0.
01

0.
01

0.
01

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0.
02

0.
03

0.
03

0.
03

0.
03

0.
03

0.
03

0.
03

 

0.
00

6
0.

01
8

0.
03

3
0.

05
0

0.
07

0
0.

09
2

0.
11

6
0.

14
1

0.
16

8
0.

19
6

0.
22

6
0.

25
7

0.
28

9
0.

32
2

0.
35

6 

0.
36

9
1.

10
7

2.
14

8 

0.
00

2
0.

00
8

0.
01

1
0.

01
3

0.
01

4
0.

02
2

0.
03

5
0.

05
2

0.
07

0
0.

09
1

0.
11

4
0.

13
9

0.
16

5
0.

19
3

0.
22

2
0.

25
3

0.
28

5
0.

68
7

1.
45

8
2.

53
4 

19
7

40
8

63
2

87
1

11
24

13
91

16
72

19
68

22
77

26
00

29
37

32
89

36
54

40
34

44
27

48
35

52
57

56
92

61
42

66
06

 

El
ev

at
io

n 
(m

) 
D

ep
th

(m
) 

Ar
ea

(m
 2  ) 

25
9.

60
 

0.
10

 
20

38
 

25
9.

70
 

0.
20

 
21

78
 

25
9.

80
 

0.
30

 
23

19
 

25
9.

90
 

0.
40

 
24

59
 

26
0.

00
 

0.
50

 
26

00
 

C
AL

C
U

LA
TI

O
N

S 

Pr
oj

ec
t N

am
e:

 
Al

co
na

 C
ap

ita
l R

es
id

en
tia

l
Pr

oj
ec

t N
o.

: 
09

38
9 

D
es

cr
ip

tio
n:

 
So

ut
h 

Po
nd

 - 
D

et
en

tio
n 

Ti
m

e

y 
= 

14
06

x 
+ 

18
97

R
² =

 1
 

0

50
0

10
00

15
00

20
00

25
00

30
00

0.
00

 
0.

10
 

0.
20

 
0.

30
 

0.
40

 
0.

50
 

0.
60

 

Ar e a (s q. m) 

D
ep

th
 (m

)

Ar
ea

-D
ep

th
 L

in
ea

r R
eg

re
ss

io
n 

Eq
ua

tio
n 

4.
11

 S
W

M
 P

la
nn

in
g 

& 
D

es
ig

n 
M

an
ua

l (
M

O
E,

 2
00

3)

D
ra

w
do

w
n 

Ti
m

e 
= 

t =
 (0

.6
6C

2h
1.

5  +
 2

C
3h

0.
5 ) /

 (2
.7

5A
0)

 
w

he
re

, 
C

2 =
 s

lo
pe

 c
oe

ffi
ci

en
t f

ro
m

 a
re

a-
de

pt
h 

lin
ea

r r
eg

re
ss

io
n 

= 
14

06
 

h 
= 

M
ax

im
um

 w
at

er
 e

le
va

tio
n 

ab
ov

e 
or

ifi
ce

 =
 

0.
45

 m
 

C
3 =

 in
te

rc
ep

t f
ro

m
 th

e 
ar

ea
 d

ep
th

 li
ne

ar
 re

gr
es

si
on

 =
 

18
97

 
A o

 =
 c

ro
ss

 s
ec

tio
na

l a
re

a 
of

 o
rif

ic
e 

= 
0.

00
79

 m
2 

t =
 

13
08

06
 s

 
t =

 
36

hr
 



CALCULATIONS  

Project Name: Alcona Capital Residential 
Project No.: 09389 
Description: South Pond - Emergency Spillway Calculations 

FLOW OVER WEIR (QUANTITY CONTROL): 
Qw=Cw*(Hw)^1.5*((L-0.2*Hw)+(0.8*TAN(THETA)*Hw)) 

Cw = 1.83 

INVERT OF WEIR 1 
WEIR 1 HEIGHT 
WEIR 1 WIDTH of base 

261.20 m 
0.3 m 
6.0 m 

ELEVATION 
(m) 

TAILWATER 
(m) 

WEIR 1 
FLOW 
(cms) 

WIDTH (L) 
(m) 

H 
(m) 

TOTAL 
FLOW 
(cms) 

261.20 
261.30 
261.40 
261.50 

0.00 
0.37 
1.11 
2.15 

6.0 
6.0 
6.0 
6.0 

0.00 
0.10 
0.20 
0.30 

0.00 
0.37 
1.11 
2.15 

Q(100) = 2.06 cms  > Q(Reg) = 1.22 cms 
Q(weir) = 2.15 cms @ 0.3 m depth 

Q(weir) is larger than Q(100), and will therefore convey 100-year uncontrolled inflow 

Velocity V = Q/A  where Q = 2.06 cms, A = 3.6 sq.m. 
V = 2.06 / 3.6 = 0.58 m/s 

CALCULATIONS  

Project Alcona Capital Residential 

Project No. 09389 

Description: South Pond - Forebay Stage-Volume Information 

Conveyance Pipe Diameter 0.25 m 
10yr Sediment Volume 150 cu.m 

Depth Increment (m) 0.10 
Elevation (m) Depth (m) Surface Area (m2) Incr. Area (m2) 

257.50 0 22 20.6 
258.50 1.0 228 33.6 
259.00 1.5 396 63.0 
259.50 2.0 711 63.0 

Elevation (m) Depth (m) Area (m2) Incr. Volume (m3) Cum. Volume (m3) 
257.50 22 
257.60 0.10 43 3 3 
257.70 0.20 63 5 9 
257.80 0.30 84 7 16 
257.90 0.40 104 9 25 
258.00 0.50 125 11 37 
258.10 0.60 146 14 50 
258.20 0.70 166 16 66 
258.30 0.80 187 18 84 
258.40 0.90 207 20 103 
258.50 1.00 228 22 125 
258.60 1.10 262 24 149 
258.70 1.20 295 28 177 
258.80 1.30 329 31 209 
258.90 1.40 362 35 243 
259.00 1.50 396 38 281 
259.10 1.60 459 43 324 
259.20 1.70 522 49 373 
259.30 1.80 585 55 428 
259.40 1.90 648 62 490 
259.50 2.00 711 68 558 

10-year Sediment Level 



Project Nam Alcona Capital Residential Developments 
Project No.: 09389 
Description: South Pond - Reverse-Slope Outlet Pipe Flow 

Metric input Imperial input 
D = 750 

0.011 
0.05 

40 
1.0 

mm D = 30 
4.78 
0.16 

131.6 
0.01 

in 
n = (PVC) Ap = ft2 

H = m H = ft 
L = m L = ft 

km = kp = 

Metric result Imperial result 
Q = 0.26 9.16m3/s Q = ft3/s 

Q > QPond,100yr (0.20 m3/s) , therfore OK 

Natural Resources Conservation Service (NRCS) Engineering Field Manual For Conservation Practices, U.S. Soil 
Conservation Service (Engineering Division), July 1984 

 

 

Pond Outlet Pipe
 
Project Description 

Friction Method Manning Formula  

Solve For Full Flow Capacity  

Input Data 

0.011 

Channel Slope 1.00 % 

Normal Depth 0.45 m 

Diameter 450 mm 

Discharge 0.34 m³/s 

Roughness Coefficient 

Results 

Discharge 

Normal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type SubCritical 

0.34 

0.45 

0.16 

1.41 

0.11 

0.00 

0.40 

100.0 

0.00893 

2.12 

0.23 

0.68 

0.00 

0.36 

0.34 

0.01000 

m³/s 

m 

m² 

m 

m 

m 

m 

% 

m/m 

m/s 

m 

m 

m³/s 

m³/s 

m/m 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

0.00 

0.00 

0 

m 

m 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Average End Depth Over Rise 

0.00 

0.00 

0.00 

m 

m 

% 

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
10/20/2015 3:39:19 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2 

http:08.11.01.03


Pond Outlet Pipe 
GVF Output Data 

Normal Depth Over Rise 100.00 % 

Downstream Velocity Infinity m/s 

Upstream Velocity Infinity m/s 

Normal Depth 0.45 m 

Critical Depth 0.40 m 

Channel Slope 1.00 % 

Critical Slope 0.00893 m/m 

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03] 
10/20/2015 3:39:19 PM 27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 Page 2 of 2 

 

 

 
  

Appendix D – Water Balance  

http:08.11.01.03


CALCULATIONS 
Prepared by A. Soares 

Project Name Alcona Capital Properties Inc. 
Project No. 09389 
Subject Water Balance - Rain Garden Annual Infiltration Volume 

Lot Size1 = 325 m2 

Rain Garden 
Footprint = 10 m2  

Depth = 1 m  
Storage volume3 = 4 m3  

Drainage area4 = 195 m2  

Imperviousness of drainage area = 75%  

Rainfall captured in rain garden (depth) = Storage volume (m3) 
Drainage area (m2) 

=  21  mm  
from impervious area = 15 mm 
from pervious area = 5 mm 

= 0 mm (minus 5 mm initial abstraction) 

Total rainfall captured in rain garden (depth) = 16 mm 

Total average annual occurance, @ 16 mm5 = 86%  
Total annual precipitation2 = 826 mm /year  
Total annual precipitation accounted for in the  
rain garden = 711 mm /year 

Total annual volume accounted for in the rain 
garden = Precipitation (mm/year) x Drainage area (m2) 

= 139 m3 /year 

Annual infiltraton deficit2 = 11,295 m3 /year 

# of rain gardens required to meet deficit = Annual infiltraton deficit (m3/year) 
Annual volume in the rain garden (m3/year) 

=  82  
Notes: 

1 Typical Single Family Residential lot, measured from Lot 75 - Draft Plan of Subdivision (March 2015) 
2 Water Budget Assessment in Hydrogeological Investigation (Alcona Capital) by COLE ENG. (November 2013) 
3 Assumes 40% void space ratio 
4 Comprised of front lot drainage and roof area 
5 Figure 1b, TRCA Wet Weather Flow Guidelines (November 2009) 

09389 (2820551) ALCONA CAPITAL PROPERTIES GHD 

CALCULATIONS 
Prepared by A. Soares 

Project Name Alcona Capital Properties Inc. 
Project No. 09389 
Subject Water Balance - Rain Garden Annual Infiltration Volume 

Source: Wet Weather Flow Guidelines, Toronto and Region Conservation Authority (November 2009) 

09389 (2820551) ALCONA CAPITAL PROPERTIES GHD 



Project Name Alcona Capital Properties Inc. 
Project No. 09389 
Subject Rain Garden Sizing 

Parameter Value Units Note # 

22 mm/hr 1, 2, 3 
2.5 4 

9 mm/hr 
Safety correction factor = 

Infiltration rate (design) = 

Infiltration (Percolation) rate = 

Void space ratio = 
Time to drain = 

0.4 
48 

5 
hr 6 

Maximum Trench depth = 1.1 m 7 

Trench depth (design) = 

Storage volume = 

Void space ratio = 
Trench footprint (design) = 10 m2 

4 m3 

1.0 m 
0.4 

Notes: 
1. Geometric mean at Test Pit 2, Table 4 - Infiltration Testing by Cole Eng. (Oct. 2015) 
2. at the bottom elevation of the BMP. 
3. from Figure C1 (CVC LID Guide, 2010). 
4. from Table C2 (CVC LID Guide, 2010). 
5. recommended value for filter bed and gravel storage layer (CVC LID Guide, 2010). 
6. recommended value (CVC LID Guide, 2010). 
7. as per equation on page 4-57 (CVC LID Guide, 2010). 

