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1. INTRODUCTION 
The City of Lethbridge has decided to undertake the preparation of the Watermark Community Outline Plan Update. 
The community of Watermark is located in west Lethbridge and is approximately 140.8 hectares in size. The site is 
bounded by 25th Street West (the future extension of Metis Trail) along its west side, the residential communities of 
Sunridge and Mountain Heights along its east side, and the future extension of Chinook Trail along its south side. The 
residential community of Copperwood is located northwest of the site, and the residential community of Varsity 
Village is located northeast of the site, see Figure 1. 

Currently, the entire area is compromised of undeveloped agricultural lands. It is intended for the Watermark 
Community Outline Plan Update to support additional residential growth within west Lethbridge.  

 
Figure 1 – Watermark Outline Plan Site  
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This Outline Plan will be written in consistency with the Waterbridge Area Structure Plan (2014), which was written in 
consistency with the City of Lethbridge’s Integrated Community Sustainability Plan | Municipal Development Plan, as 
well as the variety of the City’s other Master Plan documents.  

The following review provides a description of the various plans prepared to date that support the preparation of the 
Watermark Community Outline Plan update (the Plan). This review outlines the connection between these plans prior 
to drafting the Plan in order to ensure that it will remain consistent with planning policy as well as the City’s long-term 
planning priorities. 

2. POLICY REVIEW  
2.1  MUNICIPAL GOVERNMENT ACT  
Planning policies and procedures are governed by the Municipal Government Act (MGA) which dictates the authority 
of each municipality to develop plans, issue permits and states what information is to be included in each type of 
approval. In particular, Part 17, Planning and Development, of the MGA outlines a variety of components for land use 
at the municipal level, including the establishment of planning authorities, statutory planning documents, general land 
use provisions, development levies, subdivision of land, the use of reserve land, and appeal processes. 

A key component of the MGA is the establishment of statutory plans that a municipality may adopt to direct land use 
opportunities within its boundaries. Statutory plans include Intermunicipal Development Plans, Municipal 
Development Plans, Area Structure Plans, and Area Redevelopment Plans, and are all considered and adopted by by-
law through a formal public hearing process of a municipal council.   

Section 633 of the MGA sets the requirements and content for the development of Area Structure Plans. The 
Waterbridge Area Structure Plan, which guides the development of the Watermark Outline Plan, follows the 
prescriptive structure of the MGA. 

The MGA does not set the requirements for drafting Outline Plans; however, Outline Plans must be consistent with 
what is dictated in their superior Area Structure Plan.  

2.2 SOUTH SASKATCHEWAN REGIONAL PLAN 
The purpose of the South Saskatchewan Regional Plan (SSRP) is to set the stage for robust growth, vibrant 
communities, and a healthy environment within the region over the next 50 years. The SSRP identifies strategic 
directions for the region to the year 2024.  

The Plan applies to the South Saskatchewan Region of southern Alberta, as illustrated in the Figure 2.   
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Figure 2 – South Saskatchewan Region 

Certain portions of the SSRP are used to guide and inform land-use planning, while other portions are legally binding 
for the Provincial government, local governments, and other decision makers.  

Part 5 of the SSRP is its Implementation Plan which establishes the objectives and the strategies that will be 
implemented to achieve the vision and outcomes for the region.  

• Strategic Direction: Promoting efficient use of land 

o Objective: the amount of land that is required for development of the built environment is minimized over 
time. 

 Policy 5.1.4 Plan, design and locate new development in a manner that best utilizes existing 
infrastructure and minimizes the need for new or expanded infrastructure. 

 Policy 5.1.6 Provide decision-makers, land users and individuals the information they need 
to make decisions and choices that support efficient land use. 

• Applicability to Plan – the Plan will be designed in a way to promote the efficient use 
of land when designing the road, neighbourhood and servicing layouts.  

• Strategic Direction: Providing recreation and nature-based tourism opportunities and preserving and 
promoting the region’s unique cultural and natural heritage 

 

o Objective: A wider range of recreation experiences and tourism opportunities that meet the 
preferences of regional, residents and visitors will be provided. 
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 Policy 6.6 Develop comprehensive and integrated recreation management plans for lands 
in the Green Area working with communities, industry, other stakeholders and Aboriginal 
peoples 

 Policy 6.8 In concert with developers, ensure that land-based development activities are 
assessed to identify and protect historic resources 

• Applicability to Plan – A review of the City’s Parks, Cycling and Recreation Master 
Plans will be completed in order to ensure the Plan incorporates their principles and 
future plans. 

• Strategic Direction: inclusion of aboriginal peoples in land-use planning 

o Objective: To encourage Aboriginal peoples’ participation in land-use planning and input to decision-
making in recognition of the cultural and economic importance of land use to those Aboriginal 
communities with constitutionally protected rights. This will provide both Aboriginal communities 
and the Government of Alberta with a basis for better addressing current and potential land-use 
conflicts, in a manner supportive of Aboriginal transitional uses, such as the exercise of treaty rights. 

 Policy 7.1 In accordance with applicable government policy as it may be from time to time, 
the Government of Alberta will continue to consult with Aboriginal peoples in a meaningful 
way when government decisions may adversely affect the continued exercise of their 
connotationally protected rights and the input from such consultations continues to be 
considered prior to the decision  

• Applicability to Plan – the project team will include First Nations consultation in the 
Plan’s engagement strategy, and ensure that the information collected from these 
groups will be considered and implemented into the Plan components where 
appropriate. 

• Strategic Direction: strengthening communities 

o Objective: Cooperation and coordination are fostered among all land-use planners and decision-
makers involved in preparing and implementing land plans and strategies 

 Policy 8.2 Address common planning issues, especially where valued natural features and 
historic resources are of interests to more than one stakeholder and where the possible 
effect of development transcends jurisdictional boundaries 

 Policy 8.8 Coordinate land-use planning activities with First Nations, irrigation districts, 
school boards, health authorities and other agencies on areas of mutual interest 

• Applicability to Plan – the Plan will include a robust engagement strategy to ensure 
that the proper technical experts, stakeholder groups, and the community are all 
engaged when developing the Plan.  

2.3 LETHBRIDGE INTEGRATED GROWTH MANAGEMENT STRATEGY 
(2013) 

The Lethbridge Integrated Growth Management Strategy (IGMS) articulates a detailed spatial logic for land use 
planning, environmental and resources protection, and investments in public infrastructure. The primary goal of the 
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IGMS is to identity how the vision-based outcomes of existing planning policy manifest from current development 
patterns into future development opportunities and patterns over the next 100 years. As such, the IGMS identifies for 
local jurisdictions a preferred sequence and suitable locations to undertake planning of urban development and 
infrastructure in a manner that will lay a strong foundation for growth for the next 100 years. 

The Watermark Outline Plan area is included within the IGMS Phase 1 Land Use and Planning Cells Map (Map 18) – 
see Figure 3. Phase 1, which illustrates growth from 2012 to 2032, indicates the first phase of the Growth Scenario 
that focuses on accommodating demand within areas already planned whenever practical. Specifically, this map 
illustrates conceptual planning cells that are recommended as priorities for planning within the next 20 years.   

The IGMS also notes that the City’s growth is primarily allocated to areas in West Lethbridge, where existing ASPs 
currently exist; the Waterbridge ASP is considered within this statement. 

 

Figure 3- Map 18 Phase 1 Land Use & Planning Cells, Lethbridge Integrated Growth Management Strategy 

 

2.4 CITY OF LETHBRIDGE INTEGRATED COMMUNITY SUSTAINABILITY 
PLAN | MUNICIPAL DEVELOPMENT PLAN (2010) 

The Integrated Community Sustainability Plan / Municipal Development Plan (ICSP / MDP) was developed to provide 
Council and the community with a framework that will guide future development within Lethbridge over the next 40 
years. Specifically, the ICSP / MDP was created to: 

• Encourage and promote long-term sustainability into the year 2050 through the adoption of policies that 
safeguard the sustainable integrity of the community; 

Waterbridge ASP 
Area, which 
includes the 
Watermark Outline 
Plan Area 
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• Guide future policy regarding land use, transportation and infrastructure investment decisions within the 
community in a way that respects the Plan Your City Vision section of the ICSP / MDP;  

• Define a clear description of the City’s preferred direction with respect to infrastructure, service provision, 
and future development, and; 

• Coordinate municipal bylaws, policies, programs, and investments. 

The ICSP / MDP contains a number of goals / policies / objectives that will specifically impact the development of the 
Watermark Outline Plan, as follows: 

• Section 4, 4.4: Accommodating Growth: 

o “As Lethbridge’s population increases and new units are developed to house these residents, it is 
important to explore where future growth will occur in the City. It is anticipated that a portion of future 
growth will occur in existing areas of Lethbridge while at the same time new development will expand into 
currently undeveloped municipal areas….. Several factors will influence future residential development: 
first and foremost is the type of housing that an increasingly aging population will demand (generally 
higher density, smaller units). As well, a general shift towards smaller families will influence the demand for 
different types of housing units in the future.” 

• Section 6, 6.2, Plan Your City Policies: A Healthy and Diverse City 
o 6.2.1 Lethbridge has a Range of Housing that Meets Everyone’s Needs: 

 3) Encourage and facilitate the adequate supple of housing for all income groups. 
 4) Develop accessible housing units in areas where ancillary neighbourhood facilities are 

currently available (e.g. schools, parks, transit routes, groceries) or will be developed in the 
future. 

o 6.2.4 Lethbridge is a Safe City: 
 2) Encourage urban design that promotes public safety and reduces opportunities for crime in 

parks, roadways and other public spaces. 
 3) Encourage public safety and the reduction in opportunities for crime by: 

• Implementing CPTED principles. 
• Section 6, 6.3, Plan Your City Policies: A Culturally Vibrant City 

o 6.3.3 Lethbridge Supports Active Living: 
 1) Provide opportunities for passive recreation such as walking, biking, hiking, and gardening. 

• Section 6, 6.4, Plan Your City Policies: A Well-Designed City 
o 6.4.1 Lethbridge is a Compact City: 

 1) Increase residential densities in future neighbourhoods in relation to existing built-up areas. 
o 6.4.2 Lethbridge has an Efficient and Effective Integrated Transportation Network: 

 1) Transportation priorities for community planning purposes are: 
• i. Pedestrians and personal mobility devices; 
• ii. Cyclists and recreational mobility devices; 
• iii. Public & private transit; 
• iv. Commercial vehicles; 
• v. Multiple occupancy automobiles; 
• vi. Single occupancy automobiles. 

 2) Integrate transit with community planning and design. 
 3) Provide accessible, affordable and effective public transportation. 
 4) Develop an integrated multimodal transportation system. 
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o 6.4.3 Lethbridge is a Walkable, Bicycle Friendly City: 
 3) Design new neighbourhoods, and retrofit existing neighbourhoods, to improve pedestrian and 

cyclist access to destinations within and outside of neighbourhoods. 
o 6.4.4 Lethbridge is Expanding in a Responsible Manner: 

 3) Require the completion of Area Structure Plans and Outline Plans prior to the development of 
new areas. 

o 6.4.5 Lethbridge is a Planned City that Exhibits Quality Urban Design: 
 6) Encourage and promote a diverse range of housing that is incorporated in all new 

neighbourhoods. 
 7) Encourage and promote mixed-use development in residential neighbourhoods. 
 10) Encourage and promote neighbourhood design in a manner that encourages interaction 

between all age groups; 
 11) Encourage and promote neighbourhood design and public spaces to mitigate the impact of 

climatic extremes (temperature, wind, drifting snow). 
o 6.4.6 Lethbridge has a Diverse Parks and Open Space System 

 1) Parks and open space priorities for community planning purposes are: 
• Connectivity 
• Accessibility 
• Functionality 
• Diversity & Adaptability 
• Identity & Character 
• Sustainability 

 2) Incorporate a range of active and passive recreational opportunities into the open space 
system. 

 

2.5 CITY OF LETHBRIDGE MUNICIPAL DEVELOPMENT PLAN BYLAW 6265 
(ANTICIPATED ADOPTION 2021)  

 
The City of Lethbridge Municipal Development Plan (Byla 6265) carries forward the vision statement and outcomes 
established in the existing Integrated Community Sustainability Plan/Municipal Development plan (2010), and includes 
more detailed adn measurable policy directions and a more robust framework for implementation and performance 
measurement. First reading was health Feburary 9th, with public hearing on March 29th. The MDP is under revision 
and is anticipated for adoption at by the end of 2021.  

The Watermark Outline Plan is well aligned with the new MDP, manifesting the intention of many policies, and 
following the guidance for Outline Plans. Relevant policies are as follows:  

Policy 42. ENSURE opportunities for healthy living in the city, by providing: • Opportunities for people to connect 
with nature through equitable access to parks. • Opportunities for passive recreation such as, but not limited to, 
walking, biking, hiking, and gardening. • Opportunities for organised and unstructured recreation and sports. • 
Opportunities for arts and culture programs, performances and displays. 

61. PROMOTE options for ageing-in-place by encouraging the provision of small-scale seniors housing (defined as 
seniors housing of a density below 37 dwelling units per hectare) in all neighbourhoods, in locations: • within 100 m. 
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of an arterial road, and/or • within 750 m. of a range of land uses and services considered likely to meet most 
residents’ daily needs. 

64. ENSURE new neighbourhoods make efficient use of land, by: • Requiring all Outline Plans adopted after the 
adoption of this MDP to achieve a minimum average density of 27.5 dwelling units per net residential hectare 
(du/nrha) across the Plan Area • Disallowing amendments to Outline Plans which lower the net residential density 
across the Plan Area 

68. ENSURE a choice of housing is integrated throughout the city in future Area Structure Plans, Outline Plans and 
Area Redevelopment Plans, by: • Requiring future Area Structure Plans, Outline Plans, and Area Redevelopment Plans 
to include a variety of residential land use districts to ensure various housing types can occur, such as: secondary 
suites, duplexes, multi-family housing, market housing, single room occupancy, shared housing with supports, and 
shared ownership arrangements. • Requiring any proposed higher density residential developments to be located with 
good access to services (e.g. commercial uses, schools, parks) and transportation links (including but not limited to 
transit). 

69. ENSURE a choice of housing is integrated in future large residential developments on a single site, by requiring 
diversity in terms of dwelling unit sizes and numbers of bedrooms. 

73. PROMOTE an active and easily accessed community by including opportunities for unstructured recreation in park 
and open space design. 

82. ENSURE an integrated parks and open space system that responds to the needs of current and future generations 
by requiring parks and open space priorities for community planning purposes to be: • Connectivity • Accessibility • 
Functionality • Diversity and adaptability • Identity, character and culture • Sustainability 

83. ENSURE opportunities for healthy living by incorporating a range of active and passive recreational opportunities 
into the open space system. 

84. PROMOTE social interaction and cohesion by encouraging opportunities for community gathering in parks. 

85. ENSURE potable water needs are minimised by requiring the open space system to be planned and designed to 
efficiently manage water. 

90. ENSURE commercial land use opportunities are available throughout the city for a wide range of commercial uses 
(including, but not limited to, agricultural-related enterprises of different types and scales, and accommodations for 
sport, business and leisure travellers) by: • Preparing and maintaining a regular inventory and market analysis of 
commercial land • Creating flexible opportunities in suitable locations during the preparation of Area Structure Plans, 
Outline Plans, and Area Redevelopment Plans 

93. ENSURE increased activity in commercial areas by: • Creating opportunities for residential land uses (including, but 
not limited to, mixed residential/commercial developments) in commercial areas • Incorporating public gathering 
spaces in commercial areas, including but not limited to: sidewalk patio space, parklets, squares and plazas, and 
temporary road closures for events 

94. ENSURE commercial areas are accessible via active transportation, by: • Requiring new commercial developments 
to provide safe, barrier-free access for people walking, rolling or cycling • Reviewing regulations and relevant statutory 
plans to ensure they encourage (or require) new commercial buildings to provide building frontage on, and main 
building entrances directly from, the sidewalk 

99. PROMOTE walkable neighbourhoods by encouraging: • A greater mix of appropriate land uses and infill 
development through policies in Area Redevelopment Plans • Growth areas to provide for a greater mix of land uses 
in Area Structure Plans and Outline Plans • Development of accessible housing units in areas where ancillary 
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neighbourhood facilities are currently available (e.g. schools, parks, transit routes, groceries) or will be developed in the 
future, through land use plan preparation or consideration of applications for a change of land use • Area 
Redevelopment Plans for areas with inadequate green space to identify how the supply can be increased and how this 
can be paid for • Street-fronting and neighbourhood-oriented commercial development in new or existing 
neighbourhoods with a grid or modified grid street layout, through supporting appropriate land use amendments and 
identifying appropriate locations in Area Redevelopment Plans and Outline Plans • Commercial development around 
higher density residential areas, in Area Redevelopment Plan and Area Structure Plan preparation, and Land Use Bylaw 
amendments 

102. ENSURE reconciliation is an integral part of neighbourhood planning by requiring: • All new Area Structure Plans 
to conduct a Traditional Knowledge and Land Use Study (or similar) at the outset of the project • All new Area 
Redevelopment Plans with plan boundaries that include or border undeveloped top-of bank lands to conduct a 
Traditional Knowledge and Land Use Study (or similar) • All statutory plans (adopted after the adoption of this MDP) 
to include an acknowledgement of Blackfoot Traditional Territory • That all new Outline Plans under Area Structure 
Plans for which there was no Traditional Knowledge and Land Use Study (or similar), be encouraged to prepare such a 
study • That the Municipal Naming Committee engage with appropriate Indigenous partners to create an inventory of 
appropriate names 

104. ENSURE Lethbridge is expanding in a responsible manner by: • Protecting agricultural land from premature 
subdivision and development to prevent fragmentation • Requiring the completion of Area Structure Plans and 
Outline Plans prior to the development of new areas • Requiring that development in new areas not already addressed 
in an existing Area Structure Plan or Outline Plan, is to occur only as financing and infrastructure is available • 
Requiring that development in unplanned or orphaned residential growth areas complete an Outline Plan to determine 
infrastructure requirements before rezoning and development is allowed to occur. • Committing to maintain the 
current city limits - except in the case of the Lethbridge Airport annexation - until the following criteria are considered 
by City Council to warrant further annexation: • there is no longer at least 25 years of predicted urban area expansion 
capacity for planned residential development within existing city limits, or • specific opportunities which may arise to 
annex lands for strategic infrastructure provision, or commercial, industrial or community benefit purposes 

117. ENSURE commercial areas are designed to be pedestrian-friendly by implementing relevant actions from the 
Mobility/Accessibility Master Plan through Area Structure Plans, Outline Plans, Area Redevelopment Plans, the Land 
Use Bylaw and development approvals. 

120. PROMOTE transportation that encourages physical activity and is more environmentally friendly, efficient and 
safe, by including multiple modes of transportation in future projects and plans. 

127. ENSURE the implementation of a grid or modified grid street layout for new neighbourhoods by requiring their 
incorporation in Area Structure Plans and Outline Plans. 

131. ENSURE that public transit is integrated with community planning and design by requiring it be addressed in all 
new Area Structure Plans, Area Redevelopment Plans, and Outline Plans. 

133. ENSURE the improvement of pedestrian and cyclist access to destinations both within and outside of 
neighbourhoods, by incorporating appropriate infrastructure in planning for new and existing neighbourhoods. 

134. SUPPORT barrier-free accessibility throughout the city by considering the application of Universal Design 
principles and backing the recommendations of the Mobility/Accessibility Master Plan. 

137. ENSURE safe, reliable and efficient service delivery by: • Requiring the developer to pay for their proportionate 
share of the cost of infrastructure to facilitate their development. • Requiring the approximate location, size, and 
capacity of future infrastructure and infrastructure assets, including arterial roadways, electrical transmission lines and 
substations, major water lines and sanitary sewers and shallow utilities, be identified during the drafting of new or 
amended Area Structure Plans and Outline Plans. 
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138. PROMOTE efficient land use and efficient and coordinated service delivery by encouraging transportation and 
utility corridors as multi-use corridors to accommodate transportation, municipal utilities, electrical transmission lines, 
communications infrastructure, wildlife corridors, and/ or active transportation infrastructure, where appropriate. 

144. PROMOTE improved water quality in wet pond stormwater management facilities by encouraging future 
facilities’ design to further consider reuse potential and aesthetics (including elements such as water clarity, colour and 
odour prevention). 

 

2.6 CITY OF LETHBRIDGE WATERBRIDGE AREA STRUCTURE PLAN (2014) 
The Waterbridge Area Structure Plan (ASP) creates a structure to accommodate future new community growth in a 
defined area of West Lethbridge. It contains land use and development guidance for the general public, developers, 
landowners, Municipal Planning Commission members and City Council. The Waterbridge ASP links the City’s ICSP / 
MSP to the Land Use Redesignation and Subdivision process, and articulates the range of land uses, residential 
densities, community facilities, open spaces, transportation networks, and municipal servicing, which are necessary for 
a new and complete community for the residents of Lethbridge. 

The Watermark Outline Plan area is located within the Waterbridge Area Structure Plan boundary (see Figure 4). 

 

Figure 4 – Waterbridge Area Structure Plan Boundary 
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The Watermark Outline Plan must be written in consistency with the goals and policies set forth by the Waterbridge 
ASP.  

The following is a list of the most relevant goals and policies of the ASP must be referenced when developing the 
Watermark Outline Plan: 

• Section 2, Existing Conditions, 2.1 Physical Characteristics: 
o 2.1.1 At the At the Outline Plan stage of development existing gas wells and pipelines shall be 

incorporated into design for the new community. 
o 2.1.3 At the Outline Plan stage of development additional biophysical and geotechnical work shall be 

performed to further assess the wetlands. 
• Section 2, Existing Conditions, 2.2 Physical Characteristics: 

o 2.2.1 Electrical sub-station 674S – Bowron shall be relocated out of the Waterbridge Plan area, and shall 
be located within the Chinook Trail utility corridor, to allow for electrical system improvements within 
West Lethbridge. 

o 2.2.2 Electrical distribution service required within the plan area shall be located underground within 
transportation right-of-ways. During early stages of development, it may be necessary to build electrical 
distribution overhead on a temporary basis until final grades become known. 

• Section 4, Vision and Principles, 4.2 Plan Goals & Objectives: 
o Goal 1: Provide for a variety of housing, neighbourhood amenities or services by incorporating a mix of 

land uses,including: residential, local commercial, recreational and institutional uses.\ 
o Goal 2: Make various transportation options convenient and efficient for residents, and encourage active 

transportation modes by enhancing the permeability and connectivity within the subdivision. 
o Goal 3: Provide a safe, convenient and diverse network of pathways and open spaces in the subdivision. 
o Goal 4: Incorporate natural environmental aspects of the stormwater management system into the open 

space plan. 
o Goal 5: Foster a sense of connectivity between subdivisions through the creation of spaces and places 

which promote social activities and interaction. 
• Section 5, Land Use Concept and Policies, 5.1 Land Use Concept & Residential Density: 

o 5.1.1 Secondary suite opportunities and their potential locations will be considered at the Outline Plan 
stage. 

• Section 5, Land Use Concept and Policies, 5.2 Residential: 
o 5.2.1 A variety of low and higher density residential forms shall be allowed in the Plan Area. 
o 5.2.2 Locating higher density residential, commercial, institutional and /or recreational development will 

take into consideration transit stops according to Lethbridge Transit service levels. 
• Section 5, Land Use Concept and Policies, 5.4 Open Space System: 

o 5.4.1 The open space system shall include 10% dedication for Municipal Reserve and School Reserve 
lands within the Plan Area. This may include: pocket parks, neighbourhood parks, community core parks, 
school grounds, linear parks, and special use parks. 

o 5.4.2 The open space system shall provide a range of active and passive recreational opportunities. 
o 5.4.3 Park nodes shall be distributed throughout the subdivision to ensure accessibility for residents. 

Residents shall have the opportunity to be within walking distance to one or more park nodes. 
o 5.4.6 Natural areas, bioretention and stormwater facilities are encouraged to be designed into the open 

space system to enhance the quality of stormwater while offering passive recreational and educational 
amenity. 

o 5.4.7 Natural wetlands shall be incorporated into the stormwater management system. At the Outline 
Plan Stage, further work shall be undertaken to determine the classification of the wetlands. 
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o 5.4.9 A combination of local pathways and sidewalks shall provide safe and comfortable access for 
pedestrians and cyclists to park nodes and neighbourhood nodes as well as connections out of the 
subdivision. 

• Section 5, Land Use Concept and Policies, 5.5 Schools: 
o 5.5.2 The school sites shall be bound by a collector road on at least one side. 
o 5.5.3 Further details for each school site will be determined at the Outline Plan stage in conjunction with 

the appropriate school district. 
• Section 6, Transportation, 6.2 Internal Road Network: 

o 6.2.1 The internal road network shall connect to existing roads to the east. 
o 6.2.2 The internal collector road network shall be designed as a modified grid pattern. 

• Section 6, Transportation, 6.5 Window Street: 
o 6.5.1 Macleod Drive, in the eastern portion of Waterbridge, will function as a window street. Details of 

the window street design will be determined at the Outline Plan Stage. 

2.7 CITY OF LETHBRIDGE LAND USE BY-LAW NO. 5700 (2011) 
The City of Lethbridge Land Use By-law No. 5700 (LUB) regulates the use of land and buildings, classifies land use 
districts, determines the minimum standards for each of those districts, and determines the appropriate permitted and 
discretionary uses for each land use district. 

The Watermark Outline Plan area is currently zoned as Future Urban Development (FUD). The purpose of this district 
is for the control of subdivision and development until the required municipal services are available, area structure or 
area redevelopment plans are approved and more appropriate alternative districts are applied. 

It is intended that the Outline Plan area will be re-zoned to be consistent with the Outline Plan, following its approval 
and adoption.  

As per Lethbridge Land, the density target for the Outline Plan area is to be > 7.0 units per hectare (which includes 
public roadways, utility parcels and parks). The Outline Plan will include a number of different residential zones within 
the plan area; the LUB dictates density for residential zone density calculations as follows, which should be considered 
in the development of the Outline Plan, see Table 1. 

Table 1 - City of Lethbridge Land Use By-law, Residential Zone Density Requirements 

Residential Zone Density Requirement (excludes public 
roadways, utility parcels and parks) 

R-CL Comprehensively Planned Low Density Residential 37 dwelling units / hectare 

R-CM-20 Comprehensively Planned Medium Density Residential 20 dwelling units / hectare 

R-CM Comprehensively Planned Medium Density Residential 37 dwelling units / hectare 

R-L Low Density Residential 25 dwelling units / hectare 
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R-M Mixed Density Residential No requirement included 

R-MH Manufactured Home District No requirement included 

R-RL Restricted Low Density Residential No requirement included 

R-SL Small Parcel Low Density Residential 25 dwelling units / hectare 

R-37 Medium Density Residential 26 dwelling units / hectare (minimum) 

37 dwelling units / hectare (maximum) 

R-50 Medium Density Residential 26 dwelling units / hectare (minimum) 

50 dwelling units / hectare (maximum) 

R-60 Medium Density Residential 26 dwelling units / hectare (minimum) 

60 dwelling units / hectare (maximum) 

R-75 Medium Density Residential 26 dwelling units / hectare (minimum) 

75 dwelling units / hectare (maximum) 

R-100 High Density Residential 76 dwelling units / hectare (minimum) 

100 dwelling units / hectare (maximum) 

R-150 High Density Residential 76 dwelling units / hectare (minimum) 

150 dwelling units / hectare (maximum) 

R-200 High Density Residential 76 dwelling units / hectare (minimum) 

200 dwelling units / hectare (maximum) 

R-LF Low Density Flexible Residential To be set out in the Outline Plan 
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3. MASTER PLAN REVIEW 
3.1 CITY OF LETHBRIDGE RECREATION AND CULTURE MASTER PLAN 

(2013) 
The City of Lethbridge’s Recreation and Culture Master Plan intent is to provide an accurate depiction of the present 
and future needs for recreation and culture facilities and services in the City of Lethbridge, and outline strategies as to 
how to meet identified needs for a ten-year period. 

The Vision for the Plan is as follows: 

The Recreation and Cultural Master Plan is a living document that guides the Recreation and 
Cultural Services Department’s relationships with organizations that deliver recreation and cultural 
services in the city. It establishes the City’s leadership role in directing the provision of those 
services and the management of the facilities in which they are housed. Finally, the Master Plan 
ensures that all city residents and visitors have access to affordable and high-quality opportunities, 
thereby encouraging them to pursue healthy, active and engaged lifestyles. 

The Plan identifies the existing and cultural facilities throughout the city of Lethbridge; a number of ball diamonds, a 
basketball court, and a sports field are located adjacent to the Watermark Outline Plan area (see Figure 5).  

 

Figure 5 - Recreation and Culture Master Plan, Location of Existing Facilities 

Watermark Outline 
Plan Area 
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The Plan includes a Recreation and Culture Infrastructure Prioritization Framework (Section 5.8) and a project 
prioritization tool (Section 5.10) to help assess the viability of recreation and culture resource development in the 
community. This tool was used to prioritize the investment into new facilities throughout the city, as well as where 
investment in upgrades to existing facilities should be dedicated to. The top ten projects on this list include: 

• New fitness areas in existing facilities 
• New leisure and program (diving), aquatics and fitness centre 
• Henderson Outdoor Pool renovation 
• New indoor field / multipurpose gymnasium facility with indoor track 
• New ice arena 
• Replacing Civic Ice Centre 
• New outdoor festival space 
• Yates Memorial Theatre and Sterndale Bennett renovation 
• New water spray park 
• New performing arts centre  

The Plan does not specifically identify areas in the city where these new facilities should be directed to. Although the 
Watermark Outline Plan area will include recreational spaces for passive and active recreation, Lethbridge Land has 
not expressed a requirement for a large indoor recreation / culture facility in the Plan area. 

3.2 LETHBRIDGE RIVER VALLEY PARKS MASTER PLAN (2017) 
The Lethbridge River Valley Parks Master Plan provides an overview of the current uses and future demands placed 
on the River Valley, while addressing gaps in accessibility, facilities, infrastructure, resource protection, and sustainable 
management practices. The Plan provides a long-term strategy for the River Valley in order to ensure that its natural 
character can be maintained, that use and development is guided in a sustainable manner, and to realize the recreation 
and conservation potential of this resource. 

The Watermark Outline Plan area is not contained within this Plan’s study area. 

3.3 CITY OF LETHBRIDGE TRANSPORTATION MASTER PLAN (2013) 
The City of Lethbridge’s Transportation Master Plan (TMP) provides a comprehensive long-range plan that aligns the 
land use policies with the transportation infrastructure requirements for the 100,000 to 130,000 population horizons. 
The TMP provides the City with a blueprint on which to plan and implement specific transportation network 
improvement projects over the next 20 years, in 8-year (100,000 population – to 2021) and 30-year (130,000 
population – to 2043) planning horizons. 

The goals of the TMP are as follows: 

• Effective access and mobility for people and goods. 
• A safe, secure and integrated transportation system. 
• Effective public involvement in the TMP development process. 

 
 

• Recently updated ICSP/MDP driven TMP development process. 
• Sustainable transportation initiatives. 
• Transportation infrastructure investment rationale. 
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The TMP’s Long Term Road Network Plan (see Figure 6) identifies road upgrades and connections through and 
adjacent to the Watermark Outline Plan area. Although this map identifies the future collectors through the Outline 
Plan area (in yellow), the Outline Plan will not necessary comply to the exact roadway locations as per the map. 

 

Figure 6 - Transportation Master Plan, Lethbridge Long Term Road Network Plan 

3.4 CITY OF LETHBRIDGE CYCLING MASTER PLAN (2017) 
The City of Lethbridge’s Cycling Master Plan builds on the goals and objectives developed in the Transportation 
Master Plan and the ICSP / MDP to provide better design options to facilitate an increase in cycling through safe, well 
designed, and well-located infrastructure. The goal of this Plan is to help Lethbridge become a friendlier place for 
people walking and biking.  

The Vision of the Plan is as follows: 

Lethbridge commits to make cycling a realistic transportation option for all ages and abilities, 
contributing to our sustainable future. 

The Plan does not specifically identify any cycling routes within the Watermark Outline Plan, however identifies that 
proposed multi-use pathways shall be connected to the Outline Plan area, see Figure 7. 

 

Watermark Outline 
Plan Area 
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Figure 7 - Cycling Master Plan, Cycling Network and Infrastructure Types Map 

3.5 CITY OF LETHBRIDGE MUNICIPAL HOUSING STRATEGY 2019 – 2025 
(2019) 

The City of Lethbridge prepared a Housing Needs Assessment (2019) to advise the creation of the Municipal Housing 
Strategy document.  

The purpose of the Municipal Housing Strategy is to address the need for housing along the entire housing continuum 
within Lethbridge, which will allow the City to leverage and allocate resources to projects that meet the needs or 
priority groups while aligning itself with the National and Provincial Housing Strategies. 

Housing demand was examined through the development of the Strategy, and it was found that: 

• The population in Lethbridge is increasing at a faster rate compared to the Province of Alberta. 

• Lethbridge had a higher proportion of seniors than the Province of Alberta and comparator municipalities, 
and the number of seniors is expected to increase in the near future. 

• The homeless population is increasing rapidly and a large proportion of them are Indigenous peoples. 

• Household sizes in Lethbridge are smaller compared to Alberta and comparator municipalities and the 
majority are made up of couples without children and persons living alone, suggesting a need for housing 
options for smaller households. 

• Lethbridge had a higher proportion of households with a member with a disability compared to Alberta and 
comparator municipalities, suggesting a need for housing with accessibility features and support services. 

• The average household income in Lethbridge is lower than that in Alberta and comparator municipalities and 
certain population groups were more likely to have low incomes. 

Housing supply was also examined through the development of the Strategy, and it was found that: 

• The housing stock is becoming more diverse but the majority of dwellings in Lethbridge are single detached 
and this is expected to continue in the near future. 

Watermark Outline 
Plan Area 
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• The emergency shelter system has not been able to absorb the increase of the homeless population in 
Lethbridge. 

• There are a range of supportive and transitional housing in Lethbridge but the analysis shows there is a need 
for more housing options with accessibility features and support services. 

• There are a number of non-market subsidized rental housing units in Lethbridge, but wait list data and shelter 
occupancy rates indicate a need to increase the supply of subsidized and affordable rental housing units for 
households with low incomes. 

• The number of renter households is increasing faster than households as a whole but the number of primary 
rental dwellings have decreased, indicating a need to ensure the existing primary rental stock is well 
maintained and protected from further decreases in the future. 

Gaps were also identified through the development of the Strategy, and it was found that: 

• There is a need for more subsidized rental housing options for households with low incomes. 

• The aging population, number of people with disabilities and mental health issues, and the increasing number 
of homeless people who require permanent supportive housing indicate a need for more housing units which 
are program specific and which meet the need for support services and/or accessibility. Having an adequate 
supply of supportive housing options as well as support services will allow individuals and families with 
special needs to remain in Lethbridge and as independently as possible. 

• There is a need to ensure the existing purpose-built rental housing stock is in good condition to create a 
viable alternative to the secondary rental market for households who cannot afford home ownership or who 
choose to rent. 

• There is a need to further diversify the housing supply as is shown by the shift to smaller households, the 
higher proportion of households with a physical disability, and the aging population. 

• There is need for smaller housing units which will likely continue in the near future. 

From the supply, demand, and analysis of housing gaps, the following goals were developed for the Strategy: 

• Goal 1: Increase the supply of rental housing which is affordable to households with low incomes to decrease the 
number of people who are homeless or at risk of homelessness.  

• Goal 2: Expand the supply of supportive housing units and units with barrier-free features throughout Lethbridge to 
help address homelessness and increase housing stability.  

• Goal 3: Ensure units in the primary rental market are in good condition and meet the needs of current and future 
residents.  

 
• Goal 4: Encourage and support the development of a diverse housing stock, including medium and high-density 

options in appropriate locations.  

The Watermark Outline Plan will explore various types, tenures, and densities of housing to support some of the goals 
of the Strategy. It is the intent to explore policies for the development of visitable / accessible housing which will allow 
more people to age-in-place. 
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4. VISITABLE HOUSING INFORMATION 
4.1 VISITABLE HOUSING INTRODUCTION 
Lethbridge Land / the City of Lethbridge has expressed the desire to explore, and include policies encouraging the 
development of ‘visitable homes’ within the Watermark Outline Plan Area.  

Visitable homes are considered homes that include the three following features: 

• A one-level, no step entrance (at the front, back, or side of the house); 
• Wider doorways and clear passageways; and  
• A wheelchair-accessible bathroom on the main floor.1 

The advantages of vistable homes are that they can allow people to age-in-place, there is less of a chance for falls, 
they provide easy access for everyone, and they provide the convenience of not having stairs on the main floor (for 
those that are disabled, with small children, etc.). A vistiable home does not mean it is entirely accessible, however, the 
main floors of these homes are completely accessible; many visitble homes have a second storey.  

When planned prior to construction, the costs for these homes can be kept low. Not only do the exterior and interior 
of the homes must be designed as ‘visitable’, the lots for the homes also must be designed / graded in a way to permit 
a one-level, no step entrance and the potential feature of a walk-out basement. 

Policies to encourage visitable homes (and the development of visitable lots) can be included in ASPs and Outline 
Plans, however, more specific lot design detail must be addressed during project design / construction phases, and the 
interior details of the homes should be guided by a supplementary Architectural Guidelines document. 

There are a number of types of visitable homes, some of these include: 

• A walkout design, which permits entering / exiting through the basement into the backyard, along with the 
front door access of the home. 

• A lookout design, which incorporates large windows in the basement, rather than exit doors. 

Visitable lots must be pre-engineered to accommodate a no-step entrance and drain to a pathway at the rear yard. 
Contributing factors that increase the development costs of a visitable lot include the build-up of the roadway, the 
rear pathway, drainage, and deeper service lines for water and sewer. 

Manitoba Housing (see Section 4.2 for more information), had a consultant complete a cost estimate for the creation 
of a visitable lot in the Bridgwater neighbourhoods in Winnipeg, and concluded that the additional cost was 
approximately $2,700.00 per lot (please note that this estimate is approximately 10 years old, and was completed for 
conditions in southwest Winnipeg). 

 

 
 
1 CMHC. Visitable Homes. Canadian Mortgage Housing Corporation, 2016, https://assets.cmhc-

schl.gc.ca/sf/project/cmhc/pubsandreports/pdf/68677.pdf?rev=bd8af369-6014-499f-aedf-bf77fbe7009a. Accessed July 16, 2020. 
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4.2 BRIDGWATER NEIGHBOURHOODS – WINNIPEG, MB 
The Bridgewater Neighbourhoods in Winnipeg are four neighbourhoods, located in the city’s southwest, that were 
developed in partnership with Manitoba Housing. These were the first new neighbourhoods in Winnipeg that 
emphasized the planning and development of visitable homes. 

The Bridgwater neighbourhoods are part of the City of Winnipeg’s Waverley West Area Structure Plan (2006) (which 
includes seven neighbourhoods in total) – see Figure 8. The four Bridgwater neighbourhoods include (see Figure 9): 

• Bridgewater Forest (2006) - Neighbourhood Plan Area A (as per Figure 8) - Waverley West NE Area 
Structure Plan – 340 acres / 138 ha; 

• Bridgwater Town Centre (2010) - Town Centre Plan Area (as per Figure 8) – Waverley West Town Centre 
Area Structure Plan – 170 acres / 69 ha; 

• Bridgewater Lakes (2010) - Neighbourhood Plan Area F (as per Figure 8)  – Waverley West NW Area 
Structure Plan – 325 acres / 132 ha; and 

• Bridgewater Trails (2012) - Neighbourhood Plan Area E (as per Figure 8)  – Waverley West West 
Neighbourhood Area Structure Plan – 340 acres / 138 ha. 

Following the adoption of the Waverley West Area Structure Plan, and the Neighbourhood Plan Area A (for 
Bridgwater Forest) in 2006, but prior to construction of this neighbourhood, Manitoba Housing determined that over 
1,000 visitable homes and hundreds of multi-family units with visitable features should be included in the Bridgwater 
neighbourhoods. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 - Waverley West Area Structure Plan Area 

As a result, Manitoba Housing completed an in-depth due diligence process to ensure the development of visitable 
homes within the Bridgwater neighbourhoods was realistic, cost effective, and suitable for the existing and future 
market conditions in southwest Winnipeg. 
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Manitoba Housing completed extensive consultations with building and development professionals, hired a consultant 
to research the costs of visitable housing, conducted focus groups to examine consumer responses to visitable 
housing, and developed an extensive marketing campaign to inform the public about visitable housing and its benefits. 
The results of this due diligence process were positive, and Manitoba Housing released an RFP for a ‘Visitable Design 
Show’ for the Bridgwater Forest neighbourhood in 2008 (the first of the four neighbourhoods to be developed). 

By 2010, three builders constructed visitable show homes in Bridgwater Forest; fourteen (14) lots in the 
neighbourhood were dedicated for visitable housing in order to test and monitor the building and marketing of these 
types of homes. The homes we accepted positively by the public and seemed to fill a market demand, thus, later in 
2010, it was decided that the Area Structure Plans for Bridgwater Lakes and Bridgwater Trails (see Figure 9), would 
include a target to encourage that 50% of all lots in these neighbourhoods would be developed as visitable. 

 

Figure 9 - Bridgewater Forest Neighbourhoods 

The Area Structure Plans (which function similarly to an Outline Plan) for Bridgwater Lakes and Bridggwater Trails 
include the mention of visitable homes is their Vision sections and land drainage policy sections.  

 

 

 

Part of the Vision for the Bridgwater Lakes neighbourhood is as follows: 

“….to develop a community will be highly visitable, with a minimum of 50% visitable housing. Visitability 
refers to housing that is designed in such a way that everyone, regardless of mobility, will be able to at least 
visit someone’s house, use a washroom and exit the home. A house that is visitable includes a zerostep 
entrance and doors with 32 inches of clear passage space on the main floor. The goal is to develop the 
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majority of the neighbourhood using the visitable model, subject to addressing the engineering considerations 
related to drainage. 

Adoption of these guidelines at the construction phase of a home suggests better integration of design 
elements, reduction in costs as fewer renovation would be required, fewer stair induced injuries and more 
access to the built environment for all. 

• Visitability increases opportunities for social interaction and inclusive, liveable 
communities. 

• Visitability response to the increasing seniors population and the desire to age in place. 
• Visitability promotes sustainable design in regards to housing needs over ones lifetime 

(lifecycle costs) and reduced in environmental and monetary costs due to home 
renovations when mobility changes. 

• Vistiability reduced stair related injuries and can reduce length of hospital visits as 
patients can go home because of accessibility features. 

• Visitability allows more flexibility in moving furniture, carrying groceries into the home, 
transporting a stroller or wagon among other items. 

• Visitability provides value added and can be incorporated with other building innovation 
such as affordable design, energy efficient housing, and green design.” 

The land drainage policy to encourage the development of visitable lots is as follows: 

• Rear-yard walkway areas may be incorporated into the stormwater management facilities associated with visitable 
lots. 

In summary, Table 2 provides a snapshot of the number of visitable lots and homes projected to be included in  four 
Bridgwater neighbourhoods during their planning stages: 

Table 2 - Vistable Home / Lot Summary for Bridgwater Neighbourhoods 

Neighbourhood Visitable Lots Visitable Homes Total Number of All Single-
Family Lots 

Ratio 

Bridgwater Forest  - 35 single family 
visitable lots  
- 300 multi-family 
visitable units 

- Close to 40 single 
fam visitable homes 
- Over 200 units of 
multi family visitable 
units 
 

1,100 single family lots / homes  4% 

Bridgwater Centre 
(Town Centre) 

 - 650 multi-family 
visitable units        
- Residential land 
uses within the Town 
Centre will be 
developed to 
incorporate visitable 
housing standards, 

- No single family lots in this 
neighbourhood 
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there is a strong 
desire to develop the 
area as fully 
accessible 

Bridgwater Lakes  - 630 single family 
visitable lots 

- Approximately 595 
visitable lots 

- 1,190 single family lots / 
homes 

50% 

Bridgwater Trail  - 400 single fam 
visitable lots  
 

- Approximately 580 
- 260 multi fam 
visitable units 

- 1,160 50% 

By 2013, 300 visitable single-family homes had already been built and occupied in the Bridgwater Lakes and 
Bridgwater Forest neighbourhoods. 
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LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of the City of Lethbridge and their agents. Tetra Tech EBA Inc. (Tetra 

Tech EBA) does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations contained 

or referenced in the report when the report is used or relied upon by any Party other than the City of Lethbridge, or for any 

Project other than the proposed development at the subject site. Any such unauthorized use of this report is at the sole risk of 

the user. Use of this report is subject to the terms and conditions stated in the Subconsultant Agreement. Tetra Tech EBA’s 

General Conditions are provided in Appendix A of this report. 
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1.0 INTRODUCTION 

This report presents the results of a geotechnical evaluation conducted by Tetra Tech EBA Inc. (Tetra Tech EBA) 

for the parcel of land for the proposed Waterbridge Residential Subdivision (Waterbridge) development located in 

west Lethbridge, Alberta. 

The scope of work for this evaluation was outlined in a proposal issued to Mr. Don Bartel, of the City of Lethbridge 

(City), on December 18, 2014.  The objective of this work was to determine the general subsurface conditions in 

the area of the proposed development and to develop recommendations for the geotechnical aspects of design and 

construction for the project. 

Prior to conducting this evaluation, Tetra Tech EBA completed a geotechnical desktop study of the proposed site 

for the Area Structure Plan stage of the project (File Reference No. L12102064).  This evaluation was conducted 

as part of the Outline Plan/Preliminary Design stage for the proposed land parcel. 

Tetra Tech EBA has also conducted a preliminary biophysical impact assessment (BIA) and a Phase I 

environmental site assessment (ESA) for the subdivision development.  It is understood that Tetra Tech EBA will 

conduct a final BIA and Phase I ESA, based on final design considerations and the project configuration, which will 

be submitted under separate cover.  Environmental issues are beyond the scope of this report and are not discussed 

herein. 

Authorization to proceed with the work was provided by Mr. Michael Kelly, of the City, in a Subconsultant Agreement 

(COL-15-045) dated March 3, 2015. 

2.0 PROJECT DETAILS AND SCOPE OF WORK 

Based on the information provided by the City, the proposed parcel encompasses 126 hectares (ha.) in  

SW ¼ 23-08-22 W4M and NW ¼ 14-08-22 W4M in west Lethbridge.  It is understood that the development will 

include residential lots, an educational facility (school) and commercial lots, utility and street infrastructures with 

parking areas, as well as stormwater management facilities.  The foundation system for the residential lot structures 

will likely be shallow spread footings with a grade-supported lower level floor slab, typical of other residential 

developments in the area.  Shallow foundation system recommendations, as well as deep foundation alternatives 

for larger commercial building developments are provided in this report. 

It is understood that the proposed street developments will be designed and constructed to City of Lethbridge 

Standards.  The majority of the roadways may consist of designated ‘local’ pavement structures, with some arterial 

or collector pavement structures, as required. 

The scope of work for this evaluation comprised the installation of 25 boreholes, a laboratory program to assist in 

classification of the subsurface soils, and a report providing the following foundation design and construction 

recommendations: 

 Recommendations for shallow foundation systems and below-grade structures. 

 Recommendations for deep foundation systems. 

 Recommendations for the design and installation of slabs-on-grade. 

 Recommendations for design and construction of stormwater facilities. 

 Recommendations for site grading. 

 1 
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 Recommendations for special considerations for deep fill. 

 Recommendations for trench excavation and backfill. 

 Recommendations for volumetric changes of soil due to changes in moisture content and/or frost. 

 Recommendations for mitigation for high water table, if encountered. 

 Recommendations for construction of subgrades, backfill materials, and compaction. 

 Recommendations for pavement structures. 

 Recommendations for concrete type for structured elements in contact with soil. 

 Classification of site for seismic design purposes to Table 4.1.8.4A of the Alberta Building Code 2006. 

3.0 GEOTECHNICAL FIELD AND LABORATORY WORK 

The fieldwork for this evaluation was carried out on March 31, 2015, using a truck-mounted drill rig, contracted from 

Chilako Drilling Services Ltd. of Coaldale, Alberta.  The rig was equipped with 150 mm diameter solid stem 

continuous flight augers.  Tetra Tech EBA’s field representative was Mr. Stuart Smith. 

Twenty-five boreholes (referenced as 15BH001 through 15BH025) were installed across the site to depths ranging 

between 6.6 m and 9.6 m below existing ground surface.  The approximate borehole locations are shown on 

Figure 1. 

From the boreholes, disturbed grab samples were obtained at approximate 600 mm intervals.  In addition, Standard 

Penetration Tests (SPTs) were generally performed at depth intervals of 1.5 m.  All soil samples were visually 

classified in the field and the individual soil strata and the interfaces between them were noted.  The borehole logs 

are presented in Appendix B.  An explanation of the terms and symbols used on the borehole logs is also included 

in Appendix B. 

Slotted 25 mm diameter PVC standpipes were installed in the boreholes to monitor groundwater levels.  Auger 

cuttings were backfilled around the standpipes and they were sealed at ground surface with sand overlain with 

bentonite chips. 

The locations of the boreholes were laid out on site by Tetra Tech EBA.  The geodetic ground elevations at the 

borehole locations were surveyed by Associated Engineering Alberta Ltd. and are shown on the borehole logs. 

Classification tests, including natural moisture content determination, grain size analysis, soluble sulphate content, 

and Atterberg Limits, were performed in a laboratory on samples collected from the boreholes to aid in the 

determination of engineering properties.  The results of the laboratory tests are presented on the borehole logs. 
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4.0 SITE AND SOIL CONDITIONS 

4.1 Site Condition 

The proposed site configuration is triangular in shape and bounded between the existing Mountain Heights 

Subdivision to the east and 25 Street West to the west.  The majority of the property was noted to be undeveloped 

cropland at the time of field drilling.  During the fieldwork it was noted that a power substation exists in the 

northwestern area of the property. 

The ground cover of the property, at the time of fieldwork, consisted generally of stubble crop.  The ground surface 

topography was noted to be undulating.  Site drainage generally appeared to be towards low-lying areas, with 

marginal off-site drainage noted, resulting in seasonal surface water ponding in some areas. 

4.2 Historical Aerial Photographic Review 

Based on Tetra Tech EBA’s knowledge of this property’s history taken from an aerial photograph review from the 

1950s to the present day, the property appears to have been used primarily for agricultural purposes.  Within the 

property, historical aerial photographs indicate a number of low-lying areas, in some cases, containing ponded 

surface water.  These areas were evident as depressions in older aerial photographs, and were still visible during 

the recent fieldwork conducted by Tetra Tech EBA. 

4.3 Mining Activity 

Research was conducted to review the possible existence of mine workings within the boundary of the proposed 

development area, using a publication by the Energy Resource Conservation Board (Coal Mine Atlas, 1988) and 

other literature in Tetra Tech EBA’s library.  The review indicated that no mine workings exist within the development 

limits. 

4.4 Soil Stratigraphy 

The general subsurface stratigraphy for the property comprised a surficial topsoil layer, underlain by clay fill, in turn, 

underlain by native clay and clay till deposits.  The following subsections provide a summary of the stratigraphic 

units encountered at the project site at the specific borehole locations.  A more detailed description is provided on 

the borehole logs provided in Appendix B. 

4.4.1 Topsoil 

A surficial layer of topsoil was encountered with thicknesses generally ranging between 200 mm and 500 mm.  Due 

to previous grading activities of the site (agricultural practices) and depositional processes (i.e., wind), the topsoil 

layer is expected to vary in thickness.  This fact and the method of stripping should therefore be taken into account 

when determining stripping volumes. 

4.4.2 Clay Fill 

Clay fill was encountered at most borehole locations, extending to depths ranging between 0.4 m and 3.5 m below 

ground surface.  The clay fill was generally described as silty, some sand, trace to no gravel, moist to wet, soft to 

stiff, medium plastic, and brown or dark brown with oxide specks and organics.  Moisture contents taken from clay 

fill samples ranged between 16% and 39%.  Atterberg Limits testing conducted on a clay fill sample indicated a 

Plastic Limit of 16% and a Liquid Limit of 31%, indicative of medium plasticity. 
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In 15BH002, a layer of sand and gravel fill was encountered below the clay fill extending to 4.6 m below ground 

level.  The origin of the sand and gravel layer or pocket is unknown but may have been placed during grading or 

for some other reason during historical operation of the farm.  The sand and gravel was generally described as silty 

with trace clay, well graded, sizes up to 25 mm, wet, compact, and brown 

4.4.3 Clay 

Native clay was encountered at some borehole locations (nine boreholes in total) underlying the topsoil or clay fill 

layers, extending to depths ranging between 1.4 m and 3.8 m below ground surface.  The clay was generally 

described as silty, trace to some sand, moist to very moist, firm to stiff, low to high plastic, and light brown or brown 

to brownish grey.  Moisture contents taken from clay samples ranged between 16% and 35%.  Atterberg Limits 

testing conducted on clay samples (two samples) indicated Plastic Limits of 14% and 20%; and Liquid Limits of 

29% and 57%; indicative of low to medium plasticity.  One hydrometer test result indicated grain-size fractions by 

weight with 29% clay, 56% silt, and 15% sand particles. 

4.4.4 Clay Till 

Underlying the clay fill and/or native clay layers, clay till was encountered at the borehole locations, extending to 

the maximum borehole termination depths.  The clay till was generally described as silty, trace sand to some sand 

(occasional sandy), trace gravel, moist to very moist, stiff to hard, medium to high plastic (occasional low plastic), 

and brown to brownish grey with coal and oxide specks.  Sand pockets, silt lenses, and high plastic clay inclusions 

were also noted within the clay till.  Moisture contents taken from clay till samples ranged between 14% and 31%.  

Atterberg Limits testing conducted on clay samples (three samples) indicated Plastic Limits of 11%, 13%, and 18%; 

and Liquid Limits of 27%, 32%, and 60%; indicative of low to high plasticity.  One hydrometer test result indicated 

grain-size fractions by weight with 35% clay, 35% silt, and 30% sand particles. 

4.5 Groundwater Conditions 

At the time of drilling, seepage and sloughing was encountered at some borehole locations (refer to the individual 

borehole logs).  The groundwater level at the borehole locations was measured on April 6, 2015.  Table A 

summarizes the groundwater monitoring data collected to date. 

Table A:  Groundwater Monitoring Data 

Borehole 

Number 

Depth of Standpipe 

(m) 

Geodetic Borehole 

Elevation at 

Ground Surface 

(m) 

Groundwater Monitoring Data 

April 6, 2015 

Depth to 

Groundwater 

(m) 

Elevation of Groundwater 

(m) 

15BH001 9.6 929.78 2.48 927.30 

15BH002 6.1 929.28 1.62 927.66 

15BH003 8.8 930.00 1.25 928.75 

15BH004 6.1 932.44 1.08 931.36 

15BH005 9.6 930.44 2.29 928.15 

15BH006 6.6 929.75 1.11 928.64 

15BH007 9.6 931.33 6.31 925.02 

15BH008 6.6 932.84 Dry - 

15BH009 6.6 934.62 Dry - 

15BH010 9.6 935.47 Dry - 
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Table A:  Groundwater Monitoring Data 

Borehole 

Number 

Depth of Standpipe 

(m) 

Geodetic Borehole 

Elevation at 

Ground Surface 

(m) 

Groundwater Monitoring Data 

April 6, 2015 

Depth to 

Groundwater 

(m) 

Elevation of Groundwater 

(m) 

15BH011 9.6 933.52 8.46 925.06 

15BH012 6.6 933.43 3.10 930.33 

15BH013 6.6 934.66 Dry - 

15BH014 9.6 934.59 1.28 933.31 

15BH015 9.6 934.53 2.92 931.61 

15BH016 6.6 938.30 Dry - 

15BH017 9.6 936.69 6.46 930.23 

15BH018 6.1 935.52 0.75 934.77 

15BH019 9.6 940.31 9.02 931.29 

15BH020 6.6 933.86 1.00 932.86 

15BH021 9.6 934.58 Dry - 

15BH022 9.6 936.59 Dry - 

15BH023 6.6 933.49 1.85 931.64 

15BH024 9.6 933.39 8.10 925.29 

15BH025 6.6 935.41 Dry - 

 

The groundwater is considered to be perched water within the silt and sand layers within the clay soils, and may 

fluctuate seasonally and in response to climatic conditions.  Further comments regarding groundwater issues are 

provided in the subsequent sections. 

5.0 GEOTECHNICAL RECOMMENDATIONS 

The recommendations that follow offer varying options intended to aid in the development of project concepts and 

specifications.  The recommendations are provided on the understanding and condition that Tetra Tech EBA will 

be retained to review the relevant aspects of the final design (drawings and specifications) and to conduct such 

field reviews as are necessary to ensure compliance with City of Lethbridge Standards (2014), this report, and the 

final plans and specifications.  Tetra Tech EBA accepts no liability for any use of this report in the event that Tetra 

Tech EBA is not retained to provide these review services. 

Specific recommendations that apply to this project are provided for site development, foundation alternatives and 

floor slab systems for residence and/or facility structures, pavement structures, and stormwater management 

facilities. 
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5.1 Site Development 

5.1.1 Topsoil Depth 

The initial topsoil stripping depth should be considered as being of particular importance with regard to site subgrade 

grading design elevations.  Based on the findings of the field drilling program, the surficial topsoil (A Horizon) layer 

thickness is varied between 200 mm and 500 mm and maybe somewhat variable in thickness due to historical 

cultivation of the land surface and/or depositional processes (i.e., wind).  Consideration can be given however, to 

incorporating the underlying B Horizon layer (organic content <5%) into the fill mass during general site grading.  

Full-time monitoring by experienced personnel is recommended in order to avoid over-stripping and to ensure 

appropriate material mixing and placement.  To accurately estimate the topsoil stripping volume (if required), it is 

recommended that a site-specific field drilling program be conducted. 

5.1.2 Lot Grading 

The lot grading requirements for the various development aspects of the subdivision should be generally designed 

and carried out to the current City of Lethbridge Standards. 

All lots should be graded for drainage at a minimum gradient of 2.0%.  Deleterious materials encountered should 

be removed from the site.  These materials are not suitable for use as general engineered fill for this development.  

Any organics, soft, and wet soils, where encountered, must be removed to expose the underlying competent clay 

soil.  The excavated areas must be backfilled with general engineered fill as defined in Appendix C. 

5.1.3 Subgrade Preparation 

Subgrade preparation, to City of Lethbridge Standards, is required in all subdivision development areas, including 

lot grading, as well as all paved areas.  Vegetation, topsoil, organic silt/clay, and other identified deleterious or 

unsuitable materials shall be excavated from under proposed fill areas during grading operations.  Any existing fill 

not meeting the compaction standards or containing organics shall also be removed. 

The native clay and clay till soils should be acceptable for site grading purposes in all areas.  The near surface clay 

soil appears to be variable across the site and moisture conditioning will be required to reduce the swelling potential 

of this soil and to achieve the compaction standards recommended.  Proof-rolling within roadways to detect soft 

areas is also recommended.  Specific subgrade preparation recommendations for slabs-on-grade and paved areas 

are discussed in subsequent sections of this report. 