2820551 (09389) ALCONA CAPITAL PROPERTIES GHD
 

 

 

 
 

 

Appendix E – Phosphorous Budget  



 

 

 

  

 

Project DEVELOPMENT Summary 

Database Version: V 2.0 Release Update 
Update Date: 30-Mar-12 

Post-Development Area Altered: 13.44 
Total Pre-Development Area: 13.44 

0Unaffected Area: 

0.66 

Pre-Development: 1.63 

0.97Change (Pre - Post): 

Post-Development: 1.80 

Post-Development (with BMPs): 

-0.16 Change (Pre - Post): 
10% Net Increase in Load 

59% Net Reduction in Load 

P Load 
(kg/yr) 

Friday, August 08, 2014 Page 1 of 2 

Innisfil Creeks Subwatershed: 
DEVELOPMENT: Alcona Capital Properties, Innisfil 

Pre-Development Land Use Area 
(ha) 

P coeff. 
(kg/ha) 

P Load 
(kg/yr) 

Total Pre-Development Area (ha): 13.438 1.63Total Pre-Development Phosphorus Load (kg/yr): 

Cropland 6.74 0.19 1.28 
Forest 5.9447 0.05 0.30 
Hay-Pasture 0.7534 0.07 0.05 

POST-DEVELOPMENT LOAD 

Post-Development Land Use Area 
(ha) 

P coeff. 
(kg/ha) 

P Load 
(kg/yr) 

Best Management Practice applied with P Removal 
Efficiency 

Low Intensity Development 13.07 0.13 0.63Wet Detention Ponds 63% 
Standard wet pond - 80% TSS removal 

Open Water 0.37 0.26 0.04Wet Detention Ponds 63% 
Permenant pool 

 

 

 

 

Innisfil Creeks Subwatershed: 
DEVELOPMENT: Alcona Capital Properties, Innisfil 

CONSTRUCTION PHASE LOAD 

1.63Pre-Development: 
to be determined 

0.66 

Conclusion: 59% Reduction in Load 
Pre-Development Load - Post-Development Load: 0.97 

Post-Development + Amortized Construction: to be determined 
Post-Development: 

Pre-Development Load - (Post-Development + Amortized Construction Load): to be determined 
Conclusion: to be determined 

Based on a comparison of Pre-Development and Post-Development loads, and in consideration of 
Construction Phase loads, the Ministry would encourage the Municipality to: 

SUMMARY WITH IMPLEMENTATION OF BMPs 
P Load 
(kg/yr) 

Construction Phase Amortized Over 8 Years : 

Friday, August 08, 2014 Page 2 of 2 
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Appendix L 

Culvert Assessment Memorandum 



 
  

 
 

 

 
 

 

  

   

  
 

  

 
  

 

 

 

 
  

 
 

  
 

 

  

   
 

  
 

 
 

 
 

  

 
 

 

  

  
  
  

  

Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

9040 Leslie Street, Unit 218 
Richmond Hill, ON L4B 3M4 

905-709-4554 

TECHNICAL MEMORANDUM 


1	 INTRODUCTION 

This technical memorandum presents the hydrologic and hydraulic analyses conducted for the proposed 
culvert across the Webster Boulevard extension. The objective of this assessment was to provide a preliminary 
conceptual design and sizing for the future structure to be crossed by the new collector roadway. Details on 
peak flow calculations, recommendations on culvert size, and inlet and outlet scour protection are included in 
this document. 

2 STUDY AREA 


The study area is illustrated in Figure 1. 


Figure 1: Proposed Collector Road and Culvert Location (from County of Simcoe GIS Site)
 

3	 DRAINAGE AREAS AND WATERCOURSES 

The Study Area is located within the Leonard’s Creek subwatershed (Appendix A). The watercourse crossing 
the proposed collector road is a small tributary of Leonard’s Creek and was identified as watercourse WC3 by 
GHD Limited (2015). The drainage area for WC3 was generated with the Ontario Flow Assessment Tool III 
(OFAT) by the Ministry of Natural Resources and Forestry (MNRF) and it is shown in Figure 2. The area of the 
WC3 tributary subwatershed according to OFAT is 31.4 ha. 

TO: File DATE: June 28, 2021 

FROM: Daniela Hurtado Caicedo, M.A.Sc PROJECT #: 20-021 

PROJECT: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 

SUBJECT: Culvert Assessment and Sizing for Preliminary Conceptual Design 

Figure 2: Drainage Area for the Proposed Culvert (from OFAT) 

4	 BACKGROUND INFORMATION 

Background information for future hydraulic and hydrological parameters and watershed physiology was 
obtained from: 

•	 Engineering Design Standards and Specifications Manual, June 2011 (Revision #5: May 2020) by the 
Town of Innisfil. 

•	 Alcona Capital Properties Residential Subdivision Town of Innisfil, Stormwater Management Report, 
November 2015 by GHD Limited. 

•	 Draft Master Drainage Plan Study Report, August 2011 by C.C. Tatham & Associates Ltd. 
•	 Alcona North Secondary Plan by the Town of Innisfil. 
•	 Soil Survey of Simcoe County, 1962 by D. W. Hoffman, R. E. Wicklund, and N. R. Richards (Research 

Branch, Canada Department of Agriculture and the Ontario Agricultural College). 
•	 GIS Imagery, Simcoe County Website (figures generated with AutoCAD). 

Transportation Planners and Value Engineers 
2 | P a g e  



 
 

  
 

 

 
 

 
 

   
   

   

  
  

  
 

 
 

  
 

 

 

  

    
  

  
 

 
  

 

  

  

  
   

 
 

  
 

 
 

 
 

 
 
 

 
 

  
 

 

 

 
 

 
   

 
 

 

 

 

 
  

 
 

 
 

  
 

 
 

5  DESIGN CRITERI  A 

Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

The design criteria for the proposed culvert, shown in Table 1, follow the Drainage Management Manual (MTO, 
1997) and the design standards of the Town of Innisfil (2019). 

Table 1: Design Criteria for the Culvert 

Parameter Restriction Comment 
Culvert design period 25-year For a collector road, with a total span of less than 6 m1 

Check flow 115% * 100-year For a collector road, with a total span of less than 6 m1 

Time of concentration 
method 

Eq. 2 Bransby-Williams formula for runoff coefficients of more 
than 0.44 

IDF curves Eq. 3 A, B, and C based on Barrie WPCC Station #61105572 

Minimum culvert size 500 mm Minimum size for road crossing culverts1 

Maximum flow depth, 
HW/D 

≤ 1.5 Culverts with diameter or rise of less than 3.0 m 

Manning’s n 0.013 
0.024 

For concrete box culverts3 

For corrugated pipe2 

Maximum permissive 
flow velocities for 
scour/erosion 
protection 

0.75 m/s Sandy loam and water carrying fine silts3 

Riprap size Based on cross-sectional mean flow velocity4 

Right-of-way (ROW) 
width 

26 m For a collector road2 

Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

1 Highway Drainage Design Standards (MTO, 2008)
 
2 Engineering Design Standards and Specifications Manual (Town of Innisfil, 2011)
 
3 Drainage Management Manual (MTO, 1997) 

4 Guide to bridge hydraulics (TAC, 2001)
 

6 METHODOLOGY 

6.1 Design Flows 

Design flows were determined for the structure using available information on soil type and land use data. 
According to the Highway Drainage Design Standards (MTO, 2008), for a collector road, the design flow return 
period for culverts with a total span of less than 6 m is 25 years. These standards can be considered valid for 
collector roads within the Town of Innisfil’s jurisdiction. Peak flow data for watercourse WC3 were not readily 
available; therefore, peak flows for culvert C-1 were derived using the Rational Method, given as: 

Eq. 1 �� ��� ൌ ͲǤͲͲʹͺ כככ 

Where:
 
� = Peak runoff rate (m3/s) 

� = Composite runoff coefficient
 
� = Rainfall intensity (mm/h)
 
� = Drainage area (ha)
 

As stated by the Engineering Design Standards and Specifications Manual prepared by the Town (2011), the 
runoff coefficient (C) should be adjusted for return periods greater than 10 years to account for the increase in 
runoff due to soil saturation. For the 25- and 100-year storm events, this adjustment value corresponds to 10% 
and 25%, respectively. 

From the superposition of the proposed road and the drainage area delineated with OFAT, it was found that a 
small section of the road would be part of the WC3 subwatershed as illustrated in Figure 3. However, for 
calculation purposes, it was assumed that the entire extension would be located inside the subwatershed to 
account for a potential increase in imperviousness. In addition, it was also assumed that the unimproved area 
immediately south of the extension could be potentially developed. 