5.1.4 Deep Fill 

5.1.4.1 Fill Depths 

Based on the site grading plan provided by Associated Engineering Alberta Ltd., it is understood that engineered 

fill, required to meet design grades, will be placed on the existing ground surface following stripping and subgrade 

preparation to a maximum thickness of approximately 4.0 m.  The maximum design subcut for the development site 

is understood to be approximately 9.0 m from the existing ground surface. 

5.1.4.2 Fill Placement 

Following subgrade preparation to the requirements of the City of Lethbridge Standards, and prior to placement of 

deep fills, all existing natural and cutslopes shall be graded to a minimum of five horizontal to one vertical (5H:1V).  

If natural and cutslopes steeper than 5H:1V are to remain, it is recommended that benching of sideslopes of the 

native soils be performed prior to fill placement.  The notching will greatly improve bonding between the deep fill 
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and the native soil, reducing the risk of slope failure at the underlying slope interface and differential settlement over 

the length of the fill zone.  Benching should consist of a series of maximum 1.5 m vertical cuts into slopes exceeding 

15%.  All fill should be placed to meet the specification of general engineered fill. 

5.1.4.3 Minimum Time Lag for Development 

If the recommendations presented in this report are followed, it is estimated that approximately one-third of the  

fill-induced consolidation settlement should occur during and shortly after the fill placement.  The estimated 

remaining consolidation settlement may be too great for typical residential development if constructed too soon after 

the grading work is completed.  Tetra Tech EBA recommends that a minimum three month time lag prior to 

construction of residential structures in areas with a fill thickness less than 4.0 m.  Longer time lag may be needed 

where fill is to be placed more than 4.0 m in thickness. 

5.1.5 Backfill Materials 

The native low to high plastic clay soils including clay fill, native clay, and clay till soils are considered acceptable 

for site grading purposes in all areas.  The near surface clay soil appears to be variable in moisture content across 

the site and therefore, moisture conditioning will be required for proper backfill placement.  The earthwork contractor 

should make his/her own estimate of the requirements for moisture conditioning to the recommended standards, 

and should consider such factors as weather and construction procedures. 

Further recommendations regarding backfill materials and compaction are contained in Appendix C 

5.1.6 Groundwater Issues 

In accordance with the groundwater monitoring conducted to date (one occasion), the groundwater levels in this 

area vary between approximately 1.1 m to 9.1 m below ground surface.  The above-noted groundwater levels are 

considered to be localized perched or trapped groundwater within zones of sandier material within the clay or clay 

till deposits.  Based on Tetra Tech EBA’s local experience and groundwater monitoring results, significant 

groundwater problems are not expected for the majority of excavations expected for this development and relatively 

minimal dewatering may be necessary in isolated areas. 

5.1.7 Construction Excavations 

The construction methodology for installation of the utility services is anticipated to be an open trench excavation.  

As excavation proceeds, following stripping, the excavated soil will generally be comprised of a mixture of clay fill, 

native clay, and clay till soils.  Generally, variable soil moisture conditions should be expected in all areas. 

Excavations should be carried out in accordance with the Alberta Occupational Health and Safety Regulations.  For 

this project, the depth for the trench excavations could possibly vary between 2 m and 9 m below existing ground 

surface.  The following recommendations notwithstanding, the responsibility of trench and all excavation cutslopes 

resides with the Contractor who should take into consideration site-specific conditions concerning soil stratigraphy 

and groundwater.  All excavations should be reviewed by a geotechnical engineer prior to personnel working within 

the base of the excavation. 

A sloped excavation may be considered in areas where the maximum excavation depths are less than 6.0 m and 

room is available for a sloped excavation.  For depths greater than 6.0 m, temporary shoring may be considered 

more suitable for this development. 

 

 7 

 
 

 
Report - 704-ENVIND03703-01-Waterbridge Outline Plan - Geotechnical Evaluation.docx 



      

FILE: ENVIND03703-01.007 | APRIL 2015 | ISSUED FOR REVIEW 

 

Excavation within very stiff clay soils should be cut back no steeper than 0.75H:1.0V; excavation within stiff clay 

soils should be cut back no steeper than 1.0H:1.0V; excavation within soft to firm clay soils should be cut back no 

steeper than 1.5H:1.0V.  Excavations to be open for more than one month should be cut back flatter than the 

sideslopes recommended above, as deemed necessary on site, based on local conditions. 

Flatter sideslopes may be required in areas where groundwater is encountered, which may cause local sloughing 

and instability of the excavation sidewalls.  As required in these instances, it is recommended that the excavation 

configuration design be reviewed by experienced personnel, prior to allowing personnel to enter the base of the 

excavation. 

Any encountered groundwater seepage should be directed towards sumps for removal from the excavation.  

Conventional construction sump pumps should be capable of providing groundwater control. 

Based on the composition and consistencies of the soils encountered across the site, conventional hydraulic 

excavators should be able to remove these materials.  It should be noted that there is a risk of encountering cobbles 

and boulders within the clay till deposit. 

Consideration should be given to separation of the varying soil materials encountered during excavations as far as 

practical and where economically viable.  For example, clay soils approaching the optimum moisture content (OMC) 

for the materials should be stockpiled separately from clay soils in wet condition, which will require moisture 

conditioning or removal. 

Spill piles or temporary surcharge loads should not be allowed within a distance equal to the depth of the excavation 

from an unsupported excavation face while mobile equipment should be kept back at least 3.0 m.  All excavations 

should be checked regularly for signs of sloughing, especially after rainfall periods.  Small earth falls from the 

sideslopes are a potential danger to workers and must be guarded against. 

5.1.8 Trench Backfill and Compaction 

The existing site soils comprising clay fill (not including deleterious materials), clay, and clay till, are considered 

adequate for use as ‘general engineered fill’ within the trenches above the bedding zone.  Requirements for ‘general 

engineered fill’ are defined in Appendix C. 

The moisture content of the existing clay soils are estimated to be variable with respect to their OMC.  As such, 

moisture conditioning should be anticipated for this project.  The earthwork contractor should; however, make his 

own estimate of the requirements and should consider such factors as weather and construction procedures. 

The level of compaction of the backfill must be suitable to limit post-construction trench settlement both for the road 

embankment as well as to maintain the design surface drainage (stormwater control) profile of the rights-of-way.  

A minimum compaction level of 95% of Standard Proctor Density (SPD) is recommended for backfill within the pipe 

zone of the trench (to 300 mm above the top of pipe).  For the remainder of the trench backfill, a minimum 

compaction standard of 98% of SPD should be utilized in all areas.  The compacted thickness of each lift of backfill 

shall not exceed 250 mm.  Moisture conditioning to minus 1% of optimum and 2% over OMC of the soils should be 

specified for general trench backfill.  During placement of the backfill materials it is recommended that ‘notching’ of 

the excavation sidewalls (1.0H:1.0V) every 1 m height occur to develop a bond between the native soils and backfill 

materials, resulting in less potential for long-term settlement or consolidation. 

Localized sand and/or silt pockets or gravels which may be encountered within the clay till should be ‘wasted’ or 

incorporated into the approved backfill materials, as specified by qualified personnel, ensuring the design intent of 

the backfill work is maintained. 
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It should be noted that the ultimate performance of the trench backfill is directly related to the uniformity of the 

backfill compaction.  In order to achieve the uniformity, the lift thickness and compaction criteria should be strictly 

enforced.  General recommendations regarding backfill materials and compaction are contained in Appendix C. 

For frost protection, pipes buried with less than 2.0 m of soil cover (above top of pipe) should be protected with 

insulation to avoid frost damage or breakage of the pipes.  Rigid insulation placed under areas subject to vehicular 

wheel loadings should be provided with a minimum thickness of 600 mm of compacted granular base. 

General recommendations regarding construction excavation and backfill materials and compaction are contained 

in Appendix C. 

5.2 Foundations 

5.2.1 General 

All foundation design recommendations presented in this report are based on the assumption that an adequate 

level of monitoring by Tetra Tech EBA will be provided during construction and that all construction will be carried 

out by suitably qualified contractors, experienced in foundation and earthworks construction.  An adequate level of 

monitoring is considered to be: 

 For shallow foundations, inspection of bearing surfaces prior to placement of concrete or mudslab, and design 

review during construction. 

 For deep foundations; full-time monitoring and design review during construction. 

 For earthworks; full-time monitoring and compaction testing. 

Suitably qualified persons, independent of the contractor, should carry out all such monitoring.  One of the purposes 

of providing an adequate level of monitoring is to check that recommendations, based on data obtained at discrete 

borehole locations, are relevant to other areas of the site. 

5.2.2 Limit States Design [LSD] 

The design parameters provided in the following sections may be used to calculate the ultimate foundation capacity 

in each case.  For the Limit States Design (LSD) methodology, in order to calculate the factored load capacity, the 

appropriate Soil Resistance Factors must be applied to each loading condition as follows: 

Factored Capacity = Ultimate Capacity x Soil Resistance Factors 

In general, the following soil resistance factors must be incorporated into the foundation design.  These factors are 

considered to be in accordance with the Canadian Foundation Engineering Manual (CFEM) (2006) as well as the 

National Building Code (2010). 
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Table B:  Soil Resistance Factors 

Item Soil Resistance Factor 

Shallow Foundations 

Bearing Resistance 0.5 

Deep Foundations - Piles 

Static Axial Compressive Pile Capacity 0.4 

Static Axial Uplift Pile Capacity 0.3 

Lateral Pile Capacity 0.5 

 

Under LSD methodology, foundations should be designed on the basis of factored Ultimate Limit State (ULS) 

parameters.  In order to determine the applicable working capacity, Serviceability Limit States (SLS) must also be 

considered.  Further comments are provided in the following sections. 

5.2.3 Shallow Foundations 

Shallow foundations, which are generally considered feasible for residential and other relatively light loaded 

structures, should be constructed approximately 1.4 m below the final design exterior ground surface 

(frost protection requirement for heated structures).  All footings should be founded on native stiff to very stiff 

cohesive soils only.  All fill (except for the general engineered fill) and deleterious materials must be removed from 

the building footprint areas to expose native subgrade soils. 

It is understood that future site grading designs may require footings to be placed within areas of general engineered 

fill.  To be competent as footing base soils, the engineered fill requires full-time quality assurance monitoring by 

geotechnical personnel during fill placement and needs a period of at least three months for self-weight settlement 

prior to placement of footings.  It is noted that placement of foundations on engineered cohesive fill thicknesses 

greater than 1.5 m require special consideration regarding long-term consolidation of the fill and subsequent 

performance issues with the foundations/floor slabs-on-grade. 

The ultimate static bearing pressure for the design of strip and spread footings for residential construction may be 

taken as 250 kPa on native stiff clay soils or approved general engineered fill, and should be confirmed through 

filed bearing inspection.  If weak soils including soft or firm clay with relatively high moisture contents are 

encountered during specific site excavations, the ultimate bearing capacity should be reduced and determined by 

qualified geotechnical engineers.  Footing dimensions should be in accordance with the minimum requirements of 

the Alberta Building Code 2006 (Section 9.15.3 Footings).  Bearing certification is recommended to ensure that the 

footings are placed on competent native clay soils. 

It is recommended to use a smooth edge-trimming bucket or Grade-All for final excavation to the foundation 

subgrade elevation to minimize disturbance of the founding soils.  The foundation concrete should be placed 

immediately following excavation to ensure the bearing clay soil does not dry out to below the plastic limit. 

Settlement of footings designed and constructed in accordance with the above recommendations should be well 

within the normally tolerated values of 25 mm total and 20 mm differential. 

Recommendations for minimum depth of cover for footings are presented under the heading ‘Frost Protection’ 

below.  Further recommendations regarding shallow foundations are given in Appendix C. 
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5.2.4 Deep Foundation Systems 

Deep foundation systems, including bored cast-in-place (CIP) concrete piles and dynamic CIP piles (compacto) 

may be considered for structures with relatively high structural loads and restricted settlement for which shallow 

foundations may not be suitable.  Helical piles may also be considered for the project but should be limited to use 

for lightly loaded structures only. 

All piles should be founded in native competent clay till soils and may be designed to resist axial compressive loads 

on the basis of the ultimate skin friction and end-bearing parameters.  Preliminary soil resistance parameters are 

provided in Table C.  However, it should be noted that geological conditions are innately variable with glacial 

deposits.  Glacial deposits, generally encountered in the Lethbridge area, are seldom spatially uniform.  It is 

recommended that a detailed geotechnical evaluation be conducted for each development if deep foundations are 

under consideration, to determine suitable pile types, accurate design parameters, and predict constructability of 

piling and/or belling. 

Table C:  Bored Cast-in-Place Concrete Pile Design Parameters 

Depth Below Ground Surface 

(m) 

Ultimate Shaft Resistance 

(kPa) 

Ultimate Base Resistance 

(kPa) 

0.0 to 2.0  0 N/A 

2.0 to 6.0 (Clay or Clay Till)* 35 N/A 

Below 6.0 (Bedrock) 45 600 

*No positive shaft resistance should be considered for any fill if encountered below 2.0 m. 

 

5.2.5 Foundation Perimeter Drainage Requirements 

It is recommended that a weeping tile and sump system be constructed around the outside perimeter of the buildings 

(at the base of the footings, if selected) to maintain a relatively consistent moisture profile of the subgrade soils.  

The weeping tile system should comprise a perforated weeping tile, in turn surrounded with a minimum of 150 mm 

thick blanket of washed rock (maximum size 20 mm) with the granular layer wrapped in non-woven geotextile.  The 

weeping tile should have a minimum 0.5% slope leading to a sump. 

5.2.6 Floor Slab System 

5.2.6.1 Floor Slabs-on-Grade 

Construction of slabs-on-grade (outside of basements) must consider the following precautions and construction 

recommendations. 

In native soil areas, following removal of topsoil, the subgrade should be scarified to a minimum depth of 300 mm, 

and moisture conditioned to a range of optimum to 2% over OMC.  Within areas of clay fill, the exposed subgrade 

should be scarified to a minimum depth of 600 mm, considering the clay fill soils (not containing deleterious 

materials) and moisture conditioned as noted above.  The minimum compaction in each case should be 98% of 

SPD.  The prepared subgrade should be proof-rolled and any soft or loose pockets detected should be 

reconditioned as recommended above or over-excavated and replaced with general engineered fill. 

A levelling course of clean well-graded crushed gravel, at least 150 mm in compacted thickness, is recommended 

directly beneath the slabs-on-grade, unless a thicker course is required for structural purposes.  The subgrade 

beneath slabs-on-grade should be protected at all times from moisture or exposure which may cause softening or 
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disturbance of the subgrade soils.  This applies during and after the construction period (and before and after 

replacement of the required general engineered fill).  Should the exposed surface become saturated or disturbed, 

it should be reworked to achieve the above standards. 

If the subgrade is properly prepared as noted above, floor slab movements should be limited to less than 

approximately 25 mm.  Slabs-on-grade should be separated from bearing members to allow some differential 

movement.  If this range of differential movement is unacceptable, the owner should consider a structurally 

supported floor. 

Recommended procedures for proof-rolling, backfill materials, and further recommendations for slabs-on-grade 

construction are included in Appendix C. 

5.2.6.2 Structural Slabs 

A structurally supported floor slab, with a crawlspace beneath, may be used if differential movements from a  

slabs-on-grade system are not tolerable.  The crawlspace floor should be graded toward a sump to collect water 

that may enter.  The crawlspace floor should also be covered with a vapour barrier and concrete.  If a concrete floor 

is selected for the crawlspace, bond breaks should be provided at the foundation walls and columns to allow it to 

move independently of the structure. 

It is important that the crawlspace be properly insulated and vented according to applicable building codes, as it 

has been Tetra Tech EBA’s experience that in some cases, crawlspaces may develop a moisture/humidity problem.  

The use of a crawlspace with any other floor covering is not recommended for this development. 

Alternatively, the slab may be totally structurally supported with no crawlspace.  However, with this type of 

structurally supported floor slab system, there is a risk of ground movement relative to the slab.  This relative 

movement can lead to problems if piping and other utilities that are connected to the slab are embedded within the 

ground beneath the slab.  Utilities beneath the structurally supported floor slabs should be protected from differential 

movement by placing utilities within boxes suspended from the structural slab.  In addition, a void form is 

recommended below the floor slab in order to prevent transfer of uplift pressures due to swelling clay soil. 

5.2.6.3 Basement Floor Slabs 

Slabs-on-grade construction for basements is considered feasible providing certain precautions are undertaken.  

All excavation should be carried out remotely using a smooth-mouth bucket or Grade-All at final grade in order to 

minimize disturbance of the base.  Basement floor slabs should be supported by a minimum of 150 mm compacted, 

clean, free-draining granular material. 

In areas where floor slabs bear on a clay subgrade, the clay at this site may swell following completion of the floor 

slabs.  Therefore, some movement should be anticipated.  Any light columns in the basement designed to support 

the main floor should be of the adjustable "telepost" type.  If partitions are constructed in the basement, provision 

must be made so that, if the basement floor slab heaves, the partitions do not raise the main floor.  A minimum 

allowance of 25 mm should be left between the top plates of basement partitions and the floor above them to 

accommodate heaving of the floor slab.  This heaving allowance is less applicable for interior columns founded on 

spread footings. 

The slab subgrade should be sloped to provide positive drainage to the edge of the slab.  A minimum drainage 

gradient of 0.5% is recommended. 

General recommendations regarding floor slabs-on-grade construction are also presented in Appendix C. 
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5.2.7 Below-Grade Walls 

All below-grade walls including basement walls and rigid retaining walls should be designed to resist lateral earth 

pressures in an “at-rest” condition.  The coefficient Ko of lateral earth pressure “at-rest” condition is recommended 

to use 0.5 for cohesive backfill and 0.45 for sand and gravel backfill.  Bulk unit weight of backfill soil may use 

19 kN/m³ or 21 kN/m³ for cohesive or granular backfill, respectively.  In addition, hydrostatic pressures should be 

considered in the design if no drainage is provided for all below-grade walls.  Through the installation of the weeping 

tile, hydrostatic pressures will not be a factor in design. 

5.3 Pavement Structures 

5.3.1 Subgrade Preparation 

Subgrade preparation should be undertaken prior to pavement construction.  The recommended standard for 

subgrade preparation is a minimum of 98% of SPD.  Cohesive soils should be compacted at optimum to 2% over 

the OMC.  Granular soils (granular base and sub-base layers) should be compacted with moisture content ±1% of 

the OMC.  A minimum depth of subgrade preparation of 600 mm within clay fill (subject to a proof-roll) or 300 mm 

within the native clay is recommended for all paved areas. 

Caution may be required to ensure the clay fill does not contain deleterious materials.  Where soft subgrade 

conditions exist below the design subgrade elevation, these materials should be subexcavated and replaced with 

general engineered fill. 

Depending on the construction scheduling for placement of the granular sub-base and base layers, and the asphalt 

concrete pavement surface, further subgrade preparation may be required if the placed subgrade materials dry out 

or weather.  This should be determined prior to the placement of the pavement structure.  Should the subgrade 

materials be shown to deteriorate from construction completion, a minimum 300 mm of subgrade preparation is 

recommended prior to pavement structure placement. 

It is recommended to include a contingency for woven geotextile, should localized areas of subgrade instability be 

encountered.  Use of a woven geotextile should not be considered as an alternate for subgrade preparation as 

recommended, but an alternative, should subgrade instability exist after subgrade preparation.  The woven 

geotextile should have a minimum grab tensile strength of 890 N. 

The subgrade should be prepared and graded to allow drainage towards stormwater facilities.  It is imperative that 

positive surface drainage be provided to prevent ponding of water within the pavement structure and subsequent 

softening and loss of strength of the subgrade materials.  Surrounding landscaping should be such that runoff water 

is prevented from ponding beside paved areas in order to avoid softening and premature failure of the pavement 

surface. 

5.3.2 Pavement Design and Construction 

The minimum materials required for the pavement structures of roadways for this project should meet current City 

of Lethbridge Standards.  Specific roadway pavement structures should be reviewed by the Transportation Business 

Unit based on roadway use, traffic volumes, heavy vehicles, and equivalent single axle loads. 

All asphalt paving lifts should be compacted to a minimum of Marshall Design density, as per current City of 

Lethbridge Standards.  Additional recommended guidelines for design and construction of pavement structure are 

presented in Appendix C of this report. 
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The pavement design should include provisions for subsurface drainage of the pavement granular layers.  For urban 

sections it is considered appropriate to provide subsurface drainage in the form of longitudinal subdrains along the 

edge of the pavement structure.  Subdrains will provide a means of evacuating water that infiltrates the pavement 

structure, either through cracks and vertical details (i.e., face of gutter), or from peripheral surface runoff.  The 

subdrain should comprise a perforated flexible plastic drainpipe (100 mm diameter), complete with filter sock.  The 

drain should be placed along the edge of the pavement section in a recessed area of the prepared subgrade.  

Positive outfall of the drains should be provided at catchbasin locations or other stormwater outfalls. 

5.4 Concrete 

5.4.1 Concrete Type 

For this development, based on test results conducted on soil samples retrieved from the boreholes, Tetra Tech 

EBA’s local experience, and the Canadian Standards Association (CSA) A23.2-14, the recommended concrete 

exposure classification for general usage (where concrete is in contact with soil or groundwater) should be Class 

S-2 (CSA A23.1-14).  For this exposure classification, alternatives include the usage of Type HS (Sulphate 

Resistant) Portland cement, or blends of cement and supplementary cementing materials, conforming to Type MSb 

and/or Type HSb cements (CSA A3001-03). 

For all cement exposed to soil and/or groundwater (e.g., including all building foundation concrete, all below-grade 

concrete, and surface works concrete), a maximum water/cementing materials (W/CM) ratio 0.45 is recommended.  

Based on Tetra Tech EBA’s experience with Alberta aggregates, a W/CM ratio of 0.45 normally corresponds to a 

56-day compressive strength of 32 MPa. 

Air entrainment of 4% to 7% volume is recommended for all concrete exposed to freezing temperatures, native 

soils, and/or groundwater.  This should be increased to 5% to 8% for exterior flatwork. 

5.4.2 Concrete Surface Works 

With respect to surface works concrete (i.e., specifically concrete curbs and sidewalks), the recommendations 

provided in this report for subgrade preparation, including moisture conditioning and compaction, are intended to 

provide relative uniformity in the subgrade.  The intention of uniformity, with respect to material type and moisture 

content, is to reduce the risk of differential concrete movements due to soil volume changes as a result of fluctuating 

moisture content.  A gradual increase in soil moisture content over time is likely to occur (due to precipitation, 

reduced evaporation, and irrigation), and some differential movement and subsequent cracking of concrete surface 

works should be anticipated; typical for the Lethbridge area. 

With respect to providing a layer of granular material beneath surface works concrete, there are both positive and 

negative consequences.  In the positive sense, it must be assumed that the subgrade will be uniformly graded 

properly such that any moisture gaining access beneath the concrete within the granular layer would be drained 

away quickly to an area designed to accommodate excess moisture (i.e., roadway weeping tile tied into the storm 

system).  If well drained, the provision of granular material also serves to reduce some differential distortions, when 

washed materials are used, and has been documented as helping to reduce longitudinal cracking. 

On the negative side, if free drainage of the granular layer is not designed, constructed, and maintained, granular 

materials provide easy access for excess moisture to pond below the concrete, causing swelling of the medium to 

high plastic subgrade soils and/or consolidation of fill soils.  There is also a risk of softening of the adjacent roadway 

pavement edges. 

The risk of differential movement of the subgrade soils and the economic consequence for either option should be 

given due consideration by the municipal engineer 
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5.5 Frost Protection 

For protection against frost-action, perimeter footings in heated structures should be extended to such depths as to 

provide a minimum soil cover of 1.4 m.  Isolated or exterior footings in unheated structures should have a minimum 

soil cover of 2.1 m unless provided with equivalent insulation. 

For a deep foundation system, all piles in unheated areas should have full depth steel reinforcement and should be 

drilled to a minimum depth of 6.0 m.  Grade beams spanning concrete piles should have a minimum 100 mm void 

space on the underside of the grade beam and around the pile caps to reduce the risk of interaction with the 

underlying soil associated with frost heaving and/or swelling soils. 

Pipes buried with less than 2.0 m of soil cover should be protected with insulation to avoid frost effects that might 

cause damage to or breakage of the pipes.  Rigid insulation placed under areas subject to vehicular wheel loadings 

should be provided with a minimum thickness of 600 mm of compacted granular base. 

5.6 Seismic Design 

The Site Classification recommended for Seismic Site Response is Classification D, as noted in Table 4.1.8.4.a of 

National Building Code of Canada. 

5.7 Stormwater Pond Development 

5.7.1 General 

In the preparation of the recommendations provided in this report for the geotechnical aspects of design and 

construction of the stormwater management facility (facility), Tetra Tech EBA reviewed pertinent sections of the 

“Stormwater Management Guidelines for the Province of Alberta”, dated March 2013 and prepared by the Municipal 

Program Development Branch of Alberta Environmental Protection.  Detailed recommendations for the design and 

construction of this facility are provided in subsequent sections. 

Stormwater ponds, including dry ponds and wet ponds (typical stormwater management methods used in 

Lethbridge urban area), are understood for this development.  Such facilities are normally constructed as an 

excavation below ground surface to provide overland stormwater storage, in accordance with municipal regulations. 

5.7.2 Availability of Suitable Clay Liner Materials 

As discussed in the previous sections, the subsurface stratigraphy of the site generally comprises lacustrine clay 

overlying glacial clay till.  Based on Tetra Tech EBA’s experience in the Lethbridge area, medium to high plastic 

clay till expected at shallow depths in this area should be suitable as clay liner materials for pond construction.  

Based on previous permeability (K) test results, the medium to high plastic clay till is well below the minimum K 

value required by Alberta Environment and Sustainable Resource Development (ESRD).  It is recommended that 

prior to design and construction of the proposed facility, permeability testing of on-site soil samples taken from the 

proposed excavation of the facility or borrow source, should be conducted to verify the site-specific permeability 

coefficient.  The design permeability (K) should be one order of magnitude larger than the average laboratory K 

values as measured on typical samples. 

Alternate liner types, such as geosynthetics, may be used but are substantially more expensive. 
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5.7.3 Stormwater Management Facility Concept Design 

Based on Tetra Tech EBA’s understanding of a typical stormwater management facility design, a dry pond typically 

has a base elevation of approximately 2 m to 3 m below final surrounding ground surface.  A typical wet pond might 

have a base elevation ranging between 3 m and 5 m below final ground surface. 

Once the operational water level elevation of the wet pond is designed, it is recommended that the proposed interior 

sideslopes be between 5.0H:1.0V to 7.0H:1.0V for the pond in the active storage zone and 4.0H:1.0V to 5.0H:1.0V 

for above the active storage zone.  The maximum exterior sideslopes are 3.0H:1.0V. 

It is recommended that the maximum interior sideslopes for a dry pond be 4.0H:1.0V to 5.0H:1.0V, with a minimum 

slope in the bottom of the pond of 1% (2% is preferred).  The maximum exterior sideslopes should be no greater 

than 3.0H:1.0V. 

Based on the site soil conditions and Tetra Tech EBA’s experience with the potential permeability of local clay till 

soils, it is recommended that a preliminary thickness for the remoulded clay liner be 0.6 m along the base of the 

wet pond and 1.0 m along the sidewalls up to design operation water elevation (minimum recommended). 

Assuming the embankment (wet pond) between the normal water level and high water level (HWL) is constructed 

with an engineered clay liner, the potential for erosion from wave action should be considered.  Slope protection 

comprising rip-rap designed for potential wave erosion or other means should be given consideration.  The use of 

a filter fabric median between the native soils and rip-rap is also recommended.  Design recommendations for this 

type of protection are beyond the scope of this report. 

A liner thickness of 0.3 m may be given consideration for base liners in other areas of the proposed developed 

(dry pond), which will only occasionally be below water.  This thickness accounts for the potential of desiccation of 

the upper 0.2 m during the initial periods when the dry pond is empty.  It also accounts for potential disturbance 

during storm events and to facilitate access during periods of maintenance. 

Consideration should always be given to local municipal jurisdictional requirements for these types of facilities. 

6.0 DESIGN AND CONSTRUCTION GUIDELINES 

General design and construction guidelines are provided in Appendix C, under the following supplemental headings: 

 Shallow Foundations 

 Floor Slabs-on-Grade 

 Construction Excavations 

 Backfill Materials and Compaction 

 Proof-rolling 

 Pavements 

These guidelines are intended to present standards of good practice.  Although supplemental to the main text of 

this report, they should be interpreted as part of the report.  Design recommendations presented herein are based 

on the premise that these guidelines will be followed.  The design and construction guidelines are not intended to 

represent detailed specifications for the works although they may prove useful in the preparation of such 

specifications.  In the event of any discrepancy between the main text of this report and Appendix C, the main text 

should govern. 
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7.0 CLOSURE 

We trust this report meets your present requirements.  If you have any questions or comments, please contact the 

undersigned. 

 

Respectfully submitted, 

Tetra Tech EBA Inc. 

 

 

 

 

 

 

 

 

 

Prepared by:  Reviewed by: 

Jiejun Zhao, P.Eng. Marc Sabourin, P.Eng. 

Senior Project Engineer Vice President – Prairie Engineering 

Engineering Practice Prairie Region 

Direct Line: 403.329.9009 x238 Direct Line: 403.329.9009 x225 

jiejun.zhao@tetratech.com marc.sabourin@tetratech.com 

 

/tlp 
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Figure 1 Borehole Location Plan 
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GEOTECHNICAL REPORT 

This report incorporates and is subject to these “General Conditions”. 
 

1.0 USE OF REPORT AND OWNERSHIP 

This geotechnical report pertains to a specific site, a specific 

development and a specific scope of work. It is not applicable to any 

other sites nor should it be relied upon for types of development 

other than that to which it refers. Any variation from the site or 

development would necessitate a supplementary geotechnical 

assessment.  

This report and the recommendations contained in it are intended 

for the sole use of Tetra Tech EBA’s Client. Tetra Tech EBA does 

not accept any responsibility for the accuracy of any of the data, the 

analyses or the recommendations contained or referenced in the 

report when the report is used or relied upon by any party other 

than Tetra Tech EBA’s Client unless otherwise authorized in writing 

by Tetra Tech EBA. Any unauthorized use of the report is at the 

sole risk of the user. 

This report is subject to copyright and shall not be reproduced either 

wholly or in part without the prior, written permission of Tetra Tech 

EBA. Additional copies of the report, if required, may be obtained 

upon request. 

2.0 ALTERNATE REPORT FORMAT 

Where Tetra Tech EBA submits both electronic file and hard copy 

versions of reports, drawings and other project-related documents 

and deliverables (collectively termed Tetra Tech EBA’s instruments 

of professional service), only the signed and/or sealed versions 

shall be considered final and legally binding. The original signed 

and/or sealed version archived by Tetra Tech EBA shall be deemed 

to be the original for the Project. 

Both electronic file and hard copy versions of Tetra Tech EBA’s 

instruments of professional service shall not, under any 

circumstances, no matter who owns or uses them, be altered by 

any party except Tetra Tech EBA. Tetra Tech EBA’s instruments of 

professional service will be used only and exactly as submitted by 

Tetra Tech EBA. 

Electronic files submitted by Tetra Tech EBA have been prepared 

and submitted using specific software and hardware systems. Tetra 

Tech EBA makes no representation about the compatibility of these 

files with the Client’s current or future software and hardware 

systems. 

3.0 ENVIRONMENTAL AND REGULATORY ISSUES 

Unless stipulated in the report, Tetra Tech EBA has not been 

retained to investigate, address or consider and has not 

investigated, addressed or considered any environmental or 

regulatory issues associated with development on the subject site. 

 

4.0 NATURE AND EXACTNESS OF SOIL AND 

ROCK DESCRIPTIONS 

Classification and identification of soils and rocks are based upon 

commonly accepted systems and methods employed in 

professional geotechnical practice. This report contains descriptions 

of the systems and methods used. Where deviations from the 

system or method prevail, they are specifically mentioned. 

Classification and identification of geological units are judgmental in 

nature as to both type and condition. Tetra Tech EBA does not 

warrant conditions represented herein as exact, but infers accuracy 

only to the extent that is common in practice. 

Where subsurface conditions encountered during development are 

different from those described in this report, qualified geotechnical 

personnel should revisit the site and review recommendations in 

light of the actual conditions encountered. 

5.0 LOGS OF TESTHOLES 

The testhole logs are a compilation of conditions and classification 

of soils and rocks as obtained from field observations and 

laboratory testing of selected samples. Soil and rock zones have 

been interpreted. Change from one geological zone to the other, 

indicated on the logs as a distinct line, can be, in fact, transitional. 

The extent of transition is interpretive. Any circumstance which 

requires precise definition of soil or rock zone transition elevations 

may require further investigation and review. 

6.0 STRATIGRAPHIC AND GEOLOGICAL INFORMATION 

The stratigraphic and geological information indicated on drawings 

contained in this report are inferred from logs of testholes and/or 

soil/rock exposures. Stratigraphy is known only at the locations of 

the testhole or exposure. Actual geology and stratigraphy between 

testholes and/or exposures may vary from that shown on these 

drawings. Natural variations in geological conditions are inherent 

and are a function of the historic environment. Tetra Tech EBA does 

not represent the conditions illustrated as exact but recognizes that 

variations will exist. Where knowledge of more precise locations of 

geological units is necessary, additional investigation and review 

may be necessary. 
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7.0 PROTECTION OF EXPOSED GROUND 

Excavation and construction operations expose geological materials 

to climatic elements (freeze/thaw, wet/dry) and/or mechanical 

disturbance which can cause severe deterioration. Unless otherwise 

specifically indicated in this report, the walls and floors of 

excavations must be protected from the elements, particularly 

moisture, desiccation, frost action and construction traffic. 

8.0 SUPPORT OF ADJACENT GROUND AND STRUCTURES 

Unless otherwise specifically advised, support of ground and 

structures adjacent to the anticipated construction and preservation 

of adjacent ground and structures from the adverse impact of 

construction activity is required. 

9.0 INFLUENCE OF CONSTRUCTION ACTIVITY 

There is a direct correlation between construction activity and 

structural performance of adjacent buildings and other installations. 

The influence of all anticipated construction activities should be 

considered by the contractor, owner, architect and prime engineer 

in consultation with a geotechnical engineer when the final design 

and construction techniques are known. 

10.0 OBSERVATIONS DURING CONSTRUCTION 

Because of the nature of geological deposits, the judgmental nature 

of geotechnical engineering, as well as the potential of adverse 

circumstances arising from construction activity, observations 

during site preparation, excavation and construction should be 

carried out by a geotechnical engineer. These observations may 

then serve as the basis for confirmation and/or alteration of 

geotechnical recommendations or design guidelines presented 

herein. 

11.0 DRAINAGE SYSTEMS 

Where temporary or permanent drainage systems are installed 

within or around a structure, the systems which will be installed 

must protect the structure from loss of ground due to internal 

erosion and must be designed so as to assure continued 

performance of the drains. Specific design detail of such systems 

should be developed or reviewed by the geotechnical engineer. 

Unless otherwise specified, it is a condition of this report that 

effective temporary and permanent drainage systems are required 

and that they must be considered in relation to project purpose and 

function. 

12.0 BEARING CAPACITY 

Design bearing capacities, loads and allowable stresses quoted in 

this report relate to a specific soil or rock type and condition. 

Construction activity and environmental circumstances can 

materially change the condition of soil or rock. The elevation at 

which a soil or rock type occurs is variable. It is a requirement of 

this report that structural elements be founded in and/or upon 

geological materials of the type and in the condition assumed. 

Sufficient observations should be made by qualified geotechnical 

personnel during construction to assure that the soil and/or rock 

conditions assumed in this report in fact exist at the site. 

13.0 SAMPLES 

Tetra Tech EBA will retain all soil and rock samples for 30 days 

after this report is issued. Further storage or transfer of samples can 

be made at the Client’s expense upon written request, otherwise 

samples will be discarded.  

14.0 INFORMATION PROVIDED TO TETRA TECH EBA BY 

OTHERS 

During the performance of the work and the preparation of the 

report, Tetra Tech EBA may rely on information provided by 

persons other than the Client. While Tetra Tech EBA endeavours to 

verify the accuracy of such information when instructed to do so by 

the Client, Tetra Tech EBA accepts no responsibility for the 

accuracy or the reliability of such information which may affect the 

report. 
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand to sandy, moist, stiff,
medium plastic, brown with dark brown mottling,
oxide specks, roots and organics

... very moist to wet, firm to stiff

... heavy organic staining

... soft to firm, light brown with dark brown mottling, roots

CLAY (TILL) - silty, sandy, trace gravel, very moist, stiff,
medium plastic, brownish grey with grey mottling,
coal and oxide specks

... moist, trace gypsum crystals

... very stiff

... oxide staining

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, sandy, very moist, firm to stiff, low to
medium plastic, brown with dark brown mottling,
oxide specks, roots and organics

... brown with grey mottling, trace oxide specks

... trace gravel, medium grained sand pockets to 25 mm

... coarse grained sand lenses to 50 mm

SAND and GRAVEL (FILL) - silty, trace clay, well graded,
sub angular, sizes to 25 mm, wet, compact, clay
layers to 40 mm, trace free water

CLAY (TILL) - silty, sandy, some gravel to gravelly, moist,
stiff, low plastic, brown, coal and oxide specks

... 200 mm sand lens

... trace gravel, coal chunks, brownish grey

... soluble sulfate Content = 0.9% @ 5.5 m

... saturated sand lenses to 25 mm

          End of Borehole @ 6.6 m

Seepage from 2.9 m, Minor Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.1 m
Indicated Water Level Measured on April 6, 2015
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PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4

CITY: LETHBRIDGE, AB
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DRILL METHOD: 150mm SOLID STEM AUGER

N - 5503453, E - 80212
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BOREHOLE NO: 15BH002

PROJECT: ENVIND03703-01
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand to sandy, very moist, firm to
stiff, low to medium plastic, dark brown, roots and
organics

... soft to firm, brown with dark brown staining

... 300 mm heavy organic and root layers, dark brown to
black

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brown with brownish grey
mottling, coal and oxide specks, trace thin sand
lenses, gypsum crystals

... sand and silt pockets, trace high plastic clay inclusions

... oxide staining

... trace sand, stiff, high plastic

          End of Borehole @ 9.6 m

No Seepage, Sloughing to 8.5 m Upon Completion
Slotted PVC Standpipe Installed to 8.8 m
Indicated Water Levels Measured on April 6, 2015
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BOREHOLE NO: 15BH003

PROJECT: ENVIND03703-01
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, moist to very
moist, firm to stiff, medium plastic, brown with dark
brown mottling, oxide specks, roots and organics

CLAY - silty, some sand, very moist, firm, medium plastic,
brown

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, stiff, medium plastic, brown, coal fragments,
oxide specks, sand lenses with trace free water

... moist, very stiff, brown with grey mottling

... trace thin sand lenses

... trace to some sand, stiff, medium to high plastic

... some sand, very stiff, medium plastic

          End of Borehole @ 6.6 m

Seepage from 1.4 m, Minor Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.1 m
Indicated Water Level Measured on April 6, 2015
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PROJECT: ENVIND03703-01
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, very moist,
stiff, medium plastic, dark brown with light brown
mottling, roots and organics

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, stiff, brown with brownish grey mottling, coal
and oxide specks, trace silt and sand pockets

... precipitates

... trace to some sand, very stiff, medium to high plastic

... gypsum crystals

... trace sand, stiff to very stiff, high plastic

... oxide staining

... some sand, moist, very stiff, medium plastic

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist, firm to stiff,
medium plastic, brown with dark brown mottling,
oxide specks, roots and organics, trace silt lenses

... firm, light brown with dark brown mottling

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, stiff, medium plastic, brownish grey with brown
mottling, coal and oxide specks, trace high plastic
clay inclusions

... moist, very stiff

... gypsum crystals

... trace thin sand lenses

... greyish brown, oxide staining

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Indicated Water Level Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, stiff, medium plastic, brown with greyish brown
mottling, coal fragments, oxide specks, trace sand
pockets

... moist, very stiff, greyish brown, oxide staining

... stiff to very stiff, brown with greyish brown mottling

... very stiff

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, very moist,
stiff, medium plastic, brown with dark brown mottling,
coal and oxide specks, trace roots, trace organics

CLAY - silty, trace sand, moist, stiff, high plastic, brown with
dark brown mottling

... trace coal and oxide specks

... gypsum crystals

CLAY (TILL) - silty, trace to some sand, trace gravel, moist,
very stiff, medium to high plastic, brown with
brownish grey mottling, coal and oxide specks, trace
high plastic clay inclusions

... some sand, medium plastic

... trace sand, high plastic

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Borehole Measured Dry on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, moist to very moist, firm to
stiff, medium plastic, brown with dark brown mottling,
trace roots, trace organics

CLAY - silty, some sand, very moist, firm, medium plastic,
brown with grey mottling, trace oxide specks

... trace coal specks

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brown with grey mottling, coal
and oxide specks, gypsum crystals, trace high plastic
clay inclusions

... trace sand, high plastic inclusions

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Borehole Measured Dry on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brownish grey, trace roots, organics

CLAY - silty, some sand, moist, stiff, medium plastic,
brownish grey

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brownish grey, coal and oxide
specks, thin sand lenses, sand pockets

... silt pockets

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Borehole Measured Dry on April 6, 2015
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SLOUGH DRILL CUTTINGSGROUTPEA GRAVELBENTONITE

LOGGED BY: SS
REVIEWED BY: JZ
DRAWING NO: B1

PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4

CITY: LETHBRIDGE, AB
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SAMPLE TYPE

BACKFILL TYPE

GEOTECHNICAL 704-ENVIND03703 WATERBRIDGE SUBDIVISION.GPJ EBA.GDT 15/04/23
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COMPLETION DEPTH: 9.6 m
COMPLETE: 3/31/2015
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502747, E - 80475
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BOREHOLE NO: 15BH010

PROJECT: ENVIND03703-01

ELEVATION: 935.47 m
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CLAY (FILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brown with grey mottling, coal and
oxide specks, trace organics

CLAY (TILL) - silty, some sand, trace gravel, moist, medium
plastic, greyish brown, coal and oxide specks, sand
pockets

... trace precipitates

... gypsum crystals

... small coal fragments, oxide staining

... high plastic clay inclusions

... very stiff, brownish grey, oxide staining

... Soluble Sulfate Content = 0.1% @ 8.5 m

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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SLOUGH DRILL CUTTINGSGROUTPEA GRAVELBENTONITE

LOGGED BY: SS
REVIEWED BY: JZ
DRAWING NO: B1

PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4

CITY: LETHBRIDGE, AB
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COMPLETE: 3/31/2015
Page 1 of 1

 D
ep

th
 (m

)
CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502528, E - 80957
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BOREHOLE NO: 15BH011

PROJECT: ENVIND03703-01

ELEVATION: 933.52 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY - silty, some sand, moist, stiff, medium plastic,
brown, trace roots

... trace sand, high plastic

CLAY (TILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brown, coal and oxide specks, sand
lenses

... very stiff

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Indicated Water Level Measured on April 6, 2015
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REVIEWED BY: JZ
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PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4

CITY: LETHBRIDGE, AB
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502526, E - 80666
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BOREHOLE NO: 15BH012

PROJECT: ENVIND03703-01

ELEVATION: 933.43 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, trace to some sand, trace gravel, moist,
stiff, medium plastic, brown with dark brown mottling,
roots, trace organics, coal and oxide specks

... white precipitates
CLAY (TILL) - silty, some sand, trace gravel, moist, very

stiff, medium plastic, brown with brownish grey
mottling, coal and oxide specks, sand pockets, white
precipitates

... trace sand, stiff, high plastic

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Borehole Measured Dry on April 6, 2015
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PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER
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BOREHOLE NO: 15BH013

PROJECT: ENVIND03703-01

ELEVATION: 934.66 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist to wet, firm to
stiff, medium plastic, brown with dark brown mottling,
roots, organics

... wet, soft to firm, medium plastic, dark brown to black,
organics

CLAY - silty, some sand,wet, firm to stiff, medium plastic,
light brownish grey with brown mottling

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brownish grey, coal and oxide
specks, trace sand pockets

... trace to some sand, medium to high plastic

... some sand, medium plastic

... trace sand, high plastic

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Levels Measured on April 6, 2015
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PROJECT: WATERBRIDGE SUBDIVISION

LOCATION: 23-08-22-W4 & 14-08-22-W4
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502521, E - 80033
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BOREHOLE NO: 15BH014

PROJECT: ENVIND03703-01

ELEVATION: 934.59 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, moist, stiff to
very stiff, medium plastic, brown with dark brown,
coal and oxide specks, roots, trace organics

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brown with greyish brown
mottling, coal and oxide specks

... precipitates

... Soluble Sulfate Content = 1.5% @ 2.0 m

... trace high plastic clay inclusions

... gypsum crystals

... trace to some sand, medium to high plastic

... some sand, medium plastic, sand lenses

... trace sand, moist to very moist, high plastic, stiff

... some sand, moist, medium plastic, very stiff, brownish
grey with grey mottling, oxide staining

... very stiff to hard, brownish grey

... hard

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502265, E - 80060
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BOREHOLE NO: 15BH015

PROJECT: ENVIND03703-01

ELEVATION: 934.53 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, trace to some sand, trace gravel, moist,
stiff, medium to high plastic, brown with dark brown
mottling, trace roots and organics

CLAY (TILL) - silty, trace to some sand, trace gravel, moist,
very stiff, medium to high plastic, brown with
brownish grey mottling, coal and oxide specks, silt
and sand pockets

... trace sand, high plastic

... moist to very moist, stiff

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Borehole Measured Dry on April 6, 2015
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CLIENT: CITY OF LETHBRIDGE

DRILL METHOD: 150mm SOLID STEM AUGER

N - 5502274, E - 80349
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BOREHOLE NO: 15BH016

PROJECT: ENVIND03703-01

ELEVATION: 938.3 m
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brown with dark brown mottling,
oxide specks, trace roots and organics

CLAY (TILL) - silty, some sand, trace gravel, moist, stiff to
very stiff, medium plastic, brown with greyish brown
mottling, coal and oxide specks, sand pockets

... very stiff, gypsum crystals

... high plastic clay inclusions to 50 mm

... trace sand, stiff to very stiff, high plastic

... some sand, very stiff, medium plastic, interbedded high
plastic clay layers to 100 mm

... greyish brown, oxide staining

          End of Borehole @ 9.6

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Level Measured on April 6, 2015
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DRILL METHOD: 150mm SOLID STEM AUGER
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BOREHOLE NO: 15BH017
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist, firm to stiff,
medium plastic, brown with dark brown mottling, trace
roots and organics

... soft to firm, light brownish grey with dark brown mottling,
heavy organic staining

CLAY (TILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brownish grey, coal and oxide specks

... stiff to very stiff

... very stiff

          End of Borehole @ 6.6 m

Seepage from 1.1 m, Minor Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.1 m
Indicated Water Levels Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist, stiff, medium
plastic, brown with dark brown mottling, trace roots,
organics, precipitates, trace oxide specks

CLAY (TILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brown with brownish grey mottling,
coal and oxide specks, sand pockets

... white precipitates

... stiff to very stiff, silt pockets, gypsum crystals

... trace to some sand, very stiff, medium to high plastic

... some sand, medium plastic

... coal staining

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Levels Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist, stiff, medium
plastic, brown with light brownish grey mottling, trace
roots and organics

CLAY (TILL) - silty, some sand, trace gravel, very moist,
stiff, medium plastic, brown with dark brownish grey
mottling, coal and oxide specks, sand pockets

... moist, very stiff

... high plastic clay inclusions

... very moist

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted 25 mm VC Standpipe Installed to 6.6 m
Indicated Water Levels Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, very moist, firm to stiff,
medium platic, light brownish grey with dark brown
mottling

CLAY - silty, some sand, very moist, firm to stiff, medium
plastic, light brownish grey

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, very stiff, medium plastic, greyish brown, coal
and oxide specks, gypsum crystals, trace small and
pockets

... trace to some sand, medium to high plastic,

... hard

          End of Borehole @ 9.6

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Borehole Measured Dry on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, moist, firm to stiff, medium
plastic, brown with dark brown mottling, trace roots,
trace organics, trace oxide specks

CLAY - silty, some sand, moist to very moist, firm, greyish
brown

CLAY (TILL) - silty, some sand, trace gravel, moist to very
moist, stiff, medium plastic, brown with grey mottling,
coal and oxide specks, thin sand lenses and pockets

... high plastic clay inclusions

... very stiff, brownish grey, oxide staining

... trace sand, high plastic

... some sand, stiff, medium plastic

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Borehole Measured Dry on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, moist, stiff, medium plastic,
brown with dark brown, trace roots, trace organics,
trace oxide specks

... very moist, soft to firm, light brown with dark brown
mottling, heavy organic staining, roots

CLAY (TILL) - silty, some sand, trace gravel, moist, stiff to
very stiff, medium plastic, brown with brownish grey
mottling, coal and oxide specks

... stiff

... stiff to very stiff

          End of Borehole @ 6.6

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Indicated Water Levels Measured on April 6, 2015
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CLAY (FILL) - silty, some sand, trace gravel, moist, stiff,
medium plastic, brown with dark brown mottling, trace
roots and organics

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brown with dark brownish grey
mottling, coal and oxide specks, sand pockets

... trace sand, stiff, high plastic

... trace to some sand, very stiff, medium to high plastic

... stiff to very stiff

... very stiff

... trace sand, stiff, high plastic

          End of Borehole @ 9.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 9.6 m
Indicated Water Levels Measured on April 6, 2015
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TOPSOIL - clay, sandy, silty, moist, dark brown, roots,
organics

CLAY (FILL) - silty, some sand, moist, firm to stiff, medium
plastic, brown with dark brown, trace roots, trace
organics

CLAY (TILL) - silty, some sand, trace gravel, moist, very
stiff, medium plastic, brownish grey, coal and oxide
specks, sand pockets

... gypsum crystals

... silt pockets, coal staining

... trace sand, high plastic, brown with dark brownish grey
mottling

... greyish brown with brown mottling, oxide staining

          End of Borehole @ 6.6 m

No Seepage or Sloughing Upon Completion
Slotted PVC Standpipe Installed to 6.6 m
Borehole Measured Dry on April 6, 2015
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CONSTRUCTION GUIDELINE 
 REVISION NO: 0 | LAST REVISED: OCTOBER 1, 2014 

 

SHALLOW FOUNDATIONS 

Design and construction of shallow foundations should comply with relevant Building Code requirements. 

The term ‘shallow foundations’ includes strip and spread footings, mat slab and raft foundations. 

Minimum footing dimensions in plan should be 0.45 m and 0.9 m for strip and square footings respectively. 

No loose, disturbed or sloughed material should be allowed to remain in open foundation excavations. Hand 

cleaning should be undertaken to prepare an acceptable bearing surface. Recompaction of disturbed or loosened 

bearing surface may be required. 

Foundation excavations and bearing surfaces should be protected from rain, snow, freezing temperatures, 

excessive drying and the ingress of free water before, during and after footing construction. 

Footing excavations should be carried down into the designated bearing stratum. 

After the bearing surface is approved, a mud slab should be poured to protect the soil and provide a working 

surface for construction, should immediate foundation construction not be intended. 

All constructed foundations should be placed on unfrozen soils, which should be at all times protected from frost 

penetration. 

All foundation excavations and bearing surfaces should be inspected by a qualified geotechnical engineer to 

check that the recommendations contained in this report have been followed. 

Where over-excavation has been carried out through a weak or unsuitable stratum to reach into a suitable bearing 

stratum or where a foundation pad is to be placed above stripped natural ground surface such over-excavation 

may be backfilled to subgrade elevation utilizing either structural fill or lean-mix concrete. These materials are 

defined under the separate heading ‘Backfill Materials and Compaction’. 

 

 1 

 
 
 



 

CONSTRUCTION GUIDELINE 
 REVISION NO: 0 | LAST REVISED: OCTOBER 1, 2014 

 

FLOOR SLABS-ON-GRADE 

All soft, loose or organic material should be removed from beneath slab areas. If any local 'hard spots' such as old 

basement walls are revealed beneath the slab area, these should be over-excavated and removed to not less 

than 0.9 m below underside of slab level. The exposed soil should be proof-rolled and the final grade restored by 

general engineered fill placement. If proof-rolling reveals any soft or loose spots, these should be excavated and 

the desired grade restored by general engineered fill placement. Proof-rolling should be carried out in accordance 

with the recommendations given elsewhere in this Appendix. The subgrade should be compacted to a depth of 

not less than 0.3 m to a density of not less than 98 percent Standard Proctor Maximum Dry Density (ASTM Test 

Method D698). 

If, for economic reasons, it is considered desirable to leave low quality material in-place beneath a slab-on-grade, 

special ground treatment procedures may be considered, Tetra Tech EBA could provide additional advice on this 

aspect if required. 

A levelling course of 20 mm crushed gravel at least 150 mm in compacted thickness, is recommended directly 

beneath all slabs-on-grade. Alternatively a minimum thickness of 150 mm of pit-run gravel overlain by a minimum 

thickness of 50 mm of 20 mm crushed gravel may be used. Very coarse material (larger than 25 mm diameter) 

should be avoided directly beneath the slab-on-grade to limit potential stress concentrations within the slab. All 

levelling courses directly under floor slabs should be compacted to 100 percent of Standard Proctor maximum dry 

density. 

General engineered fill, pit-run gravel and crushed gravel are defined under the heading 'Backfill Materials and 

Compaction' elsewhere in this Appendix. 

The slab should be structurally independent from walls and columns supported on foundations. This is to reduce 

any structural distress that may occur as a result of differential soil movements. If it is intended to place any 

internal non-load bearing partition walls directly on a slab-on-grade, such walls should also be structurally 

independent from other elements of the building founded on a conventional foundation system so that some 

relative vertical movement of the walls can occur freely. 

The excavated subgrade beneath slabs-on-grade should be protected at all times from rain, snow, freezing 

temperatures, excessive drying and the ingress of free water. This applies during and after the construction 

period. 

A minimum slab concrete thickness of 100 mm is recommended. Control joints should be provided in all slabs. 

Typically for a 125 mm slab thickness; control joints should be placed on a 3 m square grid, should be sawn to a 

depth of one-quarter the slab thickness and have a width of approximately 3 mm. 

Wire mesh reinforcement, 150 mm square grid, should be provided to reduce the possibility of uncontrolled slab 

cracking. The mesh should be adequately supported and should be located at mid-height of the slab with 

adequate cover. 
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CONSTRUCTION GUIDELINE 
 REVISION NO: 0 | LAST REVISED: OCTOBER 1, 2014 

 

CONSTRUCTION EXCAVATIONS 

Construction should be in accordance with good practice and comply with the requirements of the responsible 

regulatory agencies. 

All excavations greater than 1.5 m deep should be sloped or shored for worker protection. 

Shallow excavations up to about 3 m depth may use temporary sideslopes of 1H:1V. A flatter slope of 2H:1V 

should be used if groundwater is encountered. Localized sloughing can be expected from these slopes. 

Deep excavations or trenches may require temporary support if space limitations or economic considerations 

preclude the use of sloped excavations. 

For excavations greater than 3 m depth, temporary support should be designed by a qualified geotechnical 

engineer. The design and proposed installation and construction procedures should be submitted to Tetra Tech 

EBA for review. 

The construction of a temporary support system should be monitored. Detailed records should be taken of 

installation methods, materials, in situ conditions and the movement of the system. If anchors are used, they 

should be load tested. Tetra Tech EBA can provide further information on monitoring and testing procedures if 

required. 

Attention should be paid to structures or buried service lines close to the excavation. For structures, a general 

guideline is that if a line projected down, at 45 degrees from the horizontal from the base of foundations of 

adjacent structures intersects the extent of the proposed excavation, these structures may require underpinning 

or special shoring techniques to avoid damaging earth movements. The need for any underpinning or special 

shoring techniques and the scope of monitoring required can be determined when details of the service ducts and 

vaults, foundation configuration of existing buildings and final design excavation levels are known. 

No surface surcharges should be placed closer to the edge of the excavation than a distance equal to the depth 

of the excavation, unless the excavation support system has been designed to accommodate such surcharge. 
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BACKFILL MATERIALS AND COMPACTION (ALBERTA) 

 

1.0 DEFINITIONS 

“Landscape fill” is typically used in areas such as berms and grassed areas where settlement of the fill and 

noticeable surface subsidence can be tolerated. “Landscape fill” may comprise soils without regard to engineering 

quality. 

“General engineered fill” is typically used in areas where a moderate potential for subgrade movement is 

tolerable, such as asphalt (i.e., flexible) pavement areas. “General engineered fill” should comprise clean, 

inorganic granular or clay soils. 

“Select engineered fill” is typically used below slabs-on-grade or where high volumetric stability is desired, such 

as within the footprint of a building. “Select engineered fill” should comprise clean, well-graded granular soils or 

inorganic low to medium plastic clay soils. 

“Structural engineered fill” is used for supporting structural loads in conjunction with shallow foundations. 

“Structural engineered fill” should comprise clean, well-graded inorganic granular soils. 

“Lean-mix concrete” is typically used to protect a subgrade from weather effects including excessive drying or 

wetting. “Lean-mix concrete” can also be used to provide a stable working platform over weak subgrades. 

“Lean-mix concrete” should be low strength concrete having a minimum 28-day compressive strength of 3.5 MPa. 

Standard Proctor Density (SPD) as used herein means Standard Proctor Maximum Dry Density (ASTM Test 

Method D698). Optimum moisture content is defined in ASTM Test Method D698. 

2.0 GENERAL BACKFILL AND COMPACTION RECOMMENDATIONS 

Backfill adjacent to and above footings, abutment walls, basement walls, grade beams and pile caps or below 

highway, street or parking lot pavement sections should comprise “general engineered fill” materials as defined 

above. 

Exterior backfill adjacent to footings, foundation walls, grade beams and pile caps and within 600 mm of final 

grade should comprise inorganic, cohesive “general engineered fill”. Such backfill should provide a relatively 

impervious surface layer to reduce seepage into the subsoil. 

Backfill should not be placed against a foundation structure until the structure has sufficient strength to withstand 

the earth pressures resulting from placement and compaction. During compaction, careful observation of the 

foundation wall for deflection should be carried out continuously. Where deflections are apparent, the compactive 

effort should be reduced accordingly. 

In order to reduce potential compaction induced stresses, only hand held compaction equipment should be used 

in the compaction of fill within 1 m of retaining walls or basement walls. 

All lumps of materials should be broken down during placement. Backfill materials should not be placed in a 

frozen state, or placed on a frozen subgrade. 
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Where the maximum-sized particles in any backfill material exceed 50 percent of the minimum dimension of the 

cross-section to be backfilled (e.g., lift thickness), such particles should be removed and placed at other more 

suitable locations on-site or screened off prior to delivery to site. 