3 | P a g e  

Figure 3: Proposed Extension and WC3 Subwatershed Limits 

The time of concentration was determined using the Bransby-Williams expression since the calculated runoff 
coefficient was greater than 0.4 (see Table 1): 

Eq. 2ͲǤͲͷ  כ � 
�� ൌ  

� Ǥଶ
୵  כ �Ǥଵ

Where:
 
� = Length of overland sheet flow (m)
 
�୵ = Average slope of watershed (%)
 
� = Catchment area (ha)
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Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

The rainfall intensity was determined with the following expression: 

 Eq. 3  � ൌ  
� 

ሺ��  �ሻେ 

� = Rainfall intensity for a given return period (mm/h)
 
�� = Time of concentration (min) 

�ǡ �ǡ ����� are a function of the local intensity-duration data for a given return period
 

IDF information developed by Environment Canada was used to determine rainfall intensity. These curves 

correspond to the Barrie WPCC Station #6110557 and are based on rain gauge data collected from 1979 to
 
2003 (Town of Innisfil, 2011). To account for climate change, rainfall intensity data were increased by 15% prior 

to calculation of parameters A, B, and C. These parameters are summarized in Table 2 for the 25- and 100-year 

return periods. 


Table 2: IDF Curve Parameters 

Parameter 25-year 100-year 
A 1146.275 1426.408 
B 4.922 5.273 
C 0.757 0.759 

6.2 Culvert Analysis 

Culvert sizing and hydraulic analysis were performed using the computer program HY-8 7.6 by the United 
States Federal Highway Administration (FHWA). Manning coefficients were specified as per the Town’s design 
criteria. Following the roadway classification guidelines by the Town (2011), a ROW width of 26 m was used to 
define the length of the culvert. 

Information on the stream channel geometry for WC3 was not available. To determine input data for Culvert C
1, a trapezoidal channel cross section with 3H:1V side slopes and a width of 3 m were assumed. The channel 
slope and the outlet invert elevation were determined using survey data from the proposed road extension 
limits (A.R. (Sandy) Wakeling). The ratio of the headwater depth to the diameter or rise of the culvert (HW/D) 
was also verified; according to the Highway Drainage Design Standards (MTO, 2008), this value for collector 
roads should be less than 1.5 for a diameter or rise of less than 3 m. This standard applies to closed-footing 
culverts and open-footing culverts with a non-erodable bottom. 

6.3 Local Scour Protection 

Since local scour is caused by high flow velocities at the culvert ends, the flow for scouring was determined as 
115% of the 100-year design flow. To determine whether scour protection was required, outlet and inlet 
velocities were determined based on outputs from the culvert hydraulic analysis (Appendix C). The calculated 
velocities were subsequently compared to the maximum permissible velocities for the channel material (MTO, 
1997). Finally, outlet and inlet velocities against stone were calculated as 2/3 of the mean velocities in order to 
specify a rock size for riprap protection based on the Guide to Bridge Hydraulics (for a stone with a relative 
density of 2.65 and for side slopes of 2H:1V; TAC, 2001). 

7 RESULTS AND COMMENTS 

7.1 Design Flows 

Input data and design flow calculations are presented in Appendix B. Peak flows for the culvert are 
summarized in Table 3. 

Table 3: Culvert C-1 Peak Flow Results 

Description Culvert C-1 Design Flow 
(m3/s) 

Q25 4.09 
Check flow (115%*Q100) 6.57 

7.2 Culvert Sizing 

Table 4 shows the suggested size for the culvert to convey the minimum 25-year design flow. HY-8 simulation 
outputs are presented in Appendix C. Two alternatives are presented for this structure, a circular CSP pipe and 
a precast concrete box culvert. 

Table 4: Proposed Culvert Configuration 

Culvert Type Size Slope 
C-1, Alt 1 Circular CSP 1.8 m by 22.0 m 0.03 m/m 
C-1, Alt 2 Box 1.5 m by 2.4 m by 22.0 m 0.03 m/m 

Notes: 
- Culvert barrels to be embedded 300 mm below stream invert to facilitate fish passage (MTO, 2008). 
- HW/D for culverts C-1 Alt 1 and C-1 Alt 2 is 0.97, and 0.93 respectively, which complies with 

requirements in Table 1 (embedment is considered). 

The sizes in Table 4 are based on preliminary project data. This study does not consider the actual height of the 
arterial road crest which will be later defined during detailed design. For the ultimate design of the culverts, it 
is important to consider that a freeboard of no less than 1.0 m should be guaranteed between the top of the 
arterial road and the headwater level according to the Drainage Management Manual (MTO, 1997). When the 
crest elevation of the arterial road is specified, it must be defined whether the water level generated by the 
Check Flow should exceed the edge of the traveled lane; however, according to the Town standards, 
overtopping of the road is allowed to up to 0.15 m above the crown of the road for the 100-year storm event. 

7.3 Local Scour Protection 

Scour protection for each culvert was calculated based on inlet and outlet velocities. These values are 
presented in Appendix D and summarized in Table 5. The type of soil in the area was found to be sandy loam 
based on the soil map and report for Simcoe County (Hoffman et al., 1962; Appendix E); for this type of soil, 
the permissible velocity was found to be 0.75 m/s (Table D-3). 
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Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

Subject: Culvert Assessment and Sizing for Preliminary Conceptual Design 
Project: Town of Innisfil Webster Boulevard North Extension Environmental Assessment 
Date: June 28, 2021 

Table 5: Velocities and Proposed D50 Size for Stones 

Culvert 
Inlet Velocity 
Against Stone 

(m/s) 

D50 

(mm) 

Outlet Velocity 
Against Stone 

(m/s) 

D50 

(mm) 

C-1, Alt 1 1.93 150 2.34 200 
C-1, Alt 2 1.22 150 2.47 200 

Notes: 
- Protection was specified for velocities above 0.75 m/s (see Appendix D, Tables D-1, and D-2). 

For inlet velocities against stone that were below or close to 2 m/s, the smallest practical size of   riprap was 
proposed (D50= 150  mm). According to the Guide to Bridge Hydraulics (TAC, 2001), the thickness of the riprap is 
recommended to be 1.5*D50. For final design considerations, outlet and inlet velocities should be checked, the 
correct method to determine gradation limits should be applied, and specifications of riprap aprons or basins  
should also be included in the  design details. 

7.4 Imperviousness and Recommended Stormwater Management Plan 

Although the increase in impervious area for the WC-3 subwatershed caused by the proposed road would be 
negligible (3%), it is important to consider the localized impact of increased runoff on the adjacent property at 
2351 20th Sideroad. As one of the Stormwater Best Management Practices, it is recommended that runoff 
from the proposed extension be drained via grassed swales on the north side of the road. These swales will 
eventually drain into the WC-3 tributary downstream of the culvert. According to the LID Guidelines Manual 
(NCHRP), it is recommended that the grassed swales be designed with a trapezoidal cross section with a 
maximum slope of 3H:1V. Longitudinal slopes along the road should be less than 0.5% for effectiveness. Slopes 
between 0.5% and 6% are permitted; however, check dams should be incorporated for slopes greater than 3%. 
If additional infiltration, water retention, and nutrient and pollutant removal are required, bioswales can be 
used instead; this can be achieved by adding bioretention media to the existing swale. Figure 4 shows a 
schematic of a typical cross section. 

Figure 4: Plan, Profile, and Section Views of a Grass Swale (from LID Stormwater Management Planning and 

Design Guide, 2001, pages 4-142)
 

Memorandum prepared by: 

Daniela Hurtado Caicedo, M.A.Sc 
Water Resources Specialist 
BT Engineering Inc. 

Attachments:	 Appendix A – Leonard’s Creek Watershed 
Appendix B – Peak Flow Calculations 
Appendix C – HY-8 Culvert Analysis Report 
Appendix D – Scour/Erosion Protection 
Appendix E – Soil Survey 
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Appendix A 


Leonard’s Creek Watershed
 

Figure A-1: Leonard’s Creek Subwatershed  
(Adapted from Comprehensive Stormwater Management Master Plan by Tatham & Associates Ltd., 2016) 



 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 

 

 

 
 

Appendix B 


Design Flow Calculations
 

Design Flow Calculations for Culvert C-  1 

 Table B-1:  Input Data and Design Flow Calculations Results for Culvert C-1 

Input Data 
 Drainage area  31.40 haa 

 Composite Runoff coefficient, C  0.52a 

 Watershed length, L  1046 m a 

 Watershed slope, Sw 2% a  
 Calculations 

 Time of concentration, Tc  36.77 min 
 i100  83.53 m3/s 

 i25  68.06 m3/s 
 Q100  5.71 m3/s 

 Q25  4.09 m3/s 
 Check flow (115%*Q100) 

 

 6.57 m3/s

aOFAT (M  TO)
 
bEngineering Design Standards and Specifications Manual (Town of Innisfil, 2011)) 




 

 

 
 

 
 

 

 

 
 

 
 

 
 

 
 

 
  

 

   

 
 

 
 

 
 

 
 

  

 
 

 
 

 

   
 

 

 

 

 
 

 

 

 

     

 
   
   
   
   
   

Appendix C 


HY-8 Culvert Analysis Report
 

Culvert C-1 - Alternative 1 

Crossing properties 

Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 0 cfs 
Design Flow: 144.437 cfs 
Maximum Flow: 232.017 cfs 

Tailwater Channel Data - Leonad's Creek WC-3 
Tailwater Channel Option:  Trapezoidal Channel 
Bottom Width:  3.00 m 
Side Slope (H:V):  3.00 (_:1) 
Channel Slope: 0.0300 
Channel Manning's n: 0.0350 
Channel Invert Elevation:  0.00 m 

Culvert properties 

Site Data - Culvert C-1 Alt 1 
Site Data Option:  Culvert Invert Data 
Inlet Station:  0.00 m 
Inlet Elevation:  0.66 m 
Outlet Station:  22.00 m 
Outlet Elevation:  0.00 m 
Number of Barrels: 1 

Culvert Data Summary - Culvert C-1 Alt 1 
Barrel Shape: Circular 
Barrel Diameter:  1800.00 mm 
Barrel Material:  Corrugated Steel 
Embedment:  300.00 mm 
Barrel Manning's n:  0.0240 (top and sides) 
Manning's n:  0.0350 (bottom) 
Culvert Type:  Straight 
Inlet Configuration:  Mitered to Conform to Slope 
Inlet Depression: None 

Table C-1 - Culvert Summary Table: Culvert C-1 Alt 1 

Total 
Discharge 

(cms) 

Culvert 
Discharge 

(cms) 

Headwater 
Elevation (m) 

Inlet 
Control 
Depth 

(m) 

Outlet 
Control 
Depth 

(m) 