Bonding should be provided between backfill lifts, if the previous lift has become desiccated. For fine-grained 

materials the previous lift should be scarified to the base of the desiccated layer, moisture-conditioned and 

recompacted and bonded thoroughly to the succeeding lift. For granular materials, the surface of the previous lift 

should be scarified to about a 75 mm depth followed by proper moisture-conditioning and recompaction. 

3.0 COMPACTION AND MOISTURE CONDITIONING 

“Landscape fill” material should be placed in compacted lifts not exceeding 300 mm and compacted to a density 

of not less than 90 percent of SPD. 

“General engineered fill” and “select engineered fill” materials should be placed in layers of 150 mm compacted 

thickness and should be compacted to not less than 98 percent of SPD. Note that higher compaction levels may 

be specified within 300 mm of the design elevation. Cohesive materials placed as “general engineered fill” or 

“select engineered fill” should be compacted at 0 to 2 percent above the optimum moisture content. Granular 

materials placed as “general engineered fill” or “select engineered fill” should be compacted at slightly below the 

optimum moisture content. 

“Structural engineered fill” material should be placed in compacted lifts not exceeding 150 mm in thickness and 

compacted to not less than 100 percent of SPD at slightly below the optimum moisture content. 

4.0 “GENERAL ENGINEERED FILL” SPECIFICATIONS 

Low to high plastic clay is considered acceptable for use as “general engineered fill,” assuming this material is 

inorganic and free of deleterious materials. 

Materials meeting the specifications for “select engineered fill” or “structural engineered fill” as described below 

would also be acceptable for use as “general engineered fill.” 

5.0 “SELECT ENGINEERED FILL” SPECIFICATIONS 

Low to medium plastic clay with the following range of plasticity properties is generally considered suitable for use 

as “select engineered fill”: 

Liquid Limit = 20 to 40% 

Plastic Limit = 10 to 20% 

Plasticity Index = 10 to 30% 
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“Pit-run gravel” and “fill sand” that meet the following specifications are generally considered acceptable for use 

as “select engineered fill.” 

Granular “Select Engineered Fill” – Percent Passing by Weight 

Sieve Size 
Pit-run Gravel 

(AT D6-C80) 
Fill Sand 

80 mm 100 -- 

50 mm 55 – 100 -- 

25 mm 38 – 100 100 

16 mm 32 – 85 -- 

5.0 mm 20 – 65 75 – 100 

630 µm -- 45 – 80 

315 µm 6 – 30 -- 

80 µm 2 – 10 2 – 10 

 

The “pit-run gravel” should be free of any form of coating and any gravel or sand containing clay, loam or other 

deleterious materials should be rejected. No oversize material should be tolerated. 

The materials above are also suitable for use as “general engineered fill.” 

6.0 “STRUCTURAL ENGINEERED FILL” SPECIFICATIONS 

Crushed gravel used as “structural engineered fill” should be hard, clean, well graded, crushed aggregate, free of 

organics, coal, clay lumps, coatings of clay, silt and other deleterious materials. The aggregates should conform 

to the following gradation requirement when tested in accordance with ASTM C136: 

“Structural Engineered Fill” – Percent Passing by Weight 

Sieve Size 
20 mm Crush 

(AT D2-C20) 

40 mm Crush 

(AT D2-C40) 

40 mm  100 

25 mm  70 – 94 

20 mm 100 -- 

16 mm 84 – 94 55 – 85 

10 mm 63 – 86 44 – 74 

5.0 mm 40 – 67 32 – 62 

1.25 mm 20 – 43 17 – 43 

630 µm 14 – 34 12 – 34 

315 µm 9 – 26 8 – 26 

160 µm 5 – 18 5 – 18 

80 µm 2 – 10 2 – 10 
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In addition to the above grading limits, the following criteria should be met: 

“Structural Engineered Fill” – Additional Material Properties 

Material Type 

Percentage of Material Retained on 

5 mm Sieve having Two or More 

Fractured Faces 

Plasticity Index 

(<400 µm) 

L.A. Abrasion Loss 

(percent Mass) 

20 mm Crush 60 min 6 max 50 max 

40 mm Crush 50 min 6 max 50 max 

 

Materials that meet the above grading limits and material property criteria are also suitable for use as “select 

engineered fill.” 

7.0 DRAINAGE MATERIALS 

“Coarse gravel” for drainage or weeping tile bedding should conform to the following grading: 

“Coarse Gravel” Drainage Material – Percent Passing by Weight 

Sieve Size 
25 mm Gravel 

(AT D8-C25) 
20 mm Gravel 

40 mm -- -- 

28 mm -- 100 

25 mm 100 -- 

20 mm -- 85 – 100 

16 mm 90 – 100 -- 

14 mm -- 60 – 90 

10 mm 45 – 75 -- 

5 mm 0 – 15 0 – 10 

2.5 mm -- 0 – 5 

1.25 mm 0 – 5 -- 

 

“Coarse sand” for drainage should conform to the following grading limits: 

“Coarse Sand” Drainage Material – Percent Passing by Weight 

Sieve Size Coarse Sand* 

10 mm 100 

5 mm 95 – 100 

2.5 mm 80 – 100 

1.25 mm 50 – 90 

630 µm 25 – 65 

315 µm 10 – 35 

160 µm 2 – 10 

80 µm 0 – 3 

* From CSA A23.1-09, Table 10, “Grading Limits for Fine Aggregate”, Class FA1 

Note that the “coarse sand” above is also suitable for use as pipe bedding material. 
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8.0 BEDDING MATERIALS 

The “fill sand” gradation presented above in Section 5.0 is suitable for use as pipe bedding and as backfill within 

the pipe embedment zone. If drainage is also a consideration, “coarse sand” presented in Section 7.0 above 

should be used. 
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PROOF-ROLLING 

Proof-rolling is a method of detecting soft areas in an 'as-excavated' subgrade for fill, pavement, floor or 

foundations or detecting non-uniformity of compacted embankment. The intent is to detect soft areas or areas of 

low shear strength not otherwise revealed by means of testholes, density testing, or visual examination of the site 

surface and to check that any fill placed or subgrade meets the necessary design strength requirements. 

Proof-rolling should be observed by qualified geotechnical personnel. 

Proof-rolling is generally accomplished by the use of a heavy (15 to 60 tonne) rubber-tired roller having 

four wheels abreast on independent axles with high contact wheel pressures (inflation pressures ranging from 

550 kPa (80 psi) up to 1030 kPa (150 psi). 

A heavily loaded tandem axle gravel truck may be used in lieu of the equipment described in the paragraph 

above. The truck should be loaded to approximately 10 tonnes per axle and a minimum tire pressure of 550 kPa 

(80 psi). 

Ground speed - maximum 8 km/hr recommended 4 km/hr. 

The recommended procedure is two complete coverages with the proof-rolling equipment in one direction and a 

second series of two coverages made at right angles to the first series; one 'coverage' means that every point of 

the proof-rolled surface has been subjected to the tire pressure of a loaded wheel. Less rigorous procedures may 

be acceptable under certain conditions subject to the approval of an engineer. 

Any areas of soft, rutted, or displaced materials detected should either be recompacted with additional fill or the 

existing material removed and replaced with general engineered fill, or properly moisture conditioned as 

necessary. 

The surface of the grade under the action of the proof-roller should be observed, noting; visible deflection and 

rebound of the surface, formation of a crack pattern in the compacted surface or shear failure in the surface of 

granular soils as ridging between wheel tracks. 

If any part of an area indicates significantly more distress than other parts, the cause should be investigated, by, 

for example, shallow auger holes. 

In the case of granular subgrades, distress will generally consist of either compression due to insufficient 

compaction or shearing under the tires. In the first case, rolling should be continued until no further compression 

occurs. In the second case, the tire pressure should be reduced to a point where the subgrade can carry the load 

without significant deflection and subsequently gradually increased to its specified pressure as the subgrade 

increases in shear strength under this compaction. 
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PAVEMENTS 

The following recommended procedures for pavements have been based on the use of the area generally by cars 

with some light truck traffic, as is normal for parking lot areas and access roadways. Recommendations for 

occasional heavy truck access areas are also presented. These recommendations are intended as minimums 

only for subgrades having a California Bearing Ratio (CBR) value of two or higher, under saturated conditions. 

Maximum density as used in this section means Standard Proctor Maximum Dry Density (ASTM Test Method 

D698) unless specifically noted otherwise. 

The subgrade should be graded to drain towards catch basin locations. All loose, soft or organic material should 

be removed from beneath pavement areas. The subgrade should be scarified to a depth of not less than 150 mm 

below the surface and recompacted. In areas where general engineered fill is placed to achieve design grades, 

the subgrade should be compacted to 98 percent of maximum density and proof-rolled prior to placing fill. The 

upper 150 mm of subgrade (and/or general engineered fill) under pavement sections should be compacted to not 

less than 100 percent of maximum density. 

Proof-rolling of the entire surface area under pavement sections should be carried out to detect any local soft 

spots. Soft spots detected as a result of proof-rolling should be excavated and backfilled with 'general engineered 

fill'. Recommended procedures for proof-rolling are presented under a separate section in Appendix C. General 

engineered fill is defined under the section entitled "Backfill Materials and Compaction" in Appendix C. 

The parking area and roadways base course should comprise a layer of compacted cement stabilized aggregate 

or crushed gravel of nominal size equal to 20 mm placed on top of the compacted subgrade. The base course 

should have a compacted thickness of not less than 100 mm. The base course should be compacted to not less 

than 100 percent of maximum density. 

The surface of the final lift of base course must have an asphalt prime coat of SS-1, or its equivalent, applied prior 

to the placement of asphaltic concrete. 

The asphalt thickness is dependent on asphalt mix specifications and should be reviewed when details of the mix 

are available. Minimum surface lift thickness in multiple-lift construction should be not less than 50 mm. 

Preparation of the subgrade should be carried out within restricted areas. This is to avoid loosening of the 

prepared areas by site traffic before compaction of the subgrade and placement of the granular material has been 

completed. Protection of the prepared subgrade against precipitation and frost should be undertaken. 

Observation of compaction and asphalt laying operations should be carried out by staff of Tetra Tech EBA. 

Where there is risk of gasoline or diesel oil spillage, such as in the vicinity of pump islands, concrete pavements 

are preferred to asphalt. 
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APPENDIX D: TOPSOIL SITE ASSESSMENT 



Tetra Tech EBA Inc.
442 - 10 Street N.

Lethbridge, AB T1H 2C7 CANADA

Tel 403.329.9009 Fax 403.328.8817

May 27, 2015 ISSUED FOR USE
FILE: ENVIND03703-01

City of Lethbridge
910 – 4 Avenue South
Lethbridge, AB T1J 0P6

Attention: Mr. Don Bartel

Subject: Topsoil Survey Pre-Disturbance Site Assessment
Waterbridge Subdivision
Lethbridge, Alberta

Client: City of Lethbridge

Size of Proposed Disturbance: 126.5 ha (SW¼ 23-08-22 W4M and NW¼ 14-08-22 W4M)

Date of Inspection: April 29,30 and May 1, 4, 2015

Inspector: Brad Calder

1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by the City of Lethbridge (City) to conduct a topsoil survey

and assessment for a portion of the proposed Waterbridge Subdivision which encompasses an area of 126.5 ha in

SW¼ 23-08-22 W4M and NW¼ 14-08-22 W4M located in west Lethbridge, Alberta, hereinafter referred to as the

“site”.

The scope of work for this soil survey and assessment is required as part of the Waterbridge Outline Plan

(OLP). A biophysical impact assessment (BIA)1 and Phase I Environmental Site Assessment (ESA)2 were

previously prepared for this portion of the proposed Waterbridge Subdivision.

The objective of the assessment is to document and characterize soil conditions within the proposed development

area to assist in in the identification of appropriate soil handling best management practices (BMPs) during

construction.

2.0 PURPOSE AND SCOPE OF REPORT

The purpose of this report is to document topsoil depths and conditions for a proposed residential subdivision and

recommendations for soil handling are provided. The objective of the recommendations is to assist the on-site

construction supervisor in carrying out construction operations in a manner that minimizes negative impacts on the

land and assists in the future reclamation of the affected area.

1 Tetra Tech EBA. February 2012. Biophysical Impact Assessment Waterbridge Residential Subdivision N1/2 15-008-22 W4M and
S1/2 22-008-22 W4M Lethbridge, Alberta Tetra Tech EBA File No. L22101485.

2 Tetra Tech EBA. January 2012. Phase I Environmental Site Assessment Waterbridge Expansion 4020 & 3800 – 25 Street West and
4025 & 3505 – 30 Street West Lethbridge, Alberta Tetra Tech EBA File No. L22101486.
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The scope of this report is restricted to a visual inspection of the site. This report is based solely on the conditions

that existed on site at the time of Tetra Tech EBA’s assessment. No responsibility is assumed for reporting any

previous practices or processes that would not be readily observable within the limited scope of this report and

provide a record of pre-disturbance conditions at the site.

3.0 METHODS

In accordance with the recommendations provided as part of the BIA prepared by Tetra Tech EBA in 2012 for an

adjacent portion of the Waterbridge Subdivision, the topsoil survey was conducted to accurately characterize soil

conditions within the proposed development area for the purpose of identifying appropriate soil handling BMPs to

be employed during construction. For the purpose of this assessment, soils depths were inspected at a ratio of one

inspection location per 1.6 ha (80 soil inspection locations). Thirty soil assessment locations were completed for a

description of soil characteristics. Each soil assessment location was excavated with a shovel through the topsoil

into the subsoil. All soils assessment locations were described according to the Canadian System of Soil

Classification3 (CSSC), with soil colour described by visual observation. An abbreviation key for the CSSC system

is attached in Appendix A. Soil characteristics documented during the top soil survey includes:

 Depth of organic layers on the soil surface (LFH), if present;

 Topsoil horizon identification (Ap, Ah, Ahe, Ae);

 Topsoil depth;

 Colour of topsoil and underlying subsoil; and

 Identification of areas with potential topsoil handling problems, such as areas with poor colour differentiation

between topsoil and subsoil, surface stones etc.

Full soil classification was not completed during this topsoil assessment.

4.0 RESULTS

4.1 SUMMARY

The site is currently vacant, cultivated, agricultural land and several ephemeral wetlands were observed at the site

at the time of the topsoil survey. No buildings are located on the site with the exception of a well shed belonging to

Bonavista located at 4025 – 30 Street West in NW 15-08-22 W4M. Several associated pipelines belonging to

Bonavista are also located in the same quarter. An abandoned well site belonging to a numbered company is

located on the southeast side of the site within 4020 – 25 Street West or NE 15-08-22 W4M. The nearest waterbody;

the Sunridge Stormwater Pond is approximately 150 meters to the east of the eastern site boundary. A soil

survey was previously completed as part of the AGRASID Program 4. The dominant mapped soils within the

project area are comprised mainly of Orthic Dark Brown Chernozems developed in moderately fine textured

(loam and clay loam) till; the Readymade, Whitney, Lethbridge, and Chokio soil series are mapped at the site. Most

3 Soil Classification Working Group. 1998. The Canadian System of Soil Classification. Agric. and Agri-food Can. Publ. 1646 (Revised).

187 pp.

4 Alberta Soil Information Centre. 2001. AGRASID 3.0 Agricultural Region of Alberta Soil Inventory Database (Version 3.0). Edited by

J.A. Brierley, T.C. Martin, and D.J. Spiess. Agriculture and Agri-Food Canada, Research Branch, Alberta Agriculture, Food
and Rural Development, Conservation and Development Branch. Available: Alberta Soil Information Centre
http://www4.agric.gov.ab.ca/agrasidviewer/.
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of the areas and soils within the project area have been disturbed by road and pipeline construction and agriculture

activities.

Field investigations of the project area indicated that the topography of the site is undulating. The site is currently

seeded with a cereal crop, and canola. Several wetlands are located within the project area that collect surface

runoff. The topsoil encountered on agricultural lands consisted of predominantly Ap horizons with occasional Ae

horizons. The subsoil encountered consisted of Bm horizons. Color change between topsoil and subsoil was good.

Predominant topsoil color was brown over subsoil color of light brown. Table 1 shows topsoil depths, color and soil

horizons designations. Figure 1 shows the location of all of the soil assessment locations.

5.0 SITE DESCRIPTION

Table A. Site Description

General Cultivated agricultural cropland

Land use Agricultural

Site drainage Moderately well to poor

Topography and slopes Undulating

Surface stoniness S1-S3

Erosion and stability No observations of surficial soil erosion observed

Surface debris Cereal stubble, litter

Vegetation Cereal and canola

6.0 SOIL DESCRIPTION

Table B. Soil Description

Parent Material Glaciolacustrine

Surface Texture Silt loam

Average Topsoil Depth 14 cm

Topsoil Quality Fine textured

Topsoil / Subsoil

Colour Contrast

Topsoil brown, Subsoil light brown

Upper Subsoil Quality

(B horizon)

Fine textured

Depth from surface to Lower

Subsoil (C horizon)

30-40 cm

7.0 SOIL SALVAGE RECOMMENDATIONS

Table C. Soil Salvage Recommendations

Borrow Excavation Site Comments

Topsoil lift 15 cm Silt loam fine textured, fine granular.

Subsoil lift 25 cm Silt clay loam, fine textured, medium subangular blocky.
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Soil salvage will utilize a two-lift strip method:

 The first soil lift will remove any remaining low lying surface vegetation and A-horizon material

(including LFH horizons) to the colour change (B-horizon), to a maximum 15 cm depth.

 The second lift will remove up to a 25 cm thickness of the B-horizon (subsoil).

 Both A and B-horizon materials will be stockpiled in distinct stockpiles during construction.

 Due to the undulating terrain, soil salvage depths to color change will have to be monitored closely in areas of

changing elevation as reduced topsoil depths were recorded on side slopes, as well as increased topsoil depths

were recorded in low lying areas.

 Effects of wind erosion were observed at the time of the soil assessment which will continue to be a concern

during construction activities due to the proximity of residential subdivisions. Dust control mitigation options

such as use of tackifiers or watering of soil piles are recommended during windy and dry conditions due to the

fine soil texture.

8.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of City of Lethbridge and their agents. Tetra Tech EBA

Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of the data, the analysis, or the

recommendations contained or referenced in the report when the report is used or relied upon by any Party other

than City of Lethbridge, or for any Project other than the proposed development at the subject site. Any such

unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the terms and

conditions stated in Tetra Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are provided in

Appendix B of this report.
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9.0 CLOSURE

We trust this report meets your present requirements. If you have any questions or comments, please contact the

undersigned.

Respectfully submitted,

Tetra Tech EBA Inc.

Prepared by: Reviewed by:

Brad Calder, B.Sc. ATT. Robert (Bob) Faye, B.Sc. P.Ag.

Environmental Scientist, Geoenvironmental Senior Soil Scientist - Terrestrial Ecology

Environmental Practice Environmental Practice

Direct Line: 403.329.9009 x251 Direct Line: 403.723.6892

Brad.Calder@tetratech.com RobertBob.Faye@tetratech.com

/cee

Attachments: Tables (1)

Figures (1)

Appendix A: Canadian System of Soil Classification Abbreviation Key

Appendix B: Tetra Tech EBA’s General Conditions
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TABLES

Table 1 Mineral Soil Survey Assessment Locations
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Table 1: Mineral Soil Survey Assessment Locations

Assessment

Location
Latitude Degrees North

Longitude Degrees

West

Surface

Stoniness

A Horizon

Type

A Depth

(cm)
A Colour A Texture A Structure

B Horizon

Type

B Depth

(cm)
B Colour B Texture B Structure

C Horizon

Type

C Horizon

Depth

(cm)

C Horizon

Colour
C Horizon Texture

15S01 49.66360111 -112.88935137 S1 Ap 0-13 10YR3/2m Silt loam fine granular Bm 13-30 10YR4/3m Silty clay loam medium subangular blocky Cca 30-40 2.5Y5/1m Clay loam
15S05 49.66204661 -112.88786947 S1 Ap/Bm 0-14 10YR2/2m Silt loam fine granular Bm 14-40 10YR4/3m Silty clay loam medium subangular blocky Cca 40-45 2.5Y5/4m Clay loam
15S07 49.66198664 -112.89077405 S1 Ap/Bm 0-16 10YR3/2m Silt loam fine granular Bm 16-31 10YR4/3m Silty clay loam medium subangular blocky Cca 31-45 2.5Y5/4m Clay loam
15S09 49.66072681 -112.88924817 S1 Ap/Bm 0-14 10YR3/4m Silty clay loam fine granular Bm 14-35 10YR4/3m Silty clay loam medium subangular blocky Cca 35-45 2.5Y5/3m Clay loam
15S16 49.65974655 -112.88514622 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-39 10YR4/3m Silty clay loam medium subangular blocky Ck 39-45 2.5Y5/4m Clay
15S20 49.65838509 -112.88652873 S1 Ap 0-13 10YR3/2m Silt loam fine granular Bm 14-36 10YR4/3m Silty clay loam medium subangular blocky Ck 36-45 2.5Y5/3m Clay
15S24 49.65719782 -112.88420337 S1 Ap 0-13 10YR3/2m Silt loam fine granular Bm 13-24 10YR4/3m Silty clay loam medium subangular blocky Ck 24-40 2.5Y5/3m Clay
15S27 49.65641005 -112.88873857 S2 Ap 0-14 10YR2/2m Silt loam fine granular Bm 14-29 10YR4/3m Silty clay loam medium subangular blocky Cca 29-45 2.5Y5/3m Clay
15S31 49.65616902 -112.88173108 S1 Ap 0-17 10YR3/2m Silt loam fine granular Bm 17-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-45 2.5Y5/3m Clay
15S33 49.65506076 -112.88335106 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-35 10YR4/3m Silty clay loam medium subangular blocky Cca 35-40 2.5Y5/3m Clay loam
15S35 49.65520962 -112.88698462 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-32 10YR4/3m Silty clay loam medium subangular blocky Cca 32-40 2.5Y5/4m Clay
15S39 49.65408914 -112.88541318 S1 Ap 0-16 10YR3/2m Silt loam fine granular Bm 16-35 10YR4/3m Silty clay loam medium subangular blocky Cca 32-45 2.5Y5/3m Clay loam
15S42 49.65392856 -112.88016736 S1 Ap 0-15 10YR3/2m Silt loam fine granular Bm 36-42 10YR4/3m Silty clay loam medium subangular blocky Cca 36-45 2.5Y5/3m Clay loam
15S45 49.65270258 -112.88390836 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-32 10YR4/3m Silty clay loam medium subangular blocky Cca 32-45 2.5Y5/1m Clay loam
15S47 49.65288053 -112.88749218 S1 Ap 0-16 10YR3/2m Silt loam fine granular Bm 16-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-45 2.5Y5/3m Clay loam
15S51 49.65168214 112.88581438 S1 Ap 0-15 10YR3/2m Silt loam fine granular Bm 15-36 10YR4/3m Silty clay loam medium subangular blocky Cca 36-40 2.5Y5/4m Clay loam
15S53 49.65151877 112.88235295 S1 Ap 0-16 10YR3/2m Silt loam fine granular Bm 16-32 10YR4/4m Silty clay loam medium subangular blocky Cca 36-45 2.5Y5/3m Clay loam
15S58 49.65037333 112.87881847 S1 Ap 0-15 10YR3/2m Silt loam fine granular Bm 15-36 10YR4/3m Silty clay loam medium subangular blocky Cca 36-42 2.5Y5/3m Clay loam
15S61 49.64928017 112.88230014 S1 Ap 0-21 10YR3/2m Silty clay loam fine granular Bm 21-45 10YR4/4m Silty clay loam medium subangular blocky Cca 45-50 2.5Y5/4m Clay loam
15S67 49.64960319 112.89100757 S1 Ap 0-16 10YR2/2m Silt loam fine granular Bm 16-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-45 2.5Y5/3m Clay
15S69 49.64819478 112.89101715 S1 Ap 0-13 10YR2/2m Silt loam fine granular Btj 13-35 10YR3/2m Silty clay loam medium platy Cca 35-45 2.5Y5/4m Clay loam
15S70 49.64845280 112.88931262 S2 Ap 0-16 10YR3/2m Silt loam fine granular Bm 16-34 10YR4/3m Silty clay loam medium subangular blocky Cca 34-45 2.5Y5/3m Clay loam
15S72 49.64947151 112.88755435 S2 Ap 0-15 10YR3/2m Silt loam fine granular Bm 15-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-45 2.5Y5/4m Clay loam
15S74 49.64770558 112.88755057 S1 Ap 0-14 10YR3/4m Silt loam fine granular Bm 14-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-40 2.5Y5/3m Clay
15S78 49.64867364 112.88590874 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-39 10YR4/3m Silty clay loam medium subangular blocky Cca 39-45 2.5Y5/3m Clay loam
15S83 49.64763596 112.88245239 S1 Ap 0-9 10YR3/3m Silt loam fine granular Bm 9-26 10YR4/3m Silty clay loam medium subangular blocky Cca 26-40 2.5Y5/3m Clay
15S88 49.64850743 112.87862420 S1 Ap/Bm 0-24 10YR3/2m Silt loam fine granular Bm 24-39 10YR4/4m Silty clay loam medium subangular blocky Cca 39-45 2.5Y5/3m Clay
15S89 49.65184236 112.89092501 S1 Ap 0-12 10YR3/3m Silt loam fine granular Bm 12-38 10YR4/3m Silty clay loam medium subangular blocky Cca 38-45 2.5Y5/4m Clay
15S93 49.65536604 112.89042531 S1 Ap 0-14 10YR3/2m Silt loam fine granular Bm 14-37 10YR4/3m Silty clay loam medium subangular blocky Cca 37-45 2.5Y5/4m Clay
15S96 49.65757976 112.89051028 S3 Ap/Bm 0-13 10YR3/2m Silt loam fine granular Bm 13-29 10YR4/3m Silty clay loam medium subangular blocky Cca 29-40 2.5Y5/4m Clay

Table 1. Mineral Soil Horizon 1 of 1
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FIGURES

Figure 1 Site Plan Showing Soil Assessment Locations
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TETRA TECH EBA’S GENERAL CONDITIONS



GENERAL CONDITIONS

1

GEOENVIRONMENTAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a

specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those

to which it refers. Any variation from the site or proposed

development would necessitate a supplementary investigation and
assessment.

This report and the assessments and recommendations contained

in it are intended for the sole use of Tetra Tech EBA’s client. Tetra
Tech EBA does not accept any responsibility for the accuracy of

any of the data, the analysis or the recommendations contained or

referenced in the report when the report is used or relied upon by
any party other than Tetra Tech EBA’s Client unless otherwise

authorized in writing by Tetra Tech EBA. Any unauthorized use of

the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either

wholly or in part without the prior, written permission of Tetra Tech
EBA. Additional copies of the report, if required, may be obtained

upon request.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy

versions of reports, drawings and other project-related documents
and deliverables (collectively termed Tetra Tech EBA’s instruments

of professional service), only the signed and/or sealed versions

shall be considered final and legally binding. The original signed
and/or sealed version archived by Tetra Tech EBA shall be deemed

to be the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any

circumstances, no matter who owns or uses them, be altered by

any party except Tetra Tech EBA. The Client warrants that Tetra
Tech EBA’s instruments of professional service will be used only

and exactly as submitted by Tetra Tech EBA.

Electronic files submitted by Tetra Tech EBA have been prepared

and submitted using specific software and hardware systems. Tetra

Tech EBA makes no representation about the compatibility of these
files with the Client’s current or future software and hardware

systems.

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or

conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to

such bodies or persons as required may be done by Tetra Tech

EBA in its reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO TETRA TECH EBA BY

OTHERS

During the performance of the work and the preparation of the

report, Tetra Tech EBA may rely on information provided by
persons other than the Client. While Tetra Tech EBA endeavours to

verify the accuracy of such information when instructed to do so by

the Client, Tetra Tech EBA accepts no responsibility for the
accuracy or the reliability of such information which may affect the

report.



TECHNICAL MEMO

Tetra Tech EBA Inc.
442 - 10 Street N.

Lethbridge, AB T1H 2C7 CANADA

Tel 403.329.9009 Fax 403.328.8817

ISSUED FOR REVIEW

To: The City of Lethbridge Date: July 8, 2015

c: Memo No.:

From: Tetra Tech EBA Inc. File: 704-ENVIND03703-01

Subject: Waterbridge Wildlife Surveys

This ‘Issued for Review’ document is provided solely for the purpose of client review and presents our interim findings and

recommendations to date. Our usable findings and recommendations are provided only through an ‘Issued for Use’ document,

which will be issued subsequent to this review. Final design should not be undertaken based on the interim recommendations

made herein. Once our report is issued for use, the ‘Issued for Review’ document should be either returned to Tetra Tech EBA

or destroyed.

1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) conducted wildlife surveys as part of the supplemental environmental and

geotechnical services, as requested by the City of Lethbridge (City), for a portion of the proposed

Waterbridge Subdivision (Project) which encompasses 126.5 ha in SW¼ 23-08-22 W4M and NW¼ 14-08-22 W4M

(Project Area; Figure 1) located in west Lethbridge, Alberta. The wildlife surveys included an amphibian survey

(wetlands within 100 m of the Project Area), raptor nest survey (within a one kilometer buffer surrounding the Project

Area); and a general wildlife reconnaissance within the Project Area.

2.0 METHODS

2.1 Desktop Review

Tetra Tech EBA compiled a list of all species of management concern (SOMC) known or having the potential to

occur within the Project Area. The list was compiled by querying the Fisheries and Wildlife Internet Mapping Tool

(FWMIT; 1 kilometer circular radius from the centre of the Project Area; Government of Alberta 2014a) and known

species ranges (Alberta Conservation Association et al. 2006; Ridgely et al. 2007; International Union for

Conservation of Nature 2014). SOMC are any that meet one or more of the following criteria:

 Have provincial and/or federal restricted activity dates or setback distances;

 Ranked as ‘Sensitive’, ‘May Be At Risk’, or ‘At Risk’, by the General Status of Alberta Wild Species

(GSAWS; Government of Alberta 2010);

 Assessed as ‘Threatened’, ‘Endangered’, or ‘Special Concern’ by the Endangered Species Conservation

Committee (ESCC; Government of Alberta 2014b);

 Listed as ‘Threatened’ or ’Endangered’ under the Alberta Wildlife Act (AWA; Province of Alberta 2000);

 Assessed as ‘Special Concern’, ‘Threatened’, or ‘Endangered’ by the Committee on the Status of Endangered

Wildlife in Canada (COSEWIC; Government of Canada 2015); and
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 Listed as ‘Special Concern’, ‘Threatened’, or ‘Endangered’, or under the Species at Risk Act

(SARA; Government of Canada 2002).

Provincial recommended restricted activity dates and setback distances for grassland species are provided in

Recommended Land Use Guidelines for Protection of Selected Wildlife Species and Habitat within Grassland and

Parkland Natural Regions of Alberta (Government of Alberta 2011). Federal recommended restricted activity dates

and setback distances are provided in Petroleum Industry Activity Guidelines for Wildlife Species at Risk in the

Prairie and Northern Region (Environment Canada 2011) and in a personal communication from Environment

Canada (Gregoire 2013, 2014).

The location of the Project Area was compared to Key Range Layers and Key Wildlife Areas with

FWIMT (Government of Alberta 2014a).

2.2 Amphibian survey

Tetra Tech EBA completed an Auditory Amphibian Survey following the AEP (formerly ESRD) Sensitive Species

Inventory Guidelines (2013a) for six wetlands found within 100 m of the Project Area (Figure 1). Amphibian Acoustic

Surveys in the prairie region target Northern Leopard Frog (Lithobates pipiens), Great Plains Toad

(Anaxyrus cognatus), and Plains Spadefoot (Spea bombifrons). Tetra Tech EBA chose a 100 m buffer around the

Project Area based on recommended setback distances for amphibian SOMC that may occur in the vicinity of the

Project. At each station, all visual and aural detections of amphibians were recorded during a 3 minute point count.

Each survey began 30 min after sunset and ended by midnight. The surveys were conducted in air temperatures

between 4.9°C and 18°C, with winds were less than 3 on the Beaufort scale (0-19 kilometer/h), and in the absence

of precipitation. Tetra tech EBA conducted surveys on May 4, May 6, and May 21, 2015. Incidental detections of all

other wildlife were also recorded.

2.3 Raptor Nest Survey

Tetra Tech EBA conducted a raptor nest survey on June 23, 2015 via public roads for potential raptor stick-nesting

locations (trees, power poles, buildings) within one kilometer of the Project Area where suitable habitat was present

(Figure 1). Formal surveys for ground-nesting raptors were not conducted.

2.4 General Wildlife Reconnaissance Survey

Tetra Tech EBA completed a general wildlife reconnaissance survey June 23, 2015 to identify wildlife species that

may be using the Project Area (Figure 1). The general wildlife reconnaissance included the auditory and visual

identification of wildlife species present within the Project Area. In order to efficiently characterize wildlife use of the

site, the survey was conducted during the peak of the wildlife breeding season. The survey was conducted between

8 am and 11 am and in favourable weather conditions (i.e., seasonal normal temperatures, winds less than 3 on

the Beaufort scale, and in light to no precipitation).

3.0 RESULTS

3.1 Desktop Search

Tetra Tech EBA identified 44 SOMC having the potential to occur within the Project Area based on species ranges

(Table 1). No known records of SOMC were identified within the FWIMT tool (Government of Alberta 2014a).

A Key Wildlife and Biodiversity Zone was identified south and east of the Project Area but the proposed development

is not anticipated to affect wildlife habitat in this zone.
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The Project Area falls within the Sensitive Raptor Range for: Prairie Falcon (Falco mexicanus), Golden Eagle

(Aquila chrysaetos), and Ferruginous Hawk (Buteo regalis); Sensitive Amphibian Range; and Sharp-tailed Grouse

Survey Area (Government of Alberta 2014a).

3.2 Auditory Amphibian Survey

No amphibian SOMC were identified during the Auditory Amphibian Survey. During the first survey night and third

survey night (on May 5 and May 2, 2015, respectively) Boreal Chorus Frogs (Pseudacris maculate) were

identified at all survey stations except AMPH4 (Figure 1). Call codes ranged from 1 – 3, where call code 1 is between

1-5 individuals calling, call code 2 is 6-10 individuals calling, call code 3 is more than 10 individuals calling. During

the second survey night on May 6, 2015 Boreal Chorus Frogs were identified only at survey station AMPH3 where

two individuals were heard. The lack of Boreal Chorus Frogs calling during the second survey night is likely

attributed to cool air temperatures (approximately 5 degrees Celsius).

3.3 Raptor Nest Survey

No raptor nests were identified during the Raptor Nest Survey. A pair of Swainson’s Hawks (Buteo swainsoni) were
observed approximately 100 m northeast of the Project Area. Swainson’s Hawks are ranked as ‘Sensitive’ in Alberta
(Government of Alberta 2010; Table 1). A Red-tailed Hawk (Buteo jamaicensis) was observed approximately
100 m southwest of the Project Area but no roads were present to access the area. Neither hawk species were
exhibiting behaviour indicative of a nest in close proximity (i.e., aggressive calling, swooping). No ground-nesting
raptor species were observed.

3.4 Wildlife Reconnaissance Survey

The Project Area is primarily cultivated land which is generally considered low quality habitat for wildlife,

although wildlife will still use this area. The survey focussed on areas of higher quality habitat for wildlife

(e.g., wetlands, non-cultivated areas). The wetlands and surrounding vegetation provide suitable habitat for

wetland-dependent species (e.g., waterfowl, blackbirds, frogs) and most species were concentrated in these areas.

The ditches and non-cultivated areas around the periphery of the Project Area offers suitable habitat for certain

wildlife species several of which were identified during the survey (e.g., Richardson’s ground squirrels

[Spermophilus richardsonii] and Clay-colored Sparrows [Spizella pallida]). A total of one amphibian species, 21 bird

species, and three mammal species were identified during the Wildlife Reconnaissance Survey (Table 1). No

reptiles were identified.

Three observations warrant additional discussion:

 A Spotted Sandpiper (Actitis macularius) nest containing four eggs was identified at GPS coordinate

12 U 363481 5502262 (Figure 1). Ground-nesting birds in the grassland region have a minimum recommended

setback of 50 m from active nests from April 15 to August 15 (Gregoire pers. comm. 2014).

 A Black-billed Magpie Nest (Pica hudsonia) was identified at GPS coordinate 12 U 363433 5501424 (Figure 1).

The minimum recommended setback for forest-nesting species is 30 m from active nests (Gregoire pers. comm.

2014); however, this nest was no longer active and thus no setbacks are warranted. This nest was likely used

this season given the good condition of the nest and the family of Black-billed Magpies nearby.
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 A pair of Long-billed Curlews (Numenius americanus) appears to be nesting in the Project Area near

GPS coordinate 12 U 363698 5501299 (Figure 1). The pair was showing characteristic nesting behaviour

(agitated, swooping, calling) at a dried wetland and are likely nesting in the surrounding vegetation. The nest

was not found. Long-billed Curlews are federally listed under the SARA as ‘Special Concern’ and their nests

and surrounding habitat have a provincially recommended setback of 100 m from April 15 to July 15 and a

federally recommended setback of 200 m from April 15 to July 15 (Table 1).

4.0 DISCUSSION AND RECOMMENDATIONS

4.1 Limitations of Surveys

Field surveys can only confirm the presence of wildlife at the time of surveys.

4.2 Auditory Amphibian Survey

No amphibian SOMC were detected during the Auditory Amphibian Survey and thus no mitigation measures are

recommended. If any Northern Leopard Frogs, Great Plains Toad, or Plains Spadefoot Toad are identified, either

prior to or during construction, it is recommended that a qualified professional biologist be consulted.

4.3 Raptor Nest Survey

No raptor nests were located during the Raptor Nest Survey and there is minimal suitable habitat for stick-nesting

raptors in the vicinity of the Project. No further mitigation measures are recommended for the management of stick-

nesting raptors. If a large stick nest or a nest of a ground-nesting raptor (e.g., Northern Harrier) is identified, either

prior to or during construction, it is recommended that a qualified professional biologist be consulted.

4.4 General Wildlife Reconnaissance Survey

Tetra Tech EBA called Canadian Wildlife Service – Environment Canada to determine appropriate mitigation for

the federally listed Long-billed Curlews nesting in the Lethbridge area in cultivated fields; no Project details were

discussed. Environment Canada recommended that the area where the Long-billed Curlews are potentially nesting

not be cleared until after July 15 (Gregoire pers. comm. 2015). However, because of the presence of other

breeding birds on site, Environment Canada and Tetra Tech EBA recommends that clearing be postponed until the

end of the breeding bird season (approximately August 15) to avoid the destruction of bird nests

(Environment Canada 2015). Wetlands containing waterfowl should not be drained until the broods (i.e., ducklings)

are able to fly, which may be as late as August 31. If construction activities occur during the bird breeding season,

it is recommended that a Pre-disturbance Nest Survey and Waterfowl Brood Survey is completed by a qualified

professional biologist. If clearing does not occur within seven days of the survey, the surveys should be repeated.

If an active nest or brood is found during construction, it is recommended that a qualified professional biologist be

consulted to provide mitigation recommendations.

Tetra Tech EBA did not identify any wildlife issues pertaining to mammals or reptiles. In the event that an important

wildlife feature (e.g., nest, den, hibernaculum, rookery) is identified prior to or during construction, it is recommended

that a qualified professional biologist be consulted to provide mitigation recommendations.
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5.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Lethbridge and their agents. Tetra Tech EBA

Inc. does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations

contained or referenced in the report when the report is used or relied upon by any Party other than the City of

Lethbridge, or for any Project other than the proposed development at the subject site. Any such unauthorized use

of this report is at the sole risk of the user. Use of this report is subject to the terms and conditions stated in Tetra

Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are attached to this memo.
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ATTACHMENTS

TABLES (1)

FIGURES (1)

TETRA TECH EBA’S GENERAL CONDITIONS
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Distance (m) Time of Year Feature Distance (m) Time of Year Feature

Boreal Chorus Frog Pseudacris maculata Secure - - - - - - - - - -

Canadian Toad Anaxyrus hemiophrys May Be at Risk Data Deficient - Not at Risk - - - - - - -

Long-toed Salamander Ambystoma macrodactylum Sensitive Special Concern - - - - - - - - -

Northern Leopard Frog Lithobates pipiens At Risk Threatened - Special Concern Special Concern 100 Year Round Breeding Pond 400 Year Round Breeding Pond and Wintering Site

Plains Spadefoot Spea bombifrons May Be at Risk - - Not at Risk - 100 Year Round Class III Wetlands on Native Prairie - - -

American Bittern Botaurus lentiginosus Sensitive - - - - - - - - - -

American Crow Corvus brachyrhynchos Secure - - - - - - - - - -

American Kestrel Falco sparverius Sensitive - - - - - - - - - -

Bald Eagle Haliaeetus leucocephalus Sensitive - - - - 1000 Year Round Nesting Site - - -

Baltimore Oriole Icterus galbula Sensitive - - - - - - - - - -

Bank Swallow Riparia riparia Secure - - Threatened - - - - - - -

Barn Swallow Hirundo rustica Sensitive - - Threatened - - - - 100 May 1 - Aug. 31 Nest

Black-billed Magpie Pica hudsonia Secure - - - - - - - - - -

Black-crowned Night Heron Nycticorax nycticorax Sensitive - - - - - - - - - -

Brewer's Blackbird Euphagus cyanocephalus Secure - - - - - - - - - -

Canvasback Aythya valisineria Secure - - - - - - - - - -

Common Nighthawk Chordeiles minor Sensitive - - Threatened Threatened - - - 200 May 1 - Aug 31 Nest

Common Yellowthroat Geothlypis trichas Sensitive - - - - - - - - - -

Ferruginous Hawk Buteo regalis At Risk Endangered Endangered Threatened Threanted 1000 Year Round Nesting Site 1000 Year Round Nest

Golden Eagle Aquila chrysaetos Sensitive - - - - 1000 Year Round Nesting Site - - -

Great Blue Heron Ardea herodias Sensitive - - - - 100 Year Round Nesting Site - - -

Horned Grebe Podiceps auritus Sensitive - - Special Concern - - - - 100 Apr. 1 - Aug. 31 Nesting Waterbody

House Sparrow Passer domesticus Exotic - - - - - - - - - -

Killdeer Charadrius vociferus Secure - - - - - - - - - -

Lesser Scaup Aythya affinis Sensitive - - - - - - - - - -

Loggerhead Shrike Lanius ludovicianus Sensitive Special Concern - Threatened Threatened - - - 400 May 1 - Aug. 15 Nest

Long-billed Curlew Numenius americanus Sensitive Special Concern - Special Concern Special Concern 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 200 Apr. 15 - Jul. 15 Nest

Mallard Anas platyrhynchos Secure - - - - - - - - - -

Marbled Godwit Limosa fedoa Secure - - - - - - - - - -

Mourning Dove Zenaida macroura Secure - - - - - - - - - -

Northern Harrier Circus cyaneus Sensitive - - - - - - - - - -
Northern Shoveler Anas clypeata Secure - - - - - - - - - -

Osprey Pandion haliaetus Sensitive - - - - - - - - - -

Pied-billed Grebe Podilymbus podiceps Sensitive - - - - - - - - - -

Prairie Falcon Falco mexicanus Sensitive Special Concern - - - 1000 Year Round Nesting Site - - -

Red-tailed Hawk Buteo jamaicensis Secure - - - - - - - - - -

Red-winged Blackbird Agelaius phoeniceus Secure - - - - - - - - - -

Savannah Sparrow Passerculus sandwichensis Secure - - - - - - - - - -

Sharp-tailed Grouse Tympanuchus phasianellus Sensitive - - - - 500 Year Round Lek - - -

Short-eared Owl Asio flammeus May Be at Risk - - Special Concern Special Concern 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 200 Apr. 1 - Jul. 31 Nest

Solitary Sandpiper Tringa solitaria Secure - - - - - - - - - -

Spotted Sandpiper Actitis macularius Secure - - - - - - - - - -

Sprague's Pipit Anthus spragueii Sensitive Special Concern - Threatened Threatened 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 350 May 1 - Aug. 31 Nest

Swainson's Hawk Buteo swainsoni Sensitive - - - - - - - - - -

Tree Swallow Tachycineta bicolor Secure - - - - - - - - - -
Upland Sandpiper Bartramia longicauda Sensitive - - - - 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat - - -
Vesper Sparrow Pooecetes gramineus Secure - - - - - - - - - -

Willet Tringa semipalmata Secure - - - - - - - - - -

Yellow-headed Blackbird Xanthocephalus xanthocephalus Secure - - - - - - - - - -

American Badger Taxidea taxus Sensitive Data Deficient - Special Concern - - - - 200 - Den

Bobcat Lynx rufus Sensitive - - - - - - - - - -

Canadian Lynx Lynx canadensis Sensitive - - - - - - - - - -

Cougar Puma concolor Sensitive - - Data Deficient - - - - - - -

Eastern Red Bat Lasiurus borealis Sensitive - - - - - - - - - -

Hoary Bat Lasiurus cinereus Sensitive - - - - - - - - - -

Little Brown Myotis Myotis lucifugus Secure - - Endangered Endangered - - - - - -

Long-tailed Weasel Mustela frenata May Be At Risk - May Be At Risk - - - - - - - -

Mule Deer Odocoileus hemionus Secure - - - - - - - - - -

Richardson's Ground Squirrel Spermophilus richardsonii Secure - - - - - - - - - -

Silver-haired Bat Lasionycteris noctivagans Sensitive - - - - - - - - - -

Western Harvest Mouse Reithrodontomys megalotis Undetermined - - Endangered Endangered - - - 250 Year Round Nest

Western Small-footed Bat Myotis ciliolabrum Sensitive - - - - - - - - - -
White-tailed Deer Odocoileus virginianus Secure - - - - - - - - - -

500 Year Round Hibernacula

200 Year Round Rookery

Eastern Plains Garter Snake Thamnophis radix Sensitive - - - - - - - - - -

500 Year Round Hibernacula

200 Year Round Rookery
Wandering Garter Snake Thamnophis elegans Sensitive - - - - - - - - - -

Notes:

Species of management concern potentially found within the proposed development area but not detected by Tetra Tech EBA
1

Species Ranges from Government of Alberta Conservation Association et al. 2006; Ridgely et al. 2007; and International Union for Conservation of Nature 2014.
2

General Status of Alberta Wild Species (Government of Alberta 2010)
3

Endangered Species Conservation Committee (Government of Alberta 2014b)
4

Alberta Wildlife Act (Province of Alberta 2000)
5

Committee on the Status of Endangered Wildlife in Canada (Government of Canada 2015)
6

Species At Risk Act (Government of Canada 2002)
7

Alberta Environment and Parks (formerly Alberta Environment and Sustainable Resource Development) (Governent of Alberta 2011; Government of Alberta 2012)
8

Canadian Wildlife Service (Environment Canada 2011; pers. comm. Gregoire 2013)

Prairie Rattlesnake Crotalus viridis May Be at Risk Special Concern Special Concern - - -

Scientific Name

Amphibians

GSAWS
2

ESCC
3

COSEWIC
5

SARA
6 CWS Recommended Setback for High Disturbance Activities

8
AEP Recommended Setback for High Disturbance Activities

7

-

-

AWA
4

-

Table 1. All Wildlife Species Detected and Species of Management Concern Potentially Found within 1 km of the Proposed Development Area1

Data Deficient - - - -

Birds

Mammals

Reptiles

Bull Snake Pituophis catenifer Sensitive -

Common Name

Waterbridge Wildlife Table 1 of 1
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GENERAL CONDITIONS

1

GEOENVIRONMENTAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a

specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those

to which it refers. Any variation from the site or proposed

development would necessitate a supplementary investigation and
assessment.

This report and the assessments and recommendations contained

in it are intended for the sole use of Tetra Tech EBA’s client. Tetra
Tech EBA does not accept any responsibility for the accuracy of

any of the data, the analysis or the recommendations contained or

referenced in the report when the report is used or relied upon by
any party other than Tetra Tech EBA’s Client unless otherwise

authorized in writing by Tetra Tech EBA. Any unauthorized use of

the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either

wholly or in part without the prior, written permission of Tetra Tech
EBA. Additional copies of the report, if required, may be obtained

upon request.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy

versions of reports, drawings and other project-related documents
and deliverables (collectively termed Tetra Tech EBA’s instruments

of professional service), only the signed and/or sealed versions

shall be considered final and legally binding. The original signed
and/or sealed version archived by Tetra Tech EBA shall be deemed

to be the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any

circumstances, no matter who owns or uses them, be altered by

any party except Tetra Tech EBA. The Client warrants that Tetra
Tech EBA’s instruments of professional service will be used only

and exactly as submitted by Tetra Tech EBA.

Electronic files submitted by Tetra Tech EBA have been prepared

and submitted using specific software and hardware systems. Tetra

Tech EBA makes no representation about the compatibility of these
files with the Client’s current or future software and hardware

systems.

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or

conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to

such bodies or persons as required may be done by Tetra Tech

EBA in its reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO TETRA TECH EBA BY

OTHERS

During the performance of the work and the preparation of the

report, Tetra Tech EBA may rely on information provided by
persons other than the Client. While Tetra Tech EBA endeavours to

verify the accuracy of such information when instructed to do so by

the Client, Tetra Tech EBA accepts no responsibility for the
accuracy or the reliability of such information which may affect the

report.



 

 

3520 – 114 Ave SE, Calgary, Alberta T2Z 3V6, Phone (403) 201-5577, Fax (403) 201-5580 
Toll Free: 1-800-665-DUCK (3825), E-mail: webfoot@ducks.ca, Website: ducks.ca 

June 8, 2015 
 
The City of Lethbridge 
910-4th Avenue South 
Lethbridge, AB 
T1J 0P6 
 
Attention: Michael Kelly 
 
Re:  Wetland Loss Compensation – Waterbridge 
 
Ducks Unlimited Canada (DUC) supports the protection of wetlands as the foundation to 
fulfilling the goals of the North American Waterfowl Management Plan (NAWMP), specifically 
the Alberta component.  In cases where avoidance or minimization of the wetland impacts cannot 
be achieved, DUC through its proactive wetland restoration efforts supports the mitigation 
process by providing restoration of drained wetlands as a compensation option resulting in no net 
loss of wetlands. 
 
DUC is currently engaged in implementing restoration activities for wetland loss compensation 
options based upon program area implementation.  The wetlands to be restored will fall into the 
Alberta Prairie initiative and will replace the wetland loss from the proposed development with 
similar wetland classes within the same major watershed basin.  This landscape has been 
identified as an important wetland restoration area, which will support the recovery of waterfowl, 
wildlife and biodiversity within the southern region of Alberta. 
 
Following restoration of these drained wetlands, each individual project will be managed 
consistent with the Alberta NAWMP objectives.  These projects and the wetlands associated with 
them vary in size and class.  The restoration of wetlands in this initiative will provide adequate 
compensation for the wetland loss created by the proposed development. 
 
The proposed development according to the wetland impact assessment supplied by Tetra Tech 
EBA states that there would be a direct loss of 6.73 hectares of wetland habitat.  With the 
replacement ratio of 3:1, 20.19 hectares of restored wetland habitat will be required.  The cost of 
restoring these wetlands in the Alberta Prairie initiative being $10,000/ha, this equates to 
$201,900.00 plus GST, as total compensation. 
 
DUC requires written acceptance from The City of Lethbridge in the space provided below. 
Please return an executed copy of the proposal via email to c_bishop@ducks.ca. Once approved 
by Environment & Parks, please issue payment to DUC by a certified cheque or Bank draft to the 
address as indicated on the invoice. 
 
Upon receipt, DUC will provide a confirmation notice for The City of Lethbridge and 
Environment & Parks’s files. 
 
 



This proposal and the fees charged will be available for acceptance for 90 days from the date of 
issue.  Payment must be received within 30 days after approval has been issued from 
Environment & Parks.  If these terms are not met, DUC will not be obligated to complete the 
agreement. 
 
Please feel free to call Craig Bishop at (403) 668-0974 if you have any questions or concerns 
regarding this proposal. 
 
 
Yours Truly, 
 
 
 
___________________________________________ 
Scott Stephens 
 
 
Director of Regional Operations, Prairies 
Ducks Unlimited Canada 
 
 
Cc: Hensel, Bryan – Tetra Tech EBA 
 
Enclosures 
 
 
 
 
 
I, Michael Kelly, on behalf of The City of Lethbridge, do acknowledge and agree to accept the 
Wetland Loss Compensation proposal and its terms as prepared by Ducks Unlimited Canada. 
 
 
___________________________________________ 
Signature of Michael Kelly for The City of Lethbridge. 
 
 
 
 
 
 
 
 
 
 
 
 



Ducks Unlimited Canada – Wetland Loss Compensation Proposal 
 
Impacted Wetland Site Information 
 
Clients Name:   The City of Lethbridge 
 
Development Name:  Waterbridge 
 
Impact Location:  SW 23-08-22-W4m 
 
Impact Area:   6.73 ha. 
 
Classification System:  Stewart & Kantrud 
 
Impacted Classes:  Class II’s & III’s 
 
Impacted Watershed:  South Saskatchewan River 
 
Restoration Compensation 
 
DUC Initiative:   Alberta Prairie 
 
Restoration Watershed:  South Saskatchewan River 
 
Replacement Ratio:  3:1 
 
Replacement Area:  20.19 ha. 
 
Compensation Rate:  $10,000/ha. 
 
Total Compensation:  $201,900.00 + GST 
 
Prepared for:   The City of Lethbridge 
 
Prepared by:   Craig Bishop 

Ducks Unlimited Canada 
 
 
Date:    June 8, 2015 
 
 
 
 
 
 
 



 

INVOICE 
 
Invoice#:  CB15/085-WR 
 
 
TO:   The City of Lethbridge 

910-4th Avenue South 
Lethbridge, AB 
T1J 0P6 

 
PAYABLE TO: Ducks Unlimited Canada 
   17915 – 118th Avenue 
   Edmonton, AB  
   T5S 1L6 
 
ATTENTION:  Pamela Corbett 
 
DATE:   June 8, 2015 
 
DESCRIPTION: Waterbridge 
   Compensation for Wetland Loss 
 
 
Compensation Total:   $201,900.00 
5% GST:        10,095.00 
 
Total Payable to DUC:  $211,995.00 
 
GST#: 118888957 
 
Terms:  Payment due 30 days from issue of Environment & Parks approval. 
 
 
 
 



  

 

APPENDIX E: REVISED PHASE 1 ENVIRONMENTAL SITE 

ASSESSMENT 
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 _̂dee_ẁ_̀a[�eta ]g_ ,�*��

¡����"�#&�#¢��z��{�{#�£z~£¢¤#¡Z ¡�("£#z#�#�
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�̂KMJP]_LM[ĜK�M_ǸM_̀K[NĤ]_HJ_ǸM_[KNM�_JHG�[KI�_HI_�̂M�KH�[_[KNM_�NKPK�ONKHI�_MI�K̂HI�MINOPP]_̂MPM�OIN_OGNK�KNKM[_\_KI[NOPPONKHI[�_

��6�6����S:"%E"��%:" Vf,4>2Y*2,)Y/

�������������������
��

��B������%����:S"!�9%#�8"�&�<SmST%"S�E:�%E<����8"S9Sv%"S�E�TD%E�!:��E�"D!���� !�"#'

��B�6���;�!�"D!�!�SE<ST%"S�E:����SEm��&%"S�E�T�ET!�ESE��: S99:����9!% %�!:��E�"D!� �� !�"#����SE�"D!�E!S�DF�8�D��<¡

�KIGP�LKI�_G�̂ M̂IN_H�M̂ONKHI[�

��B�B����!:T�SF!�F%T mS99SE��%T"S¢S"S!:��E�"D!���� !�"#'

�KIGP�LKI�_G�N_£_JKPP�_�KLM[�̂MOL_�OG¤JKPPKI��_N̂MIG̀M[_\_G̀OIIMP[�

=gV 1, r =13+

¥H�̂GM_HJ_�OG¤JKPPKI�_�ONM̂KOPa =gV 1, Q ¦3.31§3

s~*|/1,/-|t

�̈©
�
ª��
���������©«ª�
�����ª
�
�
������¬«
�©
������®����
��������ª
�
�
���

����
�
��������ª
�
�
������«�̄©���������ª
�
�
��

=gV

°���

=13+

=13+ =gV =gV =gV =gV

�����������©
©�������
����ªª«�±�«¬����ª�²�ª��
������ ��
���©���«��

�ª�
	
�
��
³«
�©
���̈����
���

s>13>,+*+/WY1>.g§11@/~,)-+t

X2WA*)*413
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ÙdWglXUUXh¡olUX¤�XW_¥oX̀_̂¢
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Â�WXō°̄°

rdpXo¼



����������	
����������
������������

�����	
��

���������������������

 !"#$"%&"$'()*"%+,"% (-."(+/0$%$"1#2"%&)$.-$#!%$/$+"34

5#2"6%3#+"()#!$6%$".#(#+"7'-3*)8"&6%98&"(7#*-:"%2(-98&6%&)$',#(2"%:-!93"%5#'+9#!%;%."(3)++"&<6%$".#(#+-($6% "(3)+$6%)8$."'+)-8%("$9!+$<

=>>?@ABCDBE>BFGHIEGJKBLIH@F

����M���NO����PP��QRSTU����Q��V�Q�W�ORT���PP��PRW���U�RT��X��YQRZ�Q��[

5)8'!9&"%'9(("8+%#8&%\-(3"(6%.-+#*!"6%.(-&9'+)-8%1#+"(6%3-8)+-()82%1"!!$< ]H?H>̂ H _ @̀a@J

���������SQb�W��c���Q

d-"$%-(%&)&%+,"%\#')!)+/%-."(#+"%98&"(%-(%,#:"%#%."(3)+%+-%&)$',#(2"%+-%$9(\#'"%1#+"(e

_ fCJJ@HE _ gGFE _ ]H?H>̂ H h @̀a@J

i)$+%#!!%.#$+%#8&%.("$"8+%."(3)+%%893*"($4 j̀k _

l93*"(%-\%&)$',#(2"%.-)8+$4 j̀k

m,-%)$%+,"%."(3)++""e j̀k

����n���oTU�Q�QRSTU�pTq�W�ORT�rRT�QRP

d-"$%+,"%\#')!)+/%)8s"'+%\!9)&$%98&"(2(-98&%+,(-92,4

_ t>J@AB=>L@F _ uJILL@AB=>L@F _ uJIa@HB=>L@F _ uCvB=>L@F h @̀a@J

m,#+%)$%+,"%."(3)+%893*"(e j̀k

m,"("%)$%+,"%&)$.-$#!%1"!!%#8&%,-1%)$%+,"%1#$+"%,#8&!"&e j̀k

wxy����z�{
����|}����{�� ~,)$% ,#$"%�%���%&-"$%8-+%)8'!9&"%)8+(9$):"%+"$+)82%-(%$#3.!)82%\-(%$."')#!%$9*$+#8'"$

��n�����������R��rRT��OTOT������QO�P����r��

�8/%&"3-!)+)-87("8-:#+)-8$7'-8$+(9'+)-8%-(%("3-:#!%#'+):)+)"$%)8:-!:)82%���%#+%/-9(%\#')!)+/e _ �@F h @̀a@J

�("%+,"("%#8/%("3-:"&%���$%$+-("&%7%*#'�\)!!"&%#+%/-9(%\#')!)+/e _ �@F h >̀H@

�\%/"$6%.!"#$"%.(-:)&"%&"+#)!$%-8%"#',%)$$9"4 j̀k

��n�����YRP�WXPRQOT���U��OZX�T�P��Yr���OT��P�W�QOW�P�oTO��

��98)').#!%�/$+"3%7% ():#+"%1"!!%-8�$)+"%7% ():#+"%1"!!%-\\�$)+"

���8�$)+"%mm~ %7% 9*!)'!/%�18"&%~("#+3"8+%m-(�$%5 �~m<%7%�8\)!+(#+)-8%7%�8&"(2(-98&%�8s"'+)-8%m"!!$

i)$+%.-+"8+)#!% ���'-8+#)8)82%"!"'+()'#!%98)+$%)8'!9&)824%%+(#8$\-(3"($6%'#.#')+-($6%"!"'+(-3#28"+)'%$1)+',"$6%:-!+#2"%("29!#+-($6%'#*!"$6%,"#+%
+(#8$\"(%"�9).3"8+6%.("�����%\!9-("$'"8+%!)2,+%*#!!#$+$4

��z�����|�
�

��������������{�z�{
������{x�

 �¡¢£�¤��¥�

����¦�������}���

§C̈FEGEI>H ©JGHFª>J«@J ]H?H>̂H
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APPENDIX G: WILDLIFE SURVEY REPORT 



TECHNICAL MEMO

Tetra Tech EBA Inc.
442 - 10 Street N.