Flow 
Type 

Normal 
Depth 

(m) 

Critical 
Depth 

(m) 

Outlet 
Depth 

(m) 

Tailwater 
Depth (m) 

Outlet 
Velocity 

(m/s) 

Tailwater 
Velocity 

(m/s)

 0.00 0.00 0.96 0.000 0.000 0-NF  0.000 0.000 0.000 0.000 0.000 0.000 
0.66 0.66 1.39 0.428 0.0* 1-S2n 0.256 0.276 0.256 0.150 1.700 1.274 
1.31 1.31 1.64 0.681 0.0* 1-S2n 0.393 0.425 0.393 0.223 2.120 1.609 
1.97 1.97 1.84 0.880 0.027 1-S2n 0.507 0.546 0.507 0.280 2.395 1.833 
2.63 2.63 2.01 1.054 0.241 1-S2n 0.611 0.651 0.611 0.329 2.606 2.006 
3.29 3.29 2.18 1.224 0.470 1-S2n 0.702 0.746 0.702 0.372 2.805 2.147 



 

 

   
 

 

 

 

 
 

 

 

 

     

 
   
   
   

 

 
 

  
 

 
 

 
 

Total 
Discharge 

(cms) 

Culvert 
Discharge 

(cms) 

Headwater 
Elevation (m) 

Inlet 
Control 
Depth 

(m) 

Outlet 
Control 
Depth 

(m) 

Flow 
Type 

Normal 
Depth 

(m) 

Critical 
Depth 

(m) 

Outlet 
Depth 

(m) 

Tailwater 
Depth (m) 

Outlet 
Velocity 

(m/s) 

Tailwater 
Velocity 

(m/s)

 4.09 4.09 2.41 1.447 0.773 1-S2n 0.808 0.850 0.808 0.419 3.008 2.294 

4.60 4.60 2.57 1.606 0.985 5-S2n 0.875 0.912 0.875 0.446 3.119 2.376 
5.26 5.26 2.80 1.837 1.266 5-S2n 0.962 0.985 0.962 0.479 3.244 2.470 
5.91 5.91 3.06 2.099 1.573 5-S2n 1.052 1.055 1.052 0.510 3.351 2.557 

6.57 6.57 3.35 2.394~ 2.295 7-M2c 1.151 1.116 1.116 0.540 3.530 2.636 

* Full Flow Headwater elevation is below inlet invert. 
~ Inlet control is shown, but flow profile is substantially FF. 

Straight Culvert 
Inlet Elevation (invert): 0.96 m 
Outlet Elevation (invert): 0.30 m 
Culvert Length: 22.01 m 
Culvert Slope: 0.0300 

Figure C-1: Water Surface Profile Plot for Culvert C-1, Alternative 1 
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Culvert C-1 - Alternative 2 

Crossing properties 

Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 0 cfs 
Design Flow: 144.437 cfs 
Maximum Flow: 232.017 cfs 

Tailwater Channel Data - Leonad's Creek WC-3 
Tailwater Channel Option:  Trapezoidal Channel 
Bottom Width:  3.00 m 
Side Slope (H:V):  3.00 (_:1) 
Channel Slope: 0.0300 
Channel Manning's n: 0.0350 
Channel Invert Elevation:  0.00 m 

Culvert properties 

Site Data - Culvert C-1 Alt 1 
Site Data Option:  Culvert Invert Data 
Inlet Station:  0.00 m 
Inlet Elevation:  0.66 m 
Outlet Station:  22.00 m 
Outlet Elevation:  0.00 m 
Number of Barrels: 1 

Culvert Data Summary - Culvert C-1 Alt 1 
Barrel Shape: Circular 
Barrel Diameter:  1800.00 mm 
Barrel Material:  Corrugated Steel 
Embedment:  300.00 mm 
Barrel Manning's n:  0.0240 (top and sides) 
Manning's n:  0.0350 (bottom) 
Culvert Type:  Straight 
Inlet Configuration:  Mitered to Conform to Slope 
Inlet Depression: None 

Table C-2:  Culvert Summary Table: Culvert C-1 Alt 1 

Total 
Discharge 

(cms) 

Culvert 
Discharge 

(cms) 

Headwater 
Elevation 

(m) 

Inlet 
Control 
Depth 

(m) 

Outlet 
Control 
Depth 

(m) 

Flow 
Type 

Normal 
Depth 

(m) 

Critical 
Depth 

(m) 

Outlet 
Depth 

(m) 

Tailwater 
Depth (m) 

Outlet 
Velocity 

(m/s) 

Tailwater 
Velocity 

(m/s)

 0.00 0.00 0.96 0.000 0.000 0-NF  0.000 0.000 0.000 0.000 0.000 0.000 
0.66 0.66 1.39 0.428 0.0* 1-S2n 0.256 0.276 0.256 0.150 1.700 1.274 
1.31 1.31 1.64 0.681 0.0* 1-S2n 0.393 0.425 0.393 0.223 2.120 1.609 
1.97 1.97 1.84 0.880 0.027 1-S2n 0.507 0.546 0.507 0.280 2.395 1.833 
2.63 2.63 2.01 1.054 0.241 1-S2n 0.611 0.651 0.611 0.329 2.606 2.006 
3.29 3.29 2.18 1.224 0.470 1-S2n 0.702 0.746 0.702 0.372 2.805 2.147 



 

 

 

   

 

 

 

 

 
 

 

 

 

     

   
   
   
   
  

 
 

  
 

 
    

 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 

Total 
Discharge 

(cms) 

Culvert 
Discharge 

(cms) 

Headwater 
Elevation 

(m) 

Inlet 
Control 
Depth 

(m) 

Outlet 
Control 
Depth 

(m) 

Flow 
Type 

Normal 
Depth 

(m) 

Critical 
Depth 

(m) 

Outlet 
Depth 

(m) 

Tailwater 
Depth (m) 

Outlet 
Velocity 

(m/s) 

Tailwater 
Velocity 

(m/s)

 4.09 4.09 2.41 1.447 0.773 1-S2n 0.808 0.850 0.808 0.419 3.008 2.294 

4.60 4.60 2.57 1.606 0.985 5-S2n 0.875 0.912 0.875 0.446 3.119 2.376 
5.26 5.26 2.80 1.837 1.266 5-S2n 0.962 0.985 0.962 0.479 3.244 2.470 
5.91 5.91 3.06 2.099 1.573 5-S2n 1.052 1.055 1.052 0.510 3.351 2.557 

6.57 6.57 3.35 2.394 2.295 7-M2c 1.151 1.116 1.116 0.540 3.530 2.636 

* Full Flow Headwater elevation is below inlet invert. 

Straight Culvert 
Inlet Elevation (invert): 0.96 m 
Outlet Elevation (invert): 0.30 m 
Culvert Length: 22.01 m 
Culvert Slope: 0.0300 

Figure C-2: Water Surface Profile Plot for Culvert C-1, Alternative 2 
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Appendix D 


Scour/Erosion Protection
 



 

 

 

 
 

 
 

 

 

 

 
 

 
     

Outlet and Inlet Velocities Calculation 

 
  

 
  
   

   

 
  

 
  

   
 

   

Table D-1: Velocities Culvert C-1, Alternative 1 

Inlet Velocity 
Design discharge, 
115%*Q100 6.57 m3/s 

Culvert diameter, D 1.80 m 
Inlet depth 1.80 m 
Wetted area, A 2.27 m2 

Inlet velocity, Vi 2.90 m/s 
Velocity against stone, 
2/3*Vi 1.93 m/s 

Outlet Velocity 
Design discharge, 
115%*Q100 6.57 m3/s 

Culvert diameter, D 1.80 m 
Outlet depth 1.12 m 
Wetted area, A 1.87 m2 

Outlet velocity, Vo 3.52 m/s 
Velocity against stone, 
2/3*Vo 2.34 m/s 

 
  

 
 

  
   

   

 
  

 
 

  
   

 
   

Table D-2: Velocities Culvert C-1, Alternative 2 


Inlet Velocity 
Design discharge, 
115%*Q100 6.57 m3/s 

Culvert span, B 2.40 m 
Inlet depth 1.50 m 
Wetted area, A 3.60 m2 

Inlet velocity, Vi 1.83 m/s 
Velocity against stone, 
2/3*Vi 1.22 m/s 

Outlet Velocity 
Design discharge, 
115%*Q100 6.57 m3/s 

Culvert span, B 2.40 m 
Outlet depth 0.74 m 
Wetted area, A 1.78 m2 

Outlet velocity, Vo 3.70 m/s 
Velocity against stone, 
2/3*Vo 2.47 m/s 

Standards 

 
 

 
  

 
 

 
 

  
   
   

    
    

   
  
  

   
     

   
   

   
  

Table D-3: Maximum Permissive Flow Velocities - Native Material/Linings (Adapted from Drainage 
Management Manual, 2008, part 4, page 54) 

Material 

Velocities 

Clear Water 
(m/s) 

Water Carrying 
Fine Silts 

(m/s) 

Water Carrying 
Sand and Gravel 

(m/s) 
Fine sand (noncolloidal) 0.45 0.75 0.5 
Sandy loam (noncolloidal)  0.5 0.75 0.6 
Silt loam (noncolloidal)  0.6 0.9 0.6 
Ordinary firm loam 0.75 1.1 0.7 
Volcanic ash 0.75 1.1 0.6 
Fine gravel 0.75 1.5 1.15 
Stiff clay (very colloidal)  1.15 1.5 0.9 
Graded, loam to cobbles (noncolloidal)  1.15 1.5 0.5 
Graded, silt to cobbles (colloidal)  1.2 1.7 1.5 
Alluvial silts (noncolloidal) 0.6 1.1 1.6 
Alluvial silts (colloidal) 1.15 1.5 0.9 
Coarse gravel (noncolloidal) 1.2 1.85 2 
Cobbles and Shingles 1.5 1.7 2 
Shales and hard plans 1.85 1.85 1.5 

Figure D-1: “Compromise” Riprap Sizing Curve from 1973 Guide to Bridge Hydraulics (From Guide to Bridge
 
Hydraulics, 2001, pg. 131) 




 

 

 

 
 

 
  

 

 

 

Appendix E 


Soil Survey
 

    
  

    

 

  
 

 
  
 
 
  
   

  
 

  
  
 
 
 
 

 

Legend 


Bs Stsl 
Figure E-1 Soil Map of the Study Area (Adapted from Soil Survey of Simcoe County, Report No. 29). Legend 


corresponds to types of soil in the Study Area.
 

Legend Description 
BONDHEAD 
Sandy loam 

• Light grey, calcareous, loam and sandy loam till 
• Good drainage. 
• Smooth moderately to steeply sloping topography 
• Slightly to very stony surface. 
• Neutral surface reaction. 
• Great soil group: Grey-Brown Pofzolic 

SARGENT 
Gravelly Sandy Loam 

• Pale brown, calcareous outwash gravel. 
• Good drainage. 
• Smooth, gently sloping topography 
• Stonefree surface 
• Neutral to alkaline surface reaction. 
• Brown forest 
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Electrical Brief 



 
 
 
 

 
 
 
 
 
 

 
 
 
 

 

 
 
 

 
  

  
 

  
  

  
 

  
 

  
  

  
  

  
 

  
 

    
 

 
 

 

 
  

   

 
 

 
     

  
   
 

 
 

 
 

Chiarelli Korbel Engineering Ltd. Page:2 

Innisfil Webster Boulevard 

Extension 


LIGHTING DESIGN BRIEF
 

July 12, 2021 

Prepared for: 

The Town of Innisfil 

Prepared by: 

Chiarelli Korbel Engineering Ltd. 
Nicholas Korbel, P.Eng. 

NickCKELtd@gmail.com, 613-277-0119 
1857 Dunrobin Rd., Kanata, ON K2K 1X7 

1. SCOPE OF ELECTRICAL WORK 

The scope of the electrical portion of this project is to provide illumination on 
the new extension of the Webster Boulevard to 20th Sideroad, including a roundabout 
intersection connecting the two roads. 

The preferred illumination requested by the Town of Innisfil for the extension of 
the Webster Boulevard was to continue with the same design used on the present 
terminus of Webster Boulevard. This consists of LED luminaires installed on 12.2 m high 
round smooth concrete poles equipped with 3 m aluminum tapered arms. The poles are 
approximately 50 m apart and installed in a zigzag pattern on both sides of the 
boulevard. 

In addition to the lights on Webster Boulevard, the illumination of the 
roundabout will be achieved by installing lights on three (3) existing Hydro One poles 
located on the east side of 20th Sideroad at the roundabout.  

2. ILLUMINATION OPTIONS 

Luminaires: 
The luminaires at the present end of 

Webster Boulevard appear to be Cree Lighting 
XSPSM LED Street/Area Luminaires – small type 
lights. See picture. The exact model of the existing 
luminaires could not be verified from the 
available documents. 

The illumination level calculations were 
done assuming a XSPSM-D-HT-3ME-8L-40K7-UL
SV-N model of this luminaire installed on 12.2 m 
high poles, with 3 m arms. 

Source of Power: 
It is assumed that the power supply located near the present end of the Webster 

Boulevard on north side will have sufficient spare capacity to supply power for the lights 
on the extension. The available power shall be confirmed by Innpower. 

Underground Street Lighting Ducts: 
The Hydro One drawing of buried service at the end of the Webster Boulevard is 

showing capped termination locations of the street lighting ducts. The ducts for the new 
lights will be extended on both sides of the street. See the following drawing. 
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As discussed above, the capacity of the existing power supply will shall to be 
verified for spare capacity by Innpower. 

The timeframe of this project is: detailed design in 2022 with construction in 
2023. 

4. APPENDICES: 

1. Preferred Layout 

2. Luminaire Specification 

This drawing also shows a temporary light at the present cul-de-sac that will 
become redundant and will have to be removed during the construction of the 
extension. 

Preferred Layout: 
The extension will require 7 more lighting poles to be installed on Webster 

Boulevard and 3 lights installed on Hydro One poles near the roundabout. The added 
wattage of these lights will be 9 x 70W = 630 Watts (as one existing light would be 
removed). 

See the Appendix for details. 

3. CONCLUSIONS 

The preferred layout should be implemented as it was requested and approved 
during the design process by the design team.  
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† See http://creelighting.com/warranty for warranty terms 

US:  creelighting.com   (800) 236-6800
Canada:  creelighting-canada.com   (800) 473-1234

Product Description
In addition to a low initial cost, the XSPSM LED Street/Area luminaire maintains the familiar look of the 
traditional cobrahead design and delivers substantial energy savings while reducing maintenance time 
and costs. The hassle-free design of the XSP small luminaire includes tool-less entry and +/- 5˚ fixture 
leveling for easy installation. Our NanoOptic® Precision Delivery Grid™ optic achieves better optical 
control than traditional street and area lighting fixtures and efficiently delivers white uniform light for 
safer-feeling communities.
Applications: Residential roads, collector roads, parking lots, and general area spaces

NanoOptic® Precision Delivery Grid™ optic

Assembled in the U.S.A. of U.S. and imported parts

Initial Delivered Lumens: Up to 7,825

Efficacy: Up to 113 LPW

CRI: Minimum 70 CRI

CCT: 2700K, 3000K, 4000K, 5000K, 5700K

Limited Warranty†: 10 years on luminaire/10 years on Colorfast DeltaGuard® finish

Performance Summary

XSP Series
XSPSM LED Street/Area Luminaire - Small

Ordering Information
Example: XSPSM-D-HT-2LG-5L-27K7-UL-SV-N

XSPSM D HT N

Product Version Mounting Optic
Lumen 
Package**

CCT/CRI Voltage
Color  
Options

Utility Label/ 
Receptacle

Options

XSPSM D HT
Horizontal 
Tenon

Asymmetric
2LG*
Type II Long
2ME*
Type II Medium
3ME*
Type III Medium
4ME*
Type IV Medium

5L
5,000 
Lumens
8L
8,000 
Lumens

27K7
2700K, 70 CRI 
30K7 
3000K, 70 CRI 
40K7 
4000K, 70 CRI 
50K7 
5000K, 70 CRI 
57K7 
5700K, 70 CRI

UL
Universal 
120-277V
UH
Universal
347-480V

BK
Black
BZ
Bronze
SV
Silver

N
Utility Label and NEMA® 7-Pin 
Photocell Receptacle
 - External wattage label per 
ANSI C136.15

 - 7-pin receptacle per ANSI 
C136.41

 - Receptacle leads are factory 
connected to the driver

 - Requires photocell or 
shorting cap (by others)

DLI   DALI Compatible
- Available with UL voltage only
- Not available with Q or X options

Q9/Q8/Q7/Q6/Q5/Q4/Q3/Q2/Q1 
              Field Adjustable Output

 - Must select Q9, Q8, Q7, Q6, Q5, Q4, Q3, 
Q2, or Q1

 - Offers full range lumen adjustability
 - Includes wattage label for setting selected
 - Refer to pages 8 & 9 for power and lumen 
values

 - Luminaire may also be dimmed through 
7-Pin receptacle with use of dimming 
control by others

X8/X7/X6/X5/X4/X3/X2/X1 
              Locked Lumen Output

 - Must select X8, X7, X6, X5, X4, X3, X2, or X1
 - Lumen output is permanently locked to 
the setting selected

 - Includes wattage label for setting selected
 - Refer to pages 8 & 9 for power and lumen 
values

 - Dimming is only available through 7-Pin 
receptacle with use of dimming control 
by others

Symmetric
5SH
Type V Short

  * Available with Backlight Shield when ordered with field-installed accessory (see table above)
** Lumen Package codes identify approximate light output only. Actual lumen output levels may vary depending on CCT and optic selection. Refer to Initial Delivered Lumen tables for specific lumen values

22.3"
(567mm)

5.1"
(131mm)

9.8"
(249mm)

NEMA 7-Pin Photocell
Receptacle Location

Utility Label Location
Accessories 

Field-Installed

Backlight Control Shield
XA-SPR3BLS 
- Provides 1 mounting height cutoff
- Polycarbonate construction
- Refer to initial delivered lumen
   tables for lumen output

Bird Spikes
XSP-BRDGRDS

Shorting Cap
XA-XSLSHRT

Lumen Packages Weight

5L 9.0 lbs. (4.1kg)

5L w/DAL 9.6 lbs. (4.4kg)

8L 9.2 lbs. (4.2kg)

8L Luminaire Shown

Rev. Date: V5 12/04/2019

3ME 40K78L UL



 

          
       

   
 

 
 

    

 

   
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

   
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

 

  

 

US: creelighting.com (800) 236-6800 
Canada: creelighting-canada.com (800) 473-1234 

Product Specifications 

CONSTRUCTION & MATERIALS 
• Die cast aluminum housing w/UV stabilized polymeric door for long 

weathering and reliability 

• Tool-less entry 

• Mounts on 1.25" (32mm) IP, 1.66" (42mm) O.D. or 2" (51mm) IP, 2.375" 
(60mm) O.D. horizontal tenon (minimum 8" [203mm] in length) and is 
adjustable +/- 5˚ to allow for fixture leveling (includes two axis T-level to 
aid in leveling) 

• Luminaire secures with two 410 stainless steel mounting bolts 

• Exclusive Colorfast DeltaGuard® finish features an E-Coat epoxy primer 
with an ultra-durable black, bronze or silver powder topcoat, providing 
excellent resistance to corrosion, ultraviolet degradation and abrasion 

• Weight: 5L: 9.0 lbs. (4.1kg); 8L: 9.2 lbs. (4.2kg); 5L w/DAL: 9.6 lbs. (4.4kg) 

ELECTRICAL SYSTEM 
• Input Voltage: 120-277V or 347-480V, 50/60Hz 

• Power Factor: > 0.9 at full load 

• Total Harmonic Distortion: < 20% at full load 

• Integral 10kV surge suppression protection standard 

• When code dictates fusing, a slow blow fuse or type C/D breaker should 
be used to address inrush 

• Designed with 0-10V dimming capabilities. Controls by others 

• 10V Source Current: 0.15mA 

• Luminaires with DLI option are DALI compatible per IEC 62386 

• Operating Temperature Range: -40˚C - +40˚C (-40˚F - +104˚F) 

REGULATORY & VOLUNTARY QUALIFICATIONS 
• cULus Listed 

• Suitable for wet locations 

• Certified to ANSI C136.31-2001, 3G bridge and overpass vibration 
standards 

• Meets CALTrans 611 Vibration testing 

• ANSI C136.2 10kV surge protection, tested in accordance with IEEE/ANSI 
C62.41.2 

• Meets FCC Part 15, Subpart B, Class A limits for conducted and radiated 
emissions 

• Luminaire and finish endurance tested to withstand 5,000 hours of 
elevated ambient salt fog conditions as defined in ASTM Standard B 117 

• Meets Buy American requirements within ARRA 

• RoHS compliant. Consult factory for additional details 

• Dark Sky Friendly, IDA Approved when ordered with 27K7 or 30K7 CCTs. 
Please refer to https://www.darksky.org/our-work/lighting/lighting-for
industry/fsa/fsa-products/ for most current information 

• DLC and DLC Premium qualified versions available when ordered with 
asymmetric optics. Please refer to https://www.designlights.org/search/ 
for most current information. 