Lethbridge, AB T1H 2C7 CANADA

Tel 403.329.9009 Fax 403.328.8817

ISSUED FOR REVIEW

To: The City of Lethbridge Date: July 8, 2015

c: Memo No.:

From: Tetra Tech EBA Inc. File: 704-ENVIND03703-01

Subject: Waterbridge Wildlife Surveys

This ‘Issued for Review’ document is provided solely for the purpose of client review and presents our interim findings and

recommendations to date. Our usable findings and recommendations are provided only through an ‘Issued for Use’ document,

which will be issued subsequent to this review. Final design should not be undertaken based on the interim recommendations

made herein. Once our report is issued for use, the ‘Issued for Review’ document should be either returned to Tetra Tech EBA

or destroyed.

1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) conducted wildlife surveys as part of the supplemental environmental and

geotechnical services, as requested by the City of Lethbridge (City), for a portion of the proposed

Waterbridge Subdivision (Project) which encompasses 126.5 ha in SW¼ 23-08-22 W4M and NW¼ 14-08-22 W4M

(Project Area; Figure 1) located in west Lethbridge, Alberta. The wildlife surveys included an amphibian survey

(wetlands within 100 m of the Project Area), raptor nest survey (within a one kilometer buffer surrounding the Project

Area); and a general wildlife reconnaissance within the Project Area.

2.0 METHODS

2.1 Desktop Review

Tetra Tech EBA compiled a list of all species of management concern (SOMC) known or having the potential to

occur within the Project Area. The list was compiled by querying the Fisheries and Wildlife Internet Mapping Tool

(FWMIT; 1 kilometer circular radius from the centre of the Project Area; Government of Alberta 2014a) and known

species ranges (Alberta Conservation Association et al. 2006; Ridgely et al. 2007; International Union for

Conservation of Nature 2014). SOMC are any that meet one or more of the following criteria:

 Have provincial and/or federal restricted activity dates or setback distances;

 Ranked as ‘Sensitive’, ‘May Be At Risk’, or ‘At Risk’, by the General Status of Alberta Wild Species

(GSAWS; Government of Alberta 2010);

 Assessed as ‘Threatened’, ‘Endangered’, or ‘Special Concern’ by the Endangered Species Conservation

Committee (ESCC; Government of Alberta 2014b);

 Listed as ‘Threatened’ or ’Endangered’ under the Alberta Wildlife Act (AWA; Province of Alberta 2000);

 Assessed as ‘Special Concern’, ‘Threatened’, or ‘Endangered’ by the Committee on the Status of Endangered

Wildlife in Canada (COSEWIC; Government of Canada 2015); and
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 Listed as ‘Special Concern’, ‘Threatened’, or ‘Endangered’, or under the Species at Risk Act

(SARA; Government of Canada 2002).

Provincial recommended restricted activity dates and setback distances for grassland species are provided in

Recommended Land Use Guidelines for Protection of Selected Wildlife Species and Habitat within Grassland and

Parkland Natural Regions of Alberta (Government of Alberta 2011). Federal recommended restricted activity dates

and setback distances are provided in Petroleum Industry Activity Guidelines for Wildlife Species at Risk in the

Prairie and Northern Region (Environment Canada 2011) and in a personal communication from Environment

Canada (Gregoire 2013, 2014).

The location of the Project Area was compared to Key Range Layers and Key Wildlife Areas with

FWIMT (Government of Alberta 2014a).

2.2 Amphibian survey

Tetra Tech EBA completed an Auditory Amphibian Survey following the AEP (formerly ESRD) Sensitive Species

Inventory Guidelines (2013a) for six wetlands found within 100 m of the Project Area (Figure 1). Amphibian Acoustic

Surveys in the prairie region target Northern Leopard Frog (Lithobates pipiens), Great Plains Toad

(Anaxyrus cognatus), and Plains Spadefoot (Spea bombifrons). Tetra Tech EBA chose a 100 m buffer around the

Project Area based on recommended setback distances for amphibian SOMC that may occur in the vicinity of the

Project. At each station, all visual and aural detections of amphibians were recorded during a 3 minute point count.

Each survey began 30 min after sunset and ended by midnight. The surveys were conducted in air temperatures

between 4.9°C and 18°C, with winds were less than 3 on the Beaufort scale (0-19 kilometer/h), and in the absence

of precipitation. Tetra tech EBA conducted surveys on May 4, May 6, and May 21, 2015. Incidental detections of all

other wildlife were also recorded.

2.3 Raptor Nest Survey

Tetra Tech EBA conducted a raptor nest survey on June 23, 2015 via public roads for potential raptor stick-nesting

locations (trees, power poles, buildings) within one kilometer of the Project Area where suitable habitat was present

(Figure 1). Formal surveys for ground-nesting raptors were not conducted.

2.4 General Wildlife Reconnaissance Survey

Tetra Tech EBA completed a general wildlife reconnaissance survey June 23, 2015 to identify wildlife species that

may be using the Project Area (Figure 1). The general wildlife reconnaissance included the auditory and visual

identification of wildlife species present within the Project Area. In order to efficiently characterize wildlife use of the

site, the survey was conducted during the peak of the wildlife breeding season. The survey was conducted between

8 am and 11 am and in favourable weather conditions (i.e., seasonal normal temperatures, winds less than 3 on

the Beaufort scale, and in light to no precipitation).

3.0 RESULTS

3.1 Desktop Search

Tetra Tech EBA identified 44 SOMC having the potential to occur within the Project Area based on species ranges

(Table 1). No known records of SOMC were identified within the FWIMT tool (Government of Alberta 2014a).

A Key Wildlife and Biodiversity Zone was identified south and east of the Project Area but the proposed development

is not anticipated to affect wildlife habitat in this zone.
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The Project Area falls within the Sensitive Raptor Range for: Prairie Falcon (Falco mexicanus), Golden Eagle

(Aquila chrysaetos), and Ferruginous Hawk (Buteo regalis); Sensitive Amphibian Range; and Sharp-tailed Grouse

Survey Area (Government of Alberta 2014a).

3.2 Auditory Amphibian Survey

No amphibian SOMC were identified during the Auditory Amphibian Survey. During the first survey night and third

survey night (on May 5 and May 2, 2015, respectively) Boreal Chorus Frogs (Pseudacris maculate) were

identified at all survey stations except AMPH4 (Figure 1). Call codes ranged from 1 – 3, where call code 1 is between

1-5 individuals calling, call code 2 is 6-10 individuals calling, call code 3 is more than 10 individuals calling. During

the second survey night on May 6, 2015 Boreal Chorus Frogs were identified only at survey station AMPH3 where

two individuals were heard. The lack of Boreal Chorus Frogs calling during the second survey night is likely

attributed to cool air temperatures (approximately 5 degrees Celsius).

3.3 Raptor Nest Survey

No raptor nests were identified during the Raptor Nest Survey. A pair of Swainson’s Hawks (Buteo swainsoni) were
observed approximately 100 m northeast of the Project Area. Swainson’s Hawks are ranked as ‘Sensitive’ in Alberta
(Government of Alberta 2010; Table 1). A Red-tailed Hawk (Buteo jamaicensis) was observed approximately
100 m southwest of the Project Area but no roads were present to access the area. Neither hawk species were
exhibiting behaviour indicative of a nest in close proximity (i.e., aggressive calling, swooping). No ground-nesting
raptor species were observed.

3.4 Wildlife Reconnaissance Survey

The Project Area is primarily cultivated land which is generally considered low quality habitat for wildlife,

although wildlife will still use this area. The survey focussed on areas of higher quality habitat for wildlife

(e.g., wetlands, non-cultivated areas). The wetlands and surrounding vegetation provide suitable habitat for

wetland-dependent species (e.g., waterfowl, blackbirds, frogs) and most species were concentrated in these areas.

The ditches and non-cultivated areas around the periphery of the Project Area offers suitable habitat for certain

wildlife species several of which were identified during the survey (e.g., Richardson’s ground squirrels

[Spermophilus richardsonii] and Clay-colored Sparrows [Spizella pallida]). A total of one amphibian species, 21 bird

species, and three mammal species were identified during the Wildlife Reconnaissance Survey (Table 1). No

reptiles were identified.

Three observations warrant additional discussion:

 A Spotted Sandpiper (Actitis macularius) nest containing four eggs was identified at GPS coordinate

12 U 363481 5502262 (Figure 1). Ground-nesting birds in the grassland region have a minimum recommended

setback of 50 m from active nests from April 15 to August 15 (Gregoire pers. comm. 2014).

 A Black-billed Magpie Nest (Pica hudsonia) was identified at GPS coordinate 12 U 363433 5501424 (Figure 1).

The minimum recommended setback for forest-nesting species is 30 m from active nests (Gregoire pers. comm.

2014); however, this nest was no longer active and thus no setbacks are warranted. This nest was likely used

this season given the good condition of the nest and the family of Black-billed Magpies nearby.
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 A pair of Long-billed Curlews (Numenius americanus) appears to be nesting in the Project Area near

GPS coordinate 12 U 363698 5501299 (Figure 1). The pair was showing characteristic nesting behaviour

(agitated, swooping, calling) at a dried wetland and are likely nesting in the surrounding vegetation. The nest

was not found. Long-billed Curlews are federally listed under the SARA as ‘Special Concern’ and their nests

and surrounding habitat have a provincially recommended setback of 100 m from April 15 to July 15 and a

federally recommended setback of 200 m from April 15 to July 15 (Table 1).

4.0 DISCUSSION AND RECOMMENDATIONS

4.1 Limitations of Surveys

Field surveys can only confirm the presence of wildlife at the time of surveys.

4.2 Auditory Amphibian Survey

No amphibian SOMC were detected during the Auditory Amphibian Survey and thus no mitigation measures are

recommended. If any Northern Leopard Frogs, Great Plains Toad, or Plains Spadefoot Toad are identified, either

prior to or during construction, it is recommended that a qualified professional biologist be consulted.

4.3 Raptor Nest Survey

No raptor nests were located during the Raptor Nest Survey and there is minimal suitable habitat for stick-nesting

raptors in the vicinity of the Project. No further mitigation measures are recommended for the management of stick-

nesting raptors. If a large stick nest or a nest of a ground-nesting raptor (e.g., Northern Harrier) is identified, either

prior to or during construction, it is recommended that a qualified professional biologist be consulted.

4.4 General Wildlife Reconnaissance Survey

Tetra Tech EBA called Canadian Wildlife Service – Environment Canada to determine appropriate mitigation for

the federally listed Long-billed Curlews nesting in the Lethbridge area in cultivated fields; no Project details were

discussed. Environment Canada recommended that the area where the Long-billed Curlews are potentially nesting

not be cleared until after July 15 (Gregoire pers. comm. 2015). However, because of the presence of other

breeding birds on site, Environment Canada and Tetra Tech EBA recommends that clearing be postponed until the

end of the breeding bird season (approximately August 15) to avoid the destruction of bird nests

(Environment Canada 2015). Wetlands containing waterfowl should not be drained until the broods (i.e., ducklings)

are able to fly, which may be as late as August 31. If construction activities occur during the bird breeding season,

it is recommended that a Pre-disturbance Nest Survey and Waterfowl Brood Survey is completed by a qualified

professional biologist. If clearing does not occur within seven days of the survey, the surveys should be repeated.

If an active nest or brood is found during construction, it is recommended that a qualified professional biologist be

consulted to provide mitigation recommendations.

Tetra Tech EBA did not identify any wildlife issues pertaining to mammals or reptiles. In the event that an important

wildlife feature (e.g., nest, den, hibernaculum, rookery) is identified prior to or during construction, it is recommended

that a qualified professional biologist be consulted to provide mitigation recommendations.
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5.0 LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of the City of Lethbridge and their agents. Tetra Tech EBA

Inc. does not accept any responsibility for the accuracy of any of the data, the analysis, or the recommendations

contained or referenced in the report when the report is used or relied upon by any Party other than the City of

Lethbridge, or for any Project other than the proposed development at the subject site. Any such unauthorized use

of this report is at the sole risk of the user. Use of this report is subject to the terms and conditions stated in Tetra

Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are attached to this memo.
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ATTACHMENTS

TABLES (1)

FIGURES (1)

TETRA TECH EBA’S GENERAL CONDITIONS
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Distance (m) Time of Year Feature Distance (m) Time of Year Feature

Boreal Chorus Frog Pseudacris maculata Secure - - - - - - - - - -

Canadian Toad Anaxyrus hemiophrys May Be at Risk Data Deficient - Not at Risk - - - - - - -

Long-toed Salamander Ambystoma macrodactylum Sensitive Special Concern - - - - - - - - -

Northern Leopard Frog Lithobates pipiens At Risk Threatened - Special Concern Special Concern 100 Year Round Breeding Pond 400 Year Round Breeding Pond and Wintering Site

Plains Spadefoot Spea bombifrons May Be at Risk - - Not at Risk - 100 Year Round Class III Wetlands on Native Prairie - - -

American Bittern Botaurus lentiginosus Sensitive - - - - - - - - - -

American Crow Corvus brachyrhynchos Secure - - - - - - - - - -

American Kestrel Falco sparverius Sensitive - - - - - - - - - -

Bald Eagle Haliaeetus leucocephalus Sensitive - - - - 1000 Year Round Nesting Site - - -

Baltimore Oriole Icterus galbula Sensitive - - - - - - - - - -

Bank Swallow Riparia riparia Secure - - Threatened - - - - - - -

Barn Swallow Hirundo rustica Sensitive - - Threatened - - - - 100 May 1 - Aug. 31 Nest

Black-billed Magpie Pica hudsonia Secure - - - - - - - - - -

Black-crowned Night Heron Nycticorax nycticorax Sensitive - - - - - - - - - -

Brewer's Blackbird Euphagus cyanocephalus Secure - - - - - - - - - -

Canvasback Aythya valisineria Secure - - - - - - - - - -

Common Nighthawk Chordeiles minor Sensitive - - Threatened Threatened - - - 200 May 1 - Aug 31 Nest

Common Yellowthroat Geothlypis trichas Sensitive - - - - - - - - - -

Ferruginous Hawk Buteo regalis At Risk Endangered Endangered Threatened Threanted 1000 Year Round Nesting Site 1000 Year Round Nest

Golden Eagle Aquila chrysaetos Sensitive - - - - 1000 Year Round Nesting Site - - -

Great Blue Heron Ardea herodias Sensitive - - - - 100 Year Round Nesting Site - - -

Horned Grebe Podiceps auritus Sensitive - - Special Concern - - - - 100 Apr. 1 - Aug. 31 Nesting Waterbody

House Sparrow Passer domesticus Exotic - - - - - - - - - -

Killdeer Charadrius vociferus Secure - - - - - - - - - -

Lesser Scaup Aythya affinis Sensitive - - - - - - - - - -

Loggerhead Shrike Lanius ludovicianus Sensitive Special Concern - Threatened Threatened - - - 400 May 1 - Aug. 15 Nest

Long-billed Curlew Numenius americanus Sensitive Special Concern - Special Concern Special Concern 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 200 Apr. 15 - Jul. 15 Nest

Mallard Anas platyrhynchos Secure - - - - - - - - - -

Marbled Godwit Limosa fedoa Secure - - - - - - - - - -

Mourning Dove Zenaida macroura Secure - - - - - - - - - -

Northern Harrier Circus cyaneus Sensitive - - - - - - - - - -
Northern Shoveler Anas clypeata Secure - - - - - - - - - -

Osprey Pandion haliaetus Sensitive - - - - - - - - - -

Pied-billed Grebe Podilymbus podiceps Sensitive - - - - - - - - - -

Prairie Falcon Falco mexicanus Sensitive Special Concern - - - 1000 Year Round Nesting Site - - -

Red-tailed Hawk Buteo jamaicensis Secure - - - - - - - - - -

Red-winged Blackbird Agelaius phoeniceus Secure - - - - - - - - - -

Savannah Sparrow Passerculus sandwichensis Secure - - - - - - - - - -

Sharp-tailed Grouse Tympanuchus phasianellus Sensitive - - - - 500 Year Round Lek - - -

Short-eared Owl Asio flammeus May Be at Risk - - Special Concern Special Concern 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 200 Apr. 1 - Jul. 31 Nest

Solitary Sandpiper Tringa solitaria Secure - - - - - - - - - -

Spotted Sandpiper Actitis macularius Secure - - - - - - - - - -

Sprague's Pipit Anthus spragueii Sensitive Special Concern - Threatened Threatened 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat 350 May 1 - Aug. 31 Nest

Swainson's Hawk Buteo swainsoni Sensitive - - - - - - - - - -

Tree Swallow Tachycineta bicolor Secure - - - - - - - - - -
Upland Sandpiper Bartramia longicauda Sensitive - - - - 100 Apr. 1 - Jul. 15 Active Nest and Surrounding Habitat - - -
Vesper Sparrow Pooecetes gramineus Secure - - - - - - - - - -

Willet Tringa semipalmata Secure - - - - - - - - - -

Yellow-headed Blackbird Xanthocephalus xanthocephalus Secure - - - - - - - - - -

American Badger Taxidea taxus Sensitive Data Deficient - Special Concern - - - - 200 - Den

Bobcat Lynx rufus Sensitive - - - - - - - - - -

Canadian Lynx Lynx canadensis Sensitive - - - - - - - - - -

Cougar Puma concolor Sensitive - - Data Deficient - - - - - - -

Eastern Red Bat Lasiurus borealis Sensitive - - - - - - - - - -

Hoary Bat Lasiurus cinereus Sensitive - - - - - - - - - -

Little Brown Myotis Myotis lucifugus Secure - - Endangered Endangered - - - - - -

Long-tailed Weasel Mustela frenata May Be At Risk - May Be At Risk - - - - - - - -

Mule Deer Odocoileus hemionus Secure - - - - - - - - - -

Richardson's Ground Squirrel Spermophilus richardsonii Secure - - - - - - - - - -

Silver-haired Bat Lasionycteris noctivagans Sensitive - - - - - - - - - -

Western Harvest Mouse Reithrodontomys megalotis Undetermined - - Endangered Endangered - - - 250 Year Round Nest

Western Small-footed Bat Myotis ciliolabrum Sensitive - - - - - - - - - -
White-tailed Deer Odocoileus virginianus Secure - - - - - - - - - -

500 Year Round Hibernacula

200 Year Round Rookery

Eastern Plains Garter Snake Thamnophis radix Sensitive - - - - - - - - - -

500 Year Round Hibernacula

200 Year Round Rookery
Wandering Garter Snake Thamnophis elegans Sensitive - - - - - - - - - -

Notes:

Species of management concern potentially found within the proposed development area but not detected by Tetra Tech EBA
1

Species Ranges from Government of Alberta Conservation Association et al. 2006; Ridgely et al. 2007; and International Union for Conservation of Nature 2014.
2

General Status of Alberta Wild Species (Government of Alberta 2010)
3

Endangered Species Conservation Committee (Government of Alberta 2014b)
4

Alberta Wildlife Act (Province of Alberta 2000)
5

Committee on the Status of Endangered Wildlife in Canada (Government of Canada 2015)
6

Species At Risk Act (Government of Canada 2002)
7

Alberta Environment and Parks (formerly Alberta Environment and Sustainable Resource Development) (Governent of Alberta 2011; Government of Alberta 2012)
8

Canadian Wildlife Service (Environment Canada 2011; pers. comm. Gregoire 2013)

Prairie Rattlesnake Crotalus viridis May Be at Risk Special Concern Special Concern - - -

Scientific Name

Amphibians

GSAWS
2

ESCC
3

COSEWIC
5

SARA
6 CWS Recommended Setback for High Disturbance Activities

8
AEP Recommended Setback for High Disturbance Activities

7

-

-

AWA
4

-

Table 1. All Wildlife Species Detected and Species of Management Concern Potentially Found within 1 km of the Proposed Development Area1

Data Deficient - - - -

Birds

Mammals

Reptiles

Bull Snake Pituophis catenifer Sensitive -

Common Name

Waterbridge Wildlife Table 1 of 1
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GENERAL CONDITIONS

1

GEOENVIRONMENTAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a

specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those

to which it refers. Any variation from the site or proposed

development would necessitate a supplementary investigation and
assessment.

This report and the assessments and recommendations contained

in it are intended for the sole use of Tetra Tech EBA’s client. Tetra
Tech EBA does not accept any responsibility for the accuracy of

any of the data, the analysis or the recommendations contained or

referenced in the report when the report is used or relied upon by
any party other than Tetra Tech EBA’s Client unless otherwise

authorized in writing by Tetra Tech EBA. Any unauthorized use of

the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either

wholly or in part without the prior, written permission of Tetra Tech
EBA. Additional copies of the report, if required, may be obtained

upon request.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy

versions of reports, drawings and other project-related documents
and deliverables (collectively termed Tetra Tech EBA’s instruments

of professional service), only the signed and/or sealed versions

shall be considered final and legally binding. The original signed
and/or sealed version archived by Tetra Tech EBA shall be deemed

to be the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any

circumstances, no matter who owns or uses them, be altered by

any party except Tetra Tech EBA. The Client warrants that Tetra
Tech EBA’s instruments of professional service will be used only

and exactly as submitted by Tetra Tech EBA.

Electronic files submitted by Tetra Tech EBA have been prepared

and submitted using specific software and hardware systems. Tetra

Tech EBA makes no representation about the compatibility of these
files with the Client’s current or future software and hardware

systems.

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or

conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to

such bodies or persons as required may be done by Tetra Tech

EBA in its reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO TETRA TECH EBA BY

OTHERS

During the performance of the work and the preparation of the

report, Tetra Tech EBA may rely on information provided by
persons other than the Client. While Tetra Tech EBA endeavours to

verify the accuracy of such information when instructed to do so by

the Client, Tetra Tech EBA accepts no responsibility for the
accuracy or the reliability of such information which may affect the

report.



 

 

3520 – 114 Ave SE, Calgary, Alberta T2Z 3V6, Phone (403) 201-5577, Fax (403) 201-5580 
Toll Free: 1-800-665-DUCK (3825), E-mail: webfoot@ducks.ca, Website: ducks.ca 

June 8, 2015 
 
The City of Lethbridge 
910-4th Avenue South 
Lethbridge, AB 
T1J 0P6 
 
Attention: Michael Kelly 
 
Re:  Wetland Loss Compensation – Waterbridge 
 
Ducks Unlimited Canada (DUC) supports the protection of wetlands as the foundation to 
fulfilling the goals of the North American Waterfowl Management Plan (NAWMP), specifically 
the Alberta component.  In cases where avoidance or minimization of the wetland impacts cannot 
be achieved, DUC through its proactive wetland restoration efforts supports the mitigation 
process by providing restoration of drained wetlands as a compensation option resulting in no net 
loss of wetlands. 
 
DUC is currently engaged in implementing restoration activities for wetland loss compensation 
options based upon program area implementation.  The wetlands to be restored will fall into the 
Alberta Prairie initiative and will replace the wetland loss from the proposed development with 
similar wetland classes within the same major watershed basin.  This landscape has been 
identified as an important wetland restoration area, which will support the recovery of waterfowl, 
wildlife and biodiversity within the southern region of Alberta. 
 
Following restoration of these drained wetlands, each individual project will be managed 
consistent with the Alberta NAWMP objectives.  These projects and the wetlands associated with 
them vary in size and class.  The restoration of wetlands in this initiative will provide adequate 
compensation for the wetland loss created by the proposed development. 
 
The proposed development according to the wetland impact assessment supplied by Tetra Tech 
EBA states that there would be a direct loss of 6.73 hectares of wetland habitat.  With the 
replacement ratio of 3:1, 20.19 hectares of restored wetland habitat will be required.  The cost of 
restoring these wetlands in the Alberta Prairie initiative being $10,000/ha, this equates to 
$201,900.00 plus GST, as total compensation. 
 
DUC requires written acceptance from The City of Lethbridge in the space provided below. 
Please return an executed copy of the proposal via email to c_bishop@ducks.ca. Once approved 
by Environment & Parks, please issue payment to DUC by a certified cheque or Bank draft to the 
address as indicated on the invoice. 
 
Upon receipt, DUC will provide a confirmation notice for The City of Lethbridge and 
Environment & Parks’s files. 
 
 



This proposal and the fees charged will be available for acceptance for 90 days from the date of 
issue.  Payment must be received within 30 days after approval has been issued from 
Environment & Parks.  If these terms are not met, DUC will not be obligated to complete the 
agreement. 
 
Please feel free to call Craig Bishop at (403) 668-0974 if you have any questions or concerns 
regarding this proposal. 
 
 
Yours Truly, 
 
 
 
___________________________________________ 
Scott Stephens 
 
 
Director of Regional Operations, Prairies 
Ducks Unlimited Canada 
 
 
Cc: Hensel, Bryan – Tetra Tech EBA 
 
Enclosures 
 
 
 
 
 
I, Michael Kelly, on behalf of The City of Lethbridge, do acknowledge and agree to accept the 
Wetland Loss Compensation proposal and its terms as prepared by Ducks Unlimited Canada. 
 
 
___________________________________________ 
Signature of Michael Kelly for The City of Lethbridge. 
 
 
 
 
 
 
 
 
 
 
 
 



Ducks Unlimited Canada – Wetland Loss Compensation Proposal 
 
Impacted Wetland Site Information 
 
Clients Name:   The City of Lethbridge 
 
Development Name:  Waterbridge 
 
Impact Location:  SW 23-08-22-W4m 
 
Impact Area:   6.73 ha. 
 
Classification System:  Stewart & Kantrud 
 
Impacted Classes:  Class II’s & III’s 
 
Impacted Watershed:  South Saskatchewan River 
 
Restoration Compensation 
 
DUC Initiative:   Alberta Prairie 
 
Restoration Watershed:  South Saskatchewan River 
 
Replacement Ratio:  3:1 
 
Replacement Area:  20.19 ha. 
 
Compensation Rate:  $10,000/ha. 
 
Total Compensation:  $201,900.00 + GST 
 
Prepared for:   The City of Lethbridge 
 
Prepared by:   Craig Bishop 

Ducks Unlimited Canada 
 
 
Date:    June 8, 2015 
 
 
 
 
 
 
 



 

INVOICE 
 
Invoice#:  CB15/085-WR 
 
 
TO:   The City of Lethbridge 

910-4th Avenue South 
Lethbridge, AB 
T1J 0P6 

 
PAYABLE TO: Ducks Unlimited Canada 
   17915 – 118th Avenue 
   Edmonton, AB  
   T5S 1L6 
 
ATTENTION:  Pamela Corbett 
 
DATE:   June 8, 2015 
 
DESCRIPTION: Waterbridge 
   Compensation for Wetland Loss 
 
 
Compensation Total:   $201,900.00 
5% GST:        10,095.00 
 
Total Payable to DUC:  $211,995.00 
 
GST#: 118888957 
 
Terms:  Payment due 30 days from issue of Environment & Parks approval. 
 