• CA RESIDENTS WARNING: Cancer and Reproductive Harm – 
www.p65warnings.ca.gov 

XSPSM LED Street/Area Luminaire - Small 

* Electrical data at 25˚C (77˚F). Actual wattage may differ by +/- 10% when operating between 120-277V or 

347-480V +/- 10%. 

Electrical Data* 

Lumen 
Package Optics CCT/ 

CRI 

System 
Watts 
120-480V 

Utility 
Label 
Wattage 

Total Current (A) 

120V 208V 240V 277V 347V 480V 

5L 
Asymmetric All 47 50 0.40 0.23 0.20 0.17 0.14 0.10 

Symmetric All 43 40 0.36 0.20 0.18 0.16 0.12 0.09 

8L 
Asymmetric All 69 70 0.58 0.34 0.29 0.26 0.20 0.15 

Symmetric All 59 60 0.50 0.28 0.25 0.22 0.17 0.12 

XSP Series (XSPSM) Ambient Adjusted Lumen Maintenance1 

Ambient Optics Initial 
LMF 

25K hr 
Reported2 

LMF 

50K hr 
Reported2 

LMF 

75K hr 
Estimated3 

LMF 

100K hr 
Estimated3 

LMF 

5˚C 
(41˚F) 

Asymmetric 1.03 1.03 1.03 1.03 1.03 

Symmetric 1.04 1.03 1.03 1.03 1.03 

10˚C 
(50˚F) 

Asymmetric 1.03 1.03 1.03 1.03 1.03 

Symmetric 1.03 1.02 1.02 1.02 1.02 

15˚C 
(59˚F) 

Asymmetric 1.02 1.02 1.02 1.02 1.02 

Symmetric 1.02 1.01 1.01 1.01 1.01 

20˚C 
(68˚F) 

Asymmetric 1.01 1.01 1.01 1.01 1.01 

Symmetric 1.01 1.01 1.00 1.00 1.00 

25˚C 
(77˚F) 

Asymmetric 1.00 1.00 1.00 1.00 1.00 

Symmetric 1.00 0.99 0.99 0.99 0.99 

1 Lumen maintenance values at 25˚C (77˚F) are calculated per IES TM-21 based on IES LM-80 report data for the LED 
package and in-situ luminaire testing. Luminaire ambient temperature factors (LATF) have been applied to all lumen 
maintenance factors. Please refer to the Temperature Zone Reference Document for outdoor average nighttime ambient 
conditions. 
2 In accordance with IES TM-21, Reported values represent interpolated values based on time durations that are 
up to 6x the tested duration in the IES LM-80 report for the LED. 
3 Estimated values are calculated and represent time durations that exceed the 6x test duration of the LED. 

US: creelighting.com (800) 236-6800 
Canada: creelighting-canada.com (800) 473-1234 

Photometry 
All published luminaire photometric testing performed to IES LM-79-08 standards. To obtain an IES file specific to your project consult: 
http://creelighting.com/products/outdoor/street-and-roadway/xsp-series 

XSPSM LED Street/Area Luminaire - SmallXSPSM LED Street/Area Luminaire - Small 

Type II Long Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 4,930 B2 U0 G2 5,075 B2 U0 G2 5,200 B2 U0 G2 5,225 B2 U0 G2 5,225 B2 U0 G2 

8L 7,375 B2 U0 G2 7,575 B2 U0 G2 7,775 B2 U0 G2 7,825 B2 U0 G2 7,825 B2 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

Type II Long w/BLS Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 3,500 B1 U0 G1 3,600 B1 U0 G1 3,690 B1 U0 G1 3,710 B1 U0 G1 3,710 B1 U0 G1 

8L 5,225 B1 U0 G1 5,375 B1 U0 G1 5,525 B1 U0 G1 5,550 B1 U0 G1 5,550 B1 U0 G1 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

2LG 

RESTL Test Report #: PL12486-001B 
XSPSM-D-**-2LG-5L-40K7-UL-**-N 
Initial Delivered Lumens: 5,168 

1411 

2822 

4233 

5644150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

XSPSM-D-**-2LG-5L-40K7-UL-**-N 
Mounting Height: 25' (7.6m) A.F.G. 
Initial Delivered Lumens: 5,200 
Initial FC at grade 

80' 

20' 

20' 

40' 

6.1 

0m 

6.1 

12.2
40'60' 20' 0' 20' 40' 60' 

12.218.3 6.1 0m 6.1 12.2 18.3 

80' 

24.4 24.4 

0' 

40' 12.2 

30.5 30.5 

100' 100' 

Position of vertical plane 
of maximum candlepower. 

18.360' 

RESTL Test Report #: PL12762-001B 
XSPSM-D-**-2LG-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Initial Delivered Lumens: 3,651 

1418 

2836 

4255 

5673150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

XSPSM-D-**-2LG-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Mounting Height: 2 5' (7.6m) A.F.G. 
Initial Delivered Lumens: 3,690 
Initial FC at grade 

80' 

20' 

20' 

40' 

6.1 

0m 

6.1 

12.2 

40'60' 20' 0' 20' 40' 60' 

12.218.3 6.1 0m 6.1 12.2 18.3 

80' 

24.4 24.4 

0' 

40' 12.2 
30.5 30.5 

100' 100' 

Position of vertical plane 
of maximum candlepower. 

18.360' 

82.5˚ 

.1 .2 .5 
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US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 

XSPSM LED Street/Area Luminaire - Small 

XSPSM-D-**-2ME-5L-40K7-UL-**-N 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 5,200 
Initial FC at grade 

2ME 

RESTL Test Report #: PL12483-001B 
XSPSM-D-**-2ME-5L-40K7-UL-**-N 
Initial Delivered Lumens: 5,221 

1206 

2412 

3617 

4823150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

80' 80' 

20' 

20' 

40' 

0m 

6.1 

6.1 

12.2 

12.2 

40' 40'60' 60'20' 20'0' 

12.218.3 6.1 0m 6.1 12.2 18.3 24.4 24.4 

0' 

40' 

30.5 30.5 36.6 36.6 

100' 100'120' 120' 

18.3 

18.3 

60' 

24.4 

24.4 

80' 

80' 

60' 

Position of vertical plane 
of maximum candlepower. 

CURB LINE 

.5 

70˚ 

.1 
.2 

Type II Medium Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 4,930 B1 U0 G1 5,075 B1 U0 G1 5,200 B1 U0 G1 5,225 B1 U0 G1 5,225 B1 U0 G1 

8L 7,375 B1 U0 G2 7,575 B1 U0 G2 7,775 B2 U0 G2 7,825 B2 U0 G2 7,825 B2 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

XSPSM-D-**-2ME-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 4,160 
Initial FC at grade 

RESTL Test Report #: PL12759-001B 
XSPSM-D-**-2ME-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Initial Delivered Lumens: 4,193 

1083 

2166 

3248 

4331150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

80' 80' 

20' 

20' 

40' 

0m 

6.1 

6.1 

12.2 

12.2 

40' 40'60' 60'20' 20'0' 

12.218.3 6.1 0m 6.1 12.2 18.3 24.4 24.4 

0' 

40' 

30.5 30.5 36.6 36.6 

100' 100'120' 120' 

18.3 

18.3 

60' 

24.4 

24.4 

80' 

80' 

60' 

Position of vertical plane 
of maximum candlepower. 

CURB LINE 

.5 

70˚ 

.1 

.2 

Type II Medium w/BLS Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 3,940 B0 U0 G1 4,060 B0 U0 G1 4,160 B0 U0 G1 4,180 B0 U0 G1 4,180 B0 U0 G1 

8L 5,900 B1 U0 G2 6,050 B1 U0 G2 6,225 B1 U0 G2 6,250 B1 U0 G2 6,250 B1 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

Photometry 
All published luminaire photometric testing performed to IES LM-79-08 standards. To obtain an IES file specific to your project consult:  
http://creelighting.com/products/outdoor/street-and-roadway/xsp-series 

CURB LINE 

.5 

60˚ 

.1 

.2 

US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 

XSPSM LED Street/Area Luminaire - Small 

Photometry 
All published luminaire photometric testing performed to IES LM-79-08 standards. To obtain an IES file specific to your project consult:  
http://creelighting.com/products/outdoor/street-and-roadway/xsp-series 

3ME 

RESTL Test Report #: PL12484-001B 
XSPSM-D-**-3ME-5L-40K7-UL-**-N 
Initial Delivered Lumens: 5,145 

889 

1777 

2666 

3554150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

XSPSM-D-**-3ME-5L-40K7-UL-**-N 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 5,200 
Initial FC at grade 

80' 80' 

20' 

20' 

40' 

0m 

6.1 

6.1 

12.2 

12.2 

40' 40'60' 60'20' 20'0' 

12.218.3 6.1 0m 6.1 12.2 18.3 24.4 24.4 

0' 

40' 

30.5 30.5 36.6 36.6 

100' 100'120' 120' 

18.3 

18.3 

60' 

24.4 

24.4 

80' 

80' 

60' 

Position of vertical plane 
of maximum candlepower. 

Type III Medium Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 4,930 B1 U0 G1 5,075 B1 U0 G1 5,200 B1 U0 G1 5,225 B1 U0 G1 5,225 B1 U0 G1 

8L 7,375 B2 U0 G2 7,575 B2 U0 G2 7,775 B2 U0 G2 7,825 B2 U0 G2 7,825 B2 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

Type III Medium w/BLS Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 3,500 B1 U0 G1 3,600 B1 U0 G1 3,690 B1 U0 G1 3,710 B1 U0 G1 3,710 B1 U0 G1 

8L 5,225 B1 U0 G2 5,375 B1 U0 G2 5,525 B1 U0 G2 5,550 B1 U0 G2 5,550 B1 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

RESTL Test Report #: PL12765-002B 
XSPLG-D-**-3ME-24L-40K7-UL-**-N 
w/XA-SP2BLS 
Initial Delivered Lumens: 16,503 

3284 

6569 

9853 

13138150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

XSPSM-D-**-3ME-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 3,690 
Initial FC at grade 
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20' 

40' 
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12.2 

12.2 

40' 40'60' 60'20' 20'0' 

12.218.3 6.1 0m 6.1 12.2 18.3 24.4 24.4 

0' 
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30.5 30.5 36.6 36.6 

100' 100'120' 120' 

18.3 

18.3 

60' 

24.4 

24.4 

80' 

80' 

60' 

Position of vertical plane 
of maximum candlepower. 
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US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 

XSPSM LED Street/Area Luminaire - Small 

Photometry 
All published luminaire photometric testing performed to IES LM-79-08 standards. To obtain an IES file specific to your project consult:  
http://creelighting.com/products/outdoor/street-and-roadway/xsp-series 

Type IV Medium Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 4,930 B2 U0 G1 5,075 B2 U0 G1 5,200 B2 U0 G1 5,225 B2 U0 G1 5,225 B2 U0 G1 

8L 7,375 B2 U0 G2 7,575 B2 U0 G2 7,775 B2 U0 G2 7,825 B2 U0 G2 7,825 B2 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

Type IV Medium w/BLS Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 3,650 B1 U0 G1 3,760 B1 U0 G1 3,850 B1 U0 G1 3,870 B1 U0 G1 3,870 B1 U0 G1 

8L 5,450 B1 U0 G2 5,600 B1 U0 G2 5,750 B1 U0 G2 5,800 B1 U0 G2 5,800 B1 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

XSPSM-D-**-4ME-5L-40K7-UL-**-N 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 5,200 
Initial FC at grade 
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0' 

40' 

30.5 30.5 36.6 36.6 
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24.4 
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60' 

Position of vertical plane 
of maximum candlepower. 

CURB LINE 

45˚ 
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.5 

.2 

4ME 

RESTL Test Report #: PL12485-001B 
XSPSM-D-**-4ME-5L-40K7-UL-**-N 
Initial Delivered Lumens: 5,256 

868 

2603 

3471 

1735 

150° 

120° 120° 

60° 

90° 90° 

60° 

30° 

150° 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 
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24.4 

24.4 
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Position of vertical plane 
of maximum candlepower. 

CURB LINE 

45˚ 

.1 

.5 

.2 

Part Number EPA 

PD Series Tenons 0.09 

PT Series Tenons 0.10 

WM-2L 0.13 

XA-TMDA8 0.19 

XSPSM-D-**-4ME-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 3,850 
Initial FC at grade 

RESTL Test Report #: PL12761-001B 
XSPSM-D-**-4ME-5L-40K7-UL-**-N 
w/XA-SPR3BLS 
Initial Delivered Lumens: 3,899 

874 

2622 

3496 

1748 

150° 

120° 120° 

60° 

90° 90° 

60° 

30° 

150° 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 

XSPSM LED Street/Area Luminaire - Small 

Luminaire EPA 

Horizontal Tenon Mount – Weight: 5L: 9.0 lbs. (4.1kg); 8L: 9.2 lbs. (4.2kg); 5L w/DAL: 9.6 lbs. (4.4kg) 

Single 2 @ 90˚ 2 @ 180˚ 3 @ 90˚ 4 @ 90˚ 

Tenon Configuration If used with Cree Lighting tenons, please add tenon EPA with luminaire EPA 

PD-1H4; PT-1H PD-2H4(90); PT-2H(90) PD-2H4(180); PT-2H(180) PD-3H4(90); PT-3H(90) PD-4H4(90); PT-4H(90) 

0.57 0.85 1.14 1.42 1.56 

Tenons and Brackets‡ (must specify color) 

Square Internal Mount Horizontal Tenons (Aluminum) 
- Mounts to 4" (102mm) square aluminum or steel poles 
PD-1H4 – Single PD-3H4(90) – 90˚ Triple 
PD-2H4(90) – 90˚ Twin PD-4H4(90) – 90˚ Quad 
PD-2H4(180) – 180˚ Twin 

Wall Mount Brackets 
- Mounts to wall or roof 
WM-2L – Extended Horizontal 

Round External Mount Horizontal Tenons (Aluminum) 
- Mounts to 2.375"-3" (60-76mm) O.D. round aluminum or steel 
   poles or tenons 
- Mounts to 3" (76mm), 4" (102mm), 5" (127mm), or 6" (152mm) 
   square pole with PB-1A* tenon 
PT-1H – Single PT-3H(90) – 90˚ Triple 
PT-2H(90) – 90˚ Twin  PT-4H(90) – 90˚ Quad 
PT-2H(180) – 180˚ Twin 

Direct Arm Pole Adaptor Bracket 
- Mounts to 3-6" (76-152mm) round or square aluminum or steel 
   poles 
XA-TMDA8 

Tenon EPA 

‡ Refer to the Bracket and Tenons spec sheet for more details 
* Specify pole size: 3 (3"), 4 (4"), 5 (5"), or 6 (6") for single, double or triple luminaire orientation or 4 (4"), 5 (5") or 6 (6") for quad luminaire orientation 

5SH 

RESTL Test Report #: PL12983-001A 
XSPSM-D-**-5SH-5L-30K7-UL-**-N 
Initial Delivered Lumens: 4,561 

483 

966 

1450 

1933150˚ 

120˚ 120˚ 

60˚ 

90˚ 90˚ 

60˚ 

30˚ 

150˚ 

Candlepower Trace: Vertical plane through 
horizontal angle of maximum candlepower. 

XSPSM-D-**-5SH-5L-30K7-UL-**-N 
Mounting Height:  25' (7.6m) A.F.G. 
Initial Delivered Lumens: 4,590 
Initial FC at grade 

0m6.1 18.312.2 

30.5 

18.3 

18.3 

24.4 

24.4 

0m0' 

6.120' 

6.120' 

60' 

80' 

100' 

12.240' 

12.240' 

60' 

40' 

18.3 

60' 20' 

12.2 

40' 

6.1 

20'0' 60' 

24.4 

80' 

24.4 

80' 

Position of vertical plane
of maximum candlepower. 

80' 

100' 

30.5 30.5 
30.5 

100'100' 

Type V Short Distribution 

Lumen 
Package 

2700K 3000K 4000K 5000K 5700K 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

Initial 
Delivered 
Lumens* 

BUG 
Ratings** 
Per TM-15-11 

5L 3,670 B2 U0 G1 4,590 B3 U0 G1 4,930 B3 U0 G1 4,930 B3 U0 G1 4,930 B3 U0 G1 

8L 5,375 B3 U0 G2 6,800 B3 U0 G2 7,325 B3 U0 G2 7,325 B3 U0 G2 7,325 B3 U0 G2 

* Initial delivered lumens at 25˚C (77˚F). Actual production yield may vary between -10 and +10% of initial delivered lumens 
** For more information on the IES BUG (Backlight-Uplight-Glare) Rating visit: https://www.ies.org/wp-content/uploads/2017/03/TM-15-11BUGRatingsAddendum.pdf 

Photometry 
All published luminaire photometric testing performed to IES LM-79-08 standards. To obtain an IES file specific to your project consult:  
http://creelighting.com/products/outdoor/street-and-roadway/xsp-series 

.1 

.2 

CURB LINE .5 

135˚ 



  
 

 
 

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      
 

 
 

 
  

 

  
 

 
 

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

      

       

       

      

      

XSPSM LED Street/Area Luminaire - Small XSPSM LED Street/Area Luminaire - Small 

Field Adjustable Output (Q9/Q8/Q7/Q6/Q5/Q4/Q3/Q2/Q1) Option Description: 
The Field Adjustable Output option enables the street and area luminaire within the XSP Series on this page to be tuned to the exact needs of a particular application 
through multiple levels of adjustment. When ordered with the Q option, the luminaire will be shipped from the factory at the selected lumen output, will be fully 
adjustable between the outputs, and will include a wattage label that indicates the wattage of the luminaire at the selected lumen output (Rounded to nearest 10 watts 
per ANSI C136.15-2015.). Additional dimming functionality is available when a dimming control (by others) is used in the 7-Pin receptacle. 

Locked Lumen Output (X8/X7/X6/X5/X4/X3/X2/X1) Option Description: 
The Locked Lumen Output option on this page permanently locks the lumen output on the XSP Series street and area luminaire to the setting selected. When ordered 
with the X option, the luminaire will be shipped from the factory at the lumen output setting selected, and will include a wattage label that indicates the wattage of the 
setting selected. When this option is selected, the luminaire output is not able to be adjusted in the field except if a dimming control (by others) is used in the 7-Pin 
receptacle. 

Q & X Option Power & Lumen Data – 5L 
Q 
Option 
Setting 

X 
Option 
Setting 

CCT/ 
CRI 

System Watts† Label Wattage Lumen Values† Optics Qualified on DLC QPL 

Asymmetric Symmetric 

43 

39 

37 

35 

33 

29 

27 

24 

21 

Asymmetric Symmetric 

50 40

40 40

40 40

40 40

40 30

30 30

30 30

30 20

20 20

2LG/2ME/ 
3ME/4ME 5SH 2LG w/BLS 2ME w/BLS 3ME w/BLS 4ME w/ 

BLS Standard Premium 

Q9 
N/A 
(Full 
Power) 

X8 

X7 

X6 

X5 

X4 

X3 

X2 

X1 

27K7 

47 

44 

42 

40 

37 

33 

30 

27 

24 

4,930

5,075

5,200

 5,225

 5,225

 4,780

4,910

5,050

 5,075

 5,075

 4,580

4,710

4,830

 4,860

 4,860

 4,450

4,570

4,690

 4,720

 4,720

 4,125

4,250

4,350

 4,375

 4,375

 3,800

3,925

4,025

 4,050

 4,050

 3,480

3,580

3,670

 3,700

 3,700

 3,160

3,250

3,340

 3,360

 3,670

 4,590

 4,930

 4,930

 4,930

 3,560

 4,450

 4,790

 4,770

 4,700

 3,410

 4,260

 4,590

 4,570

 4,570

 3,310

 4,140

 4,450

 4,430

 4,430

 3,040

 3,810

 4,100

 4,080

 4,080

 2,860

 3,580

 3,850

 3,830

 3,830

 2,590

 3,240

 3,490

 3,470

 3,470

 2,350

 2,940

 3,170

 3,160

 3,160

 2,150

 2,690

 2,890

 2,880

 2,880

 3,500

 3,600

 3,690

 3,710

 3,710

 3,390

 3,490

 3,590

 3,600

 3,600

 3,250

 3,340

 3,430

 3,450

 3,450

 3,160

 3,240

 3,330

 3,350

 3,350

 2,930

 3,020

 3,090

 3,110

 3,110

 2,700

 2,790

 2,860

 2,880

 2,880

 2,470

 2,540

 2,610

 2,630

 2,630

 2,240

 2,310

 2,370

 2,390

 2,390

 2,050

 2,110

 2,160

 2,170

 2,170

 3,940

 4,060

 4,160

 4,180

 4,180

 3,820

 3,930

 4,040

 4,060

 4,060

 3,660

 3,770

 3,860

 3,890

 3,890

 3,560

 3,660

 3,750

 3,780

 3,780

 3,300

 3,400

 3,480

 3,500

 3,500

 3,040

 3,140

 3,220

 3,240

 3,240

 2,780

 2,860

 2,940

 2,960

 2,960

 2,530

 2,600

 2,670

 2,690

 2,690

 2,310

 2,380

 2,430

 2,450

 2,450

 3,500

 3,600

 3,690

 3,710

 3,710

 3,390

 3,490

 3,590

 3,600

 3,600

 3,250

 3,340

 3,430

 3,450

 3,450

 3,160

 3,240

 3,330

 3,350

 3,350

 2,930

 3,020

 3,090

 3,110

 3,110

 2,700

 2,790

 2,860

 2,880

 2,880

 2,470

 2,540

 2,610

 2,630

 2,630

 2,240

 2,310

 2,370

 2,390

 2,390

 2,050

 2,110

 2,160

 2,170

 2,170

 3,650 

3,760 

3,850 

3,870 

3,870 

3,540 

3,630 

3,740 

3,760 

3,760 

3,390 

3,490 

3,570 

3,600 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q8 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q7 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

3,600 

3,290 

3,380 

3,470 

3,490 

3,490 

3,050 

3,150 

3,220 

3,240 

3,240 

2,810 

2,900 

2,980 

3,000 

3,000 

2,580 

2,650 

2,720 

2,740 

2,740 

2,340 

2,410 

2,470 

2,490 

2,490 

2,140 

2,200 

2,250 

2,260 

2,260 

2LG, 2ME, 3ME, 4ME 

Q6 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q5 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q4 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q3 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

2LG, 2ME, 3ME, 4ME 

Q2 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

3,360

 2,890

2,970

3,040

 3,060

 3,060

2LG, 2ME, 3ME, 4ME 

2LG, 2ME, 3ME, 4ME 

Q1 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7 2LG, 2ME, 3ME, 4ME 

Field Adjustable Output (Q9/Q8/Q7/Q6/Q5/Q4/Q3/Q2/Q1) Option Description: 
The Field Adjustable Output option enables the street and area luminaire within the XSP Series on this page to be tuned to the exact needs of a particular application 
through multiple levels of adjustment. When ordered with the Q option, the luminaire will be shipped from the factory at the selected lumen output, will be fully adjustable 
between the outputs, and will include a wattage label that indicates the wattage of the luminaire at the selected lumen output (Rounded to nearest 10 watts per ANSI 
C136.15-2015.). Additional dimming functionality is available when a dimming control by others is used in the 7-Pin receptacle. 

Locked Lumen Output (X8/X7/X6/X5/X4/X3/X2/X1) Option Description: 
The Locked Lumen Output option on this page permanently locks the lumen output on the XSP Series street and area luminaire to the setting selected. When ordered 
with the X option, the luminaire will be shipped from the factory at the lumen output setting selected, and will include a wattage label that indicates the wattage of the 
setting selected. When this option is selected, the luminaire output is not able to be adjusted in the field except if a dimming control by others is used in the 7-Pin receptacle. 

Q & X Option Power & Lumen Data – 8L 
Q 
Option 
Setting 

X 
Option 
Setting 

CCT/ 
CRI 

System Watts† Label Wattage Lumen Values† Optics Qualified on DLC QPL 

Asymmetric Symmetric 

59 

55 

52 

50 

46 

42 

38 

34 

30 

Asymmetric 

70 

70 

60 

60 

50 

50 

40 

40 

40 

Symmetric 

60

60

50

50

50

40

40

30

30

2LG/2ME/ 
3ME/4ME 5SH 2LG w/BLS 2ME w/BLS 3ME w/BLS 4ME w/ 

BLS Standard Premium 

Q9 
N/A 
(Full 
Power) 

X8 

X7 

X6 

X5 

X4 

X3 

X2 

X1 

27K7 

69 

65 

62 

59 

54 

49 

44 

40 

35 

7,375

7,575

7,775

 7,825

 7,825

 7,150

7,325

7,525

 7,575

 7,575

 6,850

7,025

7,225

 7,275

 7,275

 6,650

6,825

7,000

 7,050

 7,050

 6,125

6,275

6,450

 6,500

 6,500

 5,750

5,900

6,050

 6,100

 6,100

 5,200

5,350

5,475

 5,525

 5,525

 4,750

4,875

4,975

 5,025

 5,375

 6,800

 7,325

 7,325

 7,325

 5,225

 6,600

 7,175

 7,075

 7,075

 5,000

 6,325

 6,875

 6,775

 6,775

 4,850

 6,125

 6,650

 6,575

 6,575

 4,470

 5,650

 6,125

 6,050

 6,050

 4,200

 5,300

 5,750

 5,675

 5,675

 3,800

 4,800

 5,225

 5,150

 5,150

 3,450

 4,370

 4,740

 4,680

 4,680

 3,150

 3,980

 4,330

 4,270

 4,270

 5,225

 5,375

 5,525

 5,550

 5,550

 5,075

 5,200

 5,350

 5,375

 5,375

 4,875

 5,000

 5,125

 5,175

 5,175

 4,720

 4,850

 4,970

 5,000

 5,000

 4,350

 4,460

 4,580

 4,620

 4,620

 4,080

 4,190

 4,300

 4,330

 4,330

 3,690

 3,800

 3,890

 3,920

 3,920

 3,370

 3,460

 3,530

 3,570

 3,570

 3,070

 3,140

 3,230

 3,250

 3,250

 5,900

 6,050

 6,225

 6,250

 6,250

 5,725

 5,850

 6,025

 6,050

 6,050

 5,475

 5,625

 5,775

 5,825

 5,825

 5,325

 5,450

 5,600

 5,650

 5,650

 4,900

 5,025

 5,150

 5,200

 5,200

 4,600

 4,720

 4,840

 4,880

 4,880

 4,160

 4,280

 4,380

 4,420

 4,420

 3,800

 3,900

 3,980

 4,020

 4,020

 3,460

 3,540

 3,640

 3,660

 3,660

 5,225

 5,375

 5,525

 5,550

 5,550

 5,075

 5,200

 5,350

 5,375

 5,375

 4,875

 5,000

 5,125

 5,175

 5,175

 4,720

 4,850

 4,970

 5,000

 5,000

 4,350

 4,460

 4,580

 4,620

 4,620

 4,080

 4,190

 4,300

 4,330

 4,330

 3,690

 3,800

 3,890

 3,920

 3,920

 3,370

 3,460

 3,530

 3,570

 3,570

 3,070

 3,140

 3,230

 3,250

 3,250

 5,450 

5,600 

5,750 

5,800 

5,800 

5,300 

5,425 

5,575 

5,600 

5,600 

5,075 

5,200 

5,350 

5,375 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q8 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q7 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

5,375 

4,920 

5,050 

5,175 

5,225 

5,225 

4,530 

4,640 

4,770 

4,810 

4,810 

4,260 

4,370 

4,480 

4,510 

4,510 

3,850 

3,960 

4,050 

4,090 

4,090 

3,520 

3,610 

3,680 

3,720 

3,720 

3,200 

3,270 

3,370 

3,390 

3,390 

2LG, 2ME, 3ME, 4ME 

Q6 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q5 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q4 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

Q3 

2LG, 2ME, 3ME, 4ME 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

2LG, 2ME, 3ME, 4ME 

2LG, 2ME, 3ME, 4ME 

Q2 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7

27K7 

5,025

 4,325

4,425

4,550

 4,575

 4,575

2LG, 2ME, 3ME, 4ME 

2LG, 2ME, 3ME, 4ME 

Q1 

30K7 2LG, 2ME, 3ME, 4ME 

40K7 2LG, 2ME, 3ME, 4ME 

50K7 2LG, 2ME, 3ME, 4ME 

57K7 2LG, 2ME, 3ME, 4ME 

† Electrical and lumen data at 25˚C (77˚F). Actual wattage and lumen output may differ by +/-10% when operating between 120-277V or 347-480V +/-10% 

US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 

† Electrical and lumen data at 25˚C (77˚F). Actual wattage and lumen output may differ by +/-10% when operating between 120-277V or 347-480V +/-10% 

© 2019 Cree Lighting, A company of IDEAL INDUSTRIES. All rights reserved. For informational purposes only. 
Content is subject to change. Patent www.creelighting.com/patents. Cree® and the Cree logo are registered 
trademarks of Cree, Inc. NanoOptic® and Colorfast DeltaGuard® are registered trademarks, and Precision Delivery 
Grid™ is a trademark of Cree Lighting, A company of IDEAL INDUSTRIES. The UL logo is a registered trademark of 
UL LLC. NEMA® is a registered trademark of the National Electrical Manufacturers Association. The DLC QPL logo 
and the DLC QPL Premium logo are registered trademarks of Efficiency Forward, Inc. 

US: creelighting.com   (800) 236-6800 
Canada: creelighting-canada.com   (800) 473-1234 
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