 
 
 



  

 

APPENDIX H: HISTORICAL RESOURCES APPROVAL 











Application for Historical Resources Act Clearance

Activity Administration

Date Received: January   16, 2012 HRM File: 4835-12-0010

Purpose of Application: All New Lands Additional Lands No New Lands

Project Category: Subdivisions (4835)

Project Type:

Project Identifier: City of Lethbridge Waterbridge and Extension
Additional Identifier(s):

Key Contact: Brian C Vivian Affiliation: Lifeways of Canada Limited
Address: #105, 809 Manning Road NE City / Province: Calgary, AB
Postal Code: T2E 7M9 Phone: (403) 730-9461
E-mail: vivian@lifewaysofcanada.com,

claire@lifewaysofcanada.com
Fax: () -

Your File Number:

Is the Proponent the same as the Key Contact? Yes No If no, complete the following:
Proponent: City of Lethbridge -Real Estate and Land Contact Name: Michael Kelly
Address: 910-4th Avenue South City / Province: Lethbridge,, AB
Postal Code: T1J 0P6 Phone: (403) 320-3194
E-mail: Michael.Kelly@lethbridge.ca Fax: () -

Proposed Development Area Land Ownership
MER RGE TWP SEC LSD List FRH SA CU CT

4 22 8 22 3, 4
4 22 8 22 1, 2
4 22 8 15 9, 10, 15, 16
4 22 8 15 11, 12, 13, 14

HRM File: 4835-12-0010 Page 1 of 2

287.124
Lot, Block, Plan
Other Reference Number

Residential Subdivision

Other

Commercial Subdivision
Industrial Subdivision
Area Structure Plan /
Outline Plan
Access Road
Electrical / Utility
Water Supply Line
Sewage Line

ESRI Shapefiles are attached
(yes/no)
Approximate Project Area (ha)



Listed Lands Affected
MER RGE TWP SEC LSD HRV Category

4 22 8 15 9 5 a
4 22 8 15 10 5 a
4 22 8 15 11 5 a
4 22 8 15 11 5 a
4 22 8 15 12 5 a
4 22 8 15 12 5 a
4 22 8 15 13 5 a
4 22 8 15 14 5 a
4 22 8 15 15 5 a
4 22 8 15 16 5 a

Comments:

Historical Resources Impact Assessment:
For archaeological resources:
Has a HRIA been conducted? Yes No Permit Number (if applicable):
For palaeontological resource:
Has a HRIA been conducted? Yes No

Historical Resources Act clearance is granted subject to Section 31 of the Resources Act, "a person who discovers an historic
resource in the course of making an excavation for a purpose other than for the purpose of seeking historic resources shall forthwith
notify the minister of the discovery". The chance discovery of historical resources is to be reported to the contacts identified within
the listing.

HRM File: 4835-12-0010 Page 2 of 2

Date
January   27, 2012



Statement of Justification for Historical Resources Act Requirements 
for projects other than small-scale oil and gas 

 

Project Name or Project Identifier: City of Lethbridge Waterbridge and Extension 
Area Structure Plan  

Name: Christy de Mille 
Corporate name of consulting company: Lifeways of Canada Limited 
Phone number: (403) 730-9461 
Fax number: (403) 730-5192  
E-mail address: christy@lifewaysofcanada.com  

Name of proponent contact: Michael Kelly 

Corporate name of proponent: City of Lethbridge -Real Estate and Land 
Development 
Address:910-4th Avenue South, Lethbridge, Alberta, T1J 0P6 

Phone number: (403) 320-3194 
Email: Michael.Kelly@lethbridge.ca 

Name of agent contact: Derrick Tannahill 

Corporate name of agent: Associated Engineering 
Address:1-2225 Northridge Drive, Saskatoon, SK, Canada, S7L 6X6 
Phone number: (306) 653-4969 

Email: tannahill@ae.ca 

Lands Affected 

Legal Description Land Ownership Type HRV 
NW 15-08-22 W4M (portion thereof) 
NE 15-08-22 W4M 
SE 22-08-22 W5M (portion thereof)` 
SW 22-08-22 W4M (portion thereof) 

Freehold 
Freehold 
Freehold 
Freehold 

 4a, 5a 
 5a 
 n/a 
 n/a 

Activity type and Anticipated Ground Disturbance 
Area Structure Plan for future urban development on the southwestern edge of the City 
of Lethbridge (Figures 1-3).  

Project size 287.124 ha 

Existing Disturbance 
All of the project lands are cultivated cropland and therefore surface deposits have 
been heavily disturbed by agricultural activities.  

Landscape and Environmental Information 
The project is on the uplands in a large bend of the Oldman River, upstream of the city 
of Lethbridge and north of the confluence of the Oldman and St. Mary Rivers (Figure 1). 
The uplands are weakly to moderately developed hummocky terrain (Shetsen 1990), 
while outside the study area, deeply incised coulees and slumping walls dominate the 
river valley. The upper valley margin of the Oldman River is more than 400 metres 
south of the closest margin of the study area. The proposed development is in the 
Mixed Grass region of the Grassland Natural Region (NRC 2006). The area is entirely 
cultivated and no natural vegetation communities remain. Due to the presence of the 
hummocky terrain there is some limited potential for sediment traps to be present.  

 



Archaeological Resources 

Borden #  HRV Relationship to activity Anticipated Impacts 
DjPf-30 
DjPf-31 
DjPf-32 
DjPf-33 
DjPf-34 
DjPf-35 
DjPf-36 
DjPf-37 
DjPf-40 

0 
0 
0 
4 
4 
0 
4 
0 
4 

Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 
Site within 1 km of project 

No impact 
No impact 
No impact 
No impact 
No impact 
No impact 
No impact 
No impact 
No impact 

Historic Structure(s) Anticipated Impacts 
Although a farmyard is 
present in SW 22-08-22-
W4M, the development area 
includes only a small southern 
portion of this quarter section 
and will not impact the 
farmyard 

No impact  

Permit Number(s) Relationship to proposed development footprint 
75-045 
76-013 
77-020 
80-013 
82-092 
84.065 
91-034 
99-078 
00-200 
03-032 
07-198 

Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 
Within same Township and Range as project area 

Illustrative Materials (4 sheets) 
Figure 1: NTS 1:50,000 of Proposed Project Area. 

Figure 2. Proposed Project Plan. 

Figure 3: Google Earth Imagery of Proposed Project Area. 

Figure 4. 1891 Surveyor’s Township Plan. 



Evaluation 
The proposed City of Lethbridge Waterbridge and Extension Area Structure Plan occurs 
on previously cultivated uplands, more than 400 metres north of the Oldman River’s 
margin.  All surface deposits have been disturbed. Both the NW and NE quarters of 15-
08-22-W4M have an oil/gas wells located within the project boundary. In addition, a 
pipeline crosses over the NW quarter of 15-08-22-W4M (Figure 2). Although there is 
some limited potential for sediment traps, the potential for intersecting significant 
historical resources in the development area is considered low (see below).  

All of the proposed project lands, with the exception of those portions in 22-08-22-W4M, 
are listed as having high potential to contain archaeological sites. These are based on 
the land’s location on uplands above the confluence of the St. Mary and Oldman Rivers. 
It is believed that these lands were heavily used by First Nations peoples during 
Precontact times and during the early Historic Period. No known archaeological sites are 
present within the proposed project area. A number of sites have been recorded in 
adjacent sections, however they are all associated with the river valley margin (Figure 
1).  A number of Historic Resource Investigations have been undertaken on similar 
upland properties immediately to the east of the currently proposed development area, 
with no sites recorded away from the valley edges. Consequently, the potential for 
impacting significant archaeological sites in the proposed development footprint is 
considered low. 

An Historic Trail connecting Fort Whoop-UP and the Kainah (Blood) Reserve to the 
southwest is indicated on the early surveyors Township plans of this area (Figure 4). A 
maps from 1891 shows this trail cutting across the broad meander of the Oldman River 
through the proposed project area; however traces of this trail have been obliterated by 
cultivation of these lands.  

Although a farmyard is present in SW 22-08-22-W4M, the proposed project area is 
limited to the very southern portion of this quarter section and will not impact the 
farmyard. 

Recommendations (Recommendations regarding archaeological resources must be 
made by a professional archaeologist.) 
The entire project area has been previously cultivated and is located well back from the 
valley margin. No known sites are located within the project area. Although the project 
area is crossed by an Historic Trail, any traces of it would have been destroyed by the 
agricultural activities. Although there is some limited potential for sediment traps, the 
potential for the proposed development intersecting significant historic resources is 
considered low. Therefore, I recommend that the City of Lethbridge be granted 
Historical Resources Act clearance for the Waterbridge and Extension Area 
Structure Plan development project as it now stands. Pursuant to Section 31 of the 
Historical Resources Act, should any historic resources be discovered during 
construction, the Historical Resources Management Branch is to be contacted 
immediately. 

Recommendations made by:  

 

Christy de Mille, Ph.D. 

Date:  
 
December 15, 2011 
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Figure 4: 1891 Surveyors Township Plan. 



  

 

APPENDIX I: TRANSPORTATION IMPACT ASSESSMENT 
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|U~VVW_uỲU_bU[\]̂UZ_ecwXd[U]̂UYdUYZw]d]̂[WY[]uXUbcde[]_dU]dZ]eY[]dvUWXYZ]dX̂̂Ub_WUWX̀XŶXUYdZUZ_X̂Ud_[U]wVYW[ÙXvỲÙ]Yy]̀][aU_dU[_U[\XU~VVW_uXWU
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IRAE?@AHIJKeAA

-./.-1234567891;875��;15:;<38=1

>?@A�CEwAIRA�@E?jHCKG@AH@K@DCGF@KAE?@CHAEHJFDCEAF@ELIHMACFAE?@ARJPPAIRAfcf�eA>?@AQ̀KJE@KAEHJFDCEAF@ELIHMACDAJA

OIajCFJECIFAIRA�CG?A�H@�Q@FOwA�CF@DAJFKA�@CG?jIQH?IIKA�CF@DkAL?CO?AJH@AD@H_CO@KALCE?AH@GQPJHAHIQE@APIOJECIFDA

JFKAECa@DkALCE?A�@aJFKA�@D̀IFD@A�IF@DeA�@aJFKA�@D̀IFD@A�IF@DAJH@AK@DCGFJE@KAJH@JDAL?@H@AIF̂K@aJFKAD?QEEP@DA
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h9

¤¥9¦C<9 ¨̈¬9 d«§9 id9 dd¬9 ëª9 dhh9 ¬©9
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5ADS1M0=TUCQ@0VYY0:W0

+,-./0123.4050607Z.;99O0123.4050

=>.?;34/@0
A0=BF0/@0 DD0 A0=BF0/@0 DD0

7Z.;99O0123.405060G-4.;0A9H4,I32<0

=>-9J079;-2944,<@0
G0=E0/@0 DD0 G0=E0/@0 DD0

7Z.;99O0123.405060A./-NZ90

A9H4,I32<0=>-9J079;-2944,<@0
G0=E0/@0 DD0 G0=E0/@0 DD0

]̂_ 72.-.N340:9I,:,;-/032,0-Z9/,0-Z3-032,09J,23-.;?03-030S̀ >09a0R0b0\092030IbN09a0?2,3-,20-Z3;0TUQTU0

L̂_ 743.2,0829:,;3<,050605.;;.J,?0A4I<050./0J29J9/,<03/03029H;<3c9H-03;<0./0-Z,2,a92,0.;N4H<,<0.;0-Z,0>deMG03;34P/./0.;0

13c4,0XD[U0

fghij_klmn_opii_qprisltpu_fvgwwrx_yzjvgurt{|_}~�����_

d�1RM>R71d̀�0 GU+U08RG�0�̀ �M0 8U+U08RG�0�̀ �M0
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%*��)��

+,-./0012+31

45-0/671

8.9:9;/01<=,->-?:@1

4,A;71BCD:E1F1GH-H-I1

+,-./0012+31

45-0/671

8.9:9;/01<=,->-?:@14,A;71

BCD:E1F1GH-H-I1

<;</J:-.1K=H0-,/.L1M1A1<:N1KH.O-1

K=H0-,/.L1M1P1Q.-/:1K-/.1

K=H0-,/.L1M1A1</;2-=L15.9,-1M1

R14S1J71 TT1 R14C1J71 TT1

<-:9J1U./901M1P1Q.-/:1K-/.1

K=H0-,/.L1M1
R14S1J71 TT1 R14V1J71 TT1

<-:9J1U./901M1P180/9.-1W.=>-?/L-1 R14S1J71 TT1 R14C1J71 TT1

80/9.-1W.=>-?/L-1M1P1M9??9X-Y1

K=H0-,/.L1M1
R14Z1J71 TT1 R14S1J71 TT1

<-:9J1U./901M1P1M=00/J:=?1

K=H0-,/.L1
R14D1J71 TT1 R14D1J71 TT1

<-:9J1U./901M1P18E9?==O1U./901M1 R14S1J71 TT1 R14Z1J71 TT1

1

[\]̂_̀abcd̀efg_hi_jgklf̀emnhlo_m_fgì

pqUrs3r8Up+q1 srGtpsr51p<Ws+ur<rqU3@1

39>=?1v./J-.1K=H0-,/.L1M1P18=0H>w9/1

K=H0-,/.L1M11

q=?-1

<;</J:-.1K=H0-,/.L1M1P139>=?1v./J-.1

K=H0-,/.L1M11

q=?-1

<;</J:-.1K=H0-,/.L1M1A1<:N1KH.O-1K=H0-,/.L1

M1P1Q.-/:1K-/.1K=H0-,/.L1M1A1</;2-=L15.9,-1

M11

p?J:/001:./xx9;1J9Y?/0J1

yz1

p?J:/001/1J9?Y0-T0/?-1.=H?L/w=H:1

<:N1KH.O-1K=H0-,/.L1M1P1s=;O61<=H?:/9?1

K=H0-,/.L1M11

q=?-1

<-:9J1U./901M1P1Q.-/:1K-/.1K=H0-,/.L1M11

p?J:/001:./xx9;1J9Y?/0J1{10-x:T:H.?10/?-J1=?1/001/XX.=/;E-J1{1.9YE:T:H.?10/?-J1=?1

?=.:Ew=H?L|1J=H:Ew=H?L1/?L1}-J:w=H?L1/XX.=/;E-J1

yz~

p?J:/001/1�T0/?-1.=H?L/w=H:14-/J:w=H?L1/?L1}-J:w=H?L1/XX.=/;E-J1J9?Y0-10/?-1

-?:-.9?Y|1?=.:Ew=H?L1/?L1J=H:Ew=H?L1/XX.=/;E-J1:}=1-?:-.9?Y10/?-J71

Q.-/:1K-/.1K=H0-,/.L1M1P139>=?1v./J-.1

K=H0-,/.L1M11

q=?-1
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+,-./01-.,01234-5.,60708079::9;-<01234-5.,60

700

=2:-0

>-/9?0@,.9407080A4.9,-0B,2C-:.6-0

D:?/.440/,.EE9F0?9<:.4?0G04-E/H/3,:04.:-?02:0?23/IJ23:60.:60-.?/J23:60

.;;,2.FI-?0G0,9<I/H/3,:04.:-02:0K-?/J23:60.;;,2.FI0

LMN

D:?/.440.0?9:<4-H4.:-0,23:6.J23/0K9/I0.0?23/IJ23:60,9<I/H/3,:0?49;04.:-O0

A4.9,-0B,2C-:.6-080P/49:01234-5.,600 =2:-0

A4.9,-0B,2C-:.6-0708079::9;-<01234-5.,6070 D:?/.440.0?9:<4-H4.:-0,23:6.J23/0

A4.9,-0B,2C-:.6-07080Q2FRS0>23:/.9:0

1234-5.,60700

=2:-0

>-/9?0@,.94070807244.?/2:01234-5.,60

D:?/.440/,.EE9F0?9<:.4?0

LMN

D:?/.440.0?9:<4-H4.:-0,23:6.J23/0

7244.?/2:01234-5.,6080P/49:01234-5.,600 =2:-0

T3:,96<-01234-5.,607080P/49:01234-5.,600 =2:-0

T3:,96<-01234-5.,60708019?/FI201234-5.,600 =2:-0

T3:,96<-01234-5.,607080Q2FRS0>23:/.9:0

1234-5.,60700

=2:-0

>-/9?0@,.9407080AI9:22R0@,.940700

D:?/.440/,.EE9F0?9<:.4?0

LMN

D:?/.440.0?9:<4-H4.:-0,23:6.J23/0

AI9:22R0@,.9407080P/49:01234-5.,600 =2:-0

AI9:22R0@,.940708019?/FI201234-5.,600 =2:-0

UVW Q-X39,-609C;,25-C-:/?0.,-0/I2?-0/I./0J-S2:60.0C9:2,0,2.60?/2;HF2:/,244-609:/-,?-F/92:0K9/I0.0?9:<4-04.:-0;-,069,-F/92:0

1.?-602:0/I-0,-?34/?02E0/I-0E3440J3946H23/0.:.4S?9?0.4409:/-,:.40:-9<IJ23,I22609:/-,?-F/92:?0K94402;-,./-0.FF-;/.J4S0.?0

?9:<4-04.:-Y0C9:2,0,2.60?/2;HF2:/,240F2:E9<3,./92:0K9/I0/I-0-ZF-;/92:02E0/I-0A4.9,-0B,2C-:.6-0709:/-,?-F/92:0KI9FI0

9?0;,2;2?-60.?0.0?9:<4-H4.:-0,23:6.J23/O0@I-0>-/9?0@,.9409:/-,?-F/92:?0K94402;-,./-0.FF-;/.J4S0.?0J2/I0/,.EE9F0?9<:.4?0

.:60,23:6.J23/?0K9/I0/I-04.:-0F2:E9<3,./92:?0?I2K:09:0[\]̂_̀NabUO00
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+,-,./0/1234-/123/5678/12992:65/

;<<=>?@ABC@D?E@<<FG=HD?FE>FC?H@D>=HD=?IH>=JDJ<K>H>=JEF=HGFD?HLHFGMJ>>NOFG=?@=PF=?Q@=QJK=>?@A=C@D?E@<<FG=HD?FE>FC?H@D>=

QH?I=?IF=>?@A=IJRHDS=PFFD=EFC@OOFDGFG=@D=?IF=<@QFE=R@<NOF=JAAE@JCI=QIFD=?IF=E@JG>=JEF=@L=?IF=>JOF=

C<J>>HLHCJ?H@DT=;<<BQJK=>?@A=C@D?E@<=CJD=PF=N>FG=HD=<@CJ?H@D>=QIFEF=?IFEF=JEF=CJAJCH?K=CIJ<<FDSF>=QH?I=?Q@=QJK=>?@A=

C@D?E@<U=PN?=>HSDJ<>=JEF=D@?=KF?=QJEEJD?FGT=;<<BQJK=>?@A=C@D?E@<=OJK=J<>@=PF=C@D>HGFEFG=HD=<@CJ?H@D>=QH?I=IHSI=

AFGF>?EHJDMCKC<HDS=R@<NOF>=QIFEF=@?IFE=AFGF>?EHJD=CE@>>HDS=C@D?E@<=GFRHCF>=OJK=D@?=PF=JAAE@AEHJ?FT==

VIF=WXWY=VEJD>A@E?J?H@D=;>>@CHJ?H@D=@L=ZJDJGJ=[JDNJ<=@L=\DHL@EO=VEJLLHC=Z@D?E@<=]FRHCF>U=̂[\VZ]_=HGFD?HLHF>=

SNHGJDCF=L@E=QIFEF=J<<BQJK=>?@A=>I@N<G=PF=C@D>HGFEFGT=VIH>=SNHGJDCF=HDGHCJ?F>=?IJ?=J<<BQJK=>?@A=C@D?E@<=OJK=PF=

Ǹ>?HLHFG=QIFEF=@DF=@E=O@EF=@L=?IF=L@<<@QHDS=C@DGH?H@D>=FaH>?>b=

cdefIFEF=?IF=?EJLLHC=R@<NOF>=@D=?IF=HD?FE>FC?HDS=E@JG>=JEF=JAAE@aHOJ?F<K=FgNJ<=JDG=?IF=C@OPHDFG=AFGF>?EHJD=JDG=

RFIHCN<JE=R@<NOF>=@D=?IF=OHD@E=E@JG=JRFEJSF=WXX=AFE=I@NE=L@E=JD=FHSI?BI@NE=AFEH@GU=

hdefIFEF=?IF=JRFEJSF=GF<JK=?@=?IF=OHD@E=E@JG=RFIHCN<JE=?EJLLHC=FD?FEHDS=?IF=HD?FE>FC?H@D=FaCFFG>=iX=>FC@DG>=AFE=

RFIHC<F=GNEHDS=?IF=AFJj=I@NEU=

kdefIFEF=?EJLLHC=>HSDJ<>=JEF=D@?=QJEEJD?FGU=JDG=J=C@<<H>H@D=AE@P<FO=IJ>=PFFD=HGFD?HLHFG=PK=J=>?J?H>?HCJ<=OF?I@G@<@SK=

?IJ?=HDGHCJ?F>=?IJ?=J=<@CJ?H@D=H>=@AFEJ?HDS=QH?I=PF<@Q=JRFEJSF=>JLF?K=C@OAJEFG=?@=>HOH<JE=HD?FE>FC?H@D>T=lL=D@?=

>?J?H>?HCJ<=JDJ<K>H>=H>=JRJH<JP<FU=J=?IEF>I@<G=@L=LHRF=C@<<H>H@D>=AFE=KFJE=@RFE=J=?IEFFBKFJE=AFEH@G=̂@E=JD=J<?FEDJ?F=

LEFgNFDCK=JAAE@RFG=PK=<@CJ<=A@<HCK_U=@L=J=?KAF=>N>CFA?HP<F=?@=AEFRFD?H@D=PK=?IF=HOA<FOFD?J?H@D=@L=JD=J<<BQJK=

>?@A=>I@N<G=PF=N>FGT=mNCI=C@<<H>H@D>=?KAHCJ<<K=HDC<NGF=EHSI?B=JDG=<FL?B?NED=C@<<H>H@D>=J>=QF<<=J>=EHSI?BJDS<F=

C@<<H>H@D>U=

nde;>=JD=HD?FEHO=OFJ>NEF=AEH@E=?@=?IF=HD>?J<<J?H@D=@L=?EJLLHC=>HSDJ<>U=@E=

ode;>=JD=HD?FEHO=OFJ>NEFU=L@E=J=AFEH@G=@L=JAAE@aHOJ?F<K=@DF=O@D?I=AEH@E=?@=>QH?CIHDS=?IF=>?@A=C@D?E@<=LE@O=@DF=

E@JG=?@=JD=HD?FE>FC?HDS=E@JGU=JDG=?IF=>NP>FgNFD?=EFO@RJ<=@L=FaH>?HDS=>?@A=>HSD>=@D=?IF=LHE>?=E@JGT==

pJE?=;=JDG=pJE?=q=@L=?IF=SNHGJDCF=JP@RF=QH<<=JAA<K=?@=?IF=fJ?FEOJEj=rN?<HDF=p<JD=JEFJT=;>=>NCIU=J<<=?Q@BQJK=>?@A=

C@D?E@<=HD?FE>FC?H@D>=QFEF=FRJ<NJ?FG=?@=J<<BQJK=>?@A=H>=EFgNHEFGT=schtouvwv=HDC<NGF>=HDL@EOJ?H@D=@D=?IF=?EJLLHC=

R@<NOF>=JDG=GF<JK=J?=J<<=?Q@BQJK=>?@ABC@D?E@<<FG=HD?FE>FC?H@D>=HD=?IF=>?NGK=JEFJT=x@?F=?IJ?=?IF=yBI@NE=R@<NOF>=QFEF=

F>?HOJ?FG=PK=JAA<KHDS=J=LJC?@E=@L=XTzy=?@=?IF=GJH<K=?EJLLHC=R@<NOF>=@D=?IF=OHD@E=<FST=VIH>=LJC?@E=QJ>=GFRF<@AFG=PK=

FaJOHDHDS=W{BI@NE=C@ND?>=C@DGNC?FG=PK=;<PFE?J=VEJD>A@E?J?H@D=HD=?IF=|F?IPEHGSF=JEFJ=JDG=GF?FEOHDHDS=QIJ?=

AFECFD?JSF=@L=?IF=GJH<K=R@<NOF=@CCNE>=QH?IHD=?IF=AFJj=yBI@NE=?HOFLEJOFT==

}~���e����e��}��e�����~�e������������e�~��~���e

��s�����s���u

���su�u ���su�u

��s�����s���u���u
��� ¡��¢u£�¤¥o¦§¤̈u�©sªu

¡����u
���©u«w¬�u
��� ¡�u

¡����u���©u
©���u£®ªu

��u ��u ¯�u ��u ��u°¦u��u ��u°¦ū�u

mHO@D=±EJ>FE=q<RG=²=Z@<NOPHJ=q<RG= v³́u µ¶́u y·X= ·̧X= zz̧= ¢́u ¢¢u

[C[J>?FE=q<RG=f=²=mHO@D=±EJ>FE=
q<RG=f==

{yiX= {y·X= BB= ¢³«́u {̧W= ³¢u wwu

[?T=qNEjF=q<RG=f=²=¹@CjK=
[@ND?JHD=q<RG=f==

³́«́u BB= WizX= iWzX= YWX·= wwu µ́u

ºEFJ?=qFJE=q<RG=f=²=mHO@D=±EJ>FE=
q<RG=f==

¢»¼́u ¼v́u iWXX= {Y·X= Y{̧½= ³¾u ³¢u

ºEFJ?=qFJE=q@N<FRJEG=f=²=
fHDDHAFS=q@N<FRJEG=f==

BB= ¢µv́u W̧iX= iyWX= y̧½= ¢¾u wwu
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,-./012304516.712829:-/62;4<-1=.0722 >>2 ??@AB CDEF2 CGHF2 DIH2 ?JB KKB

,-./012304516.712L282M4NOP2
Q4<6:./62;-=72L22

RERF2 RFEF2 >>2 STUAB GDEE2 SUB KKB

L4--.V:462;4<-1=.072829:-/62
;4<-1=.0722

IRF2 WIF2 >>2 XSAB HGI2 ?AB KKB

Y<60/7Z12;4<-1=.072L2829:-/62
;4<-1=.0722

X@AB [TAB GFIF2 WGF2 I\C2 ?AB ??B

Y<60/7Z12;4<-1=.072L282;/V:N]42
;4<-1=.0722

>>2 @JAB GDDF2 EIF2 HEC2 SB KKB

Y<60/7Z12;4<-1=.072L282M4NOP2
Q4<6:./62;-=72L22

?@XAB >>2 GFWF2 GW\F2 GFI\2 KKB ?SB

,]/644O2̂0./-2L2829:-/62;4<-1=.0722 @@AB >>2 CWDF2 HC\F2 \GF2 KKB ?[B

,]/644O2̂0./-2L282;/V:N]42
;4<-1=.0722

@SAB >>2 CHFF2 H\DF2 HWD2 KKB ?JB

?_̀ Q/640204.72=4-<51V2.012abcdedf

M1Z.07/6Z23.0:2924g2:]12Qĥ ,i2Z</7.6N1j2:]1246-P2/6:10V1N:/462k/:]201-.:/=1-P21l<.-2=4-<51V2462.--2-1ZV2/V2

L4--.V:462;4<-1=.072.6729:-/62;4<-1=.07m2̂]12V1N4672].-g24g23.0:29201l</01V2:].:2:]12I>]4<02N45n/6172o171V:0/.62

.672=1]/N<-.02=4-<512462:]125/640204.721l<.-V2.62.=10.Z124g2RFF2o102]4<0m2p/=162:].:2:]12I>]4<02=1]/N<-.02=4-<512

462L4--.V:462;-=72/V21V:/5.:172.:2HGIj2:]12.=10.Z12]4<0-P2=1]/N<-.02=4-<5124=102:].:2I>]4<02o10/472k4<-721l<.-2

.oo04q/5.:1-P2\Rm2r=162/g2o171V:0/.6V2.012.NN4<6:172g40j2/:2/V2]/Z]-P2<6-/O1-P2:42511:2:]12RFF2=1]/N-1so171V:0/.62

:]01V]4-7m23.0:2;24g2:]12Qĥ ,i2Z</7.6N12N46V/710V25/640204.7271-.Pm2;.V172462:]1201V<-:V24g2:]12YP6N]042.6.-PV/V2

/6N-<7172/62Y1N:/462DmCj2:]1012.012642/6V:.6N1V2k]10125/640204.7271-.P21qN117V2:]12:]01V]4-724g2CF2V1N467Vm22

;.V172462:]1V1201V<-:Vj2:k4>k.P2V:4o2N46:04-2/V2.oo04o0/.:12.:2.--2V:4o>N46:04--172V:<7P2/6:10V1N:/46Vm22

]̂12Qĥ ,i2.-V42/6N-<71V2Z</7.6N12462k]101264:2:42N46V/7102.-->k.P2V:4o2N46:04-2/6N-<7/6Zt2

u�v6204.7V2k]1012o04Z01VV/=12V/Z6.-2:/5/6Z21q/V:Vw2

u�9V2.2Vo1172N46:04-271=/N1w2

u� 4̂271g10254=1516:2:]04<Z]2.201V/716:/.-2.01.w2

u�v62/6:10V1N:/46V2k/:]2-1VV2:].62C2.67254012:]162H2.oo04.N]1Vw2

u�L]162o.0O172=1]/N-1Vj2N<0=1V2402Z0.71Vj2k4<-724nVN<012:]12=/1k24g2:]12V:4o2V/Z6w2

u�L]1012:0.gg/N2k4<-72n1201l</0172:42V:4o2462V:11o2Z0.71Vw2

u�L]10124:]102:0.gg/N271=/N1V2.012k/:]/62R\F2524g2:]12V:4o2V/Z6w2.672

u�L]1012:]12o0/5.0P2g<6N:/462/V2o04:1N:/4624g2o171V:0/.6V2.672:]1012.0124:]102540121gg1N:/=1251.6V2:42.7701VV2:].:2

V.g1:Pm2

;.V172462:]/V2-/V:j2:]12:k42o0/5.0P2N46V/710.:/46V2g402:]12L.:105.0O2v<:-/6123-.62.012:].:2.--2k.P2V:4o2N46:04-2

V]4<-7264:2n12N46V/710172g402:0.gg/N2N.-5/6Zj2.672:].:2-4N.:/46V2/716:/g/172.V230/40/:P2,04VV/6Z2x4N.:/46V2g402o14o-12

k.-O/6Z2.672NPN-/6Z2462:]12M1N4551671729N:/=12Q471V2y1:k40O2z{/Z<012I>R|j2V]4<-72g/0V:2n1201=/1k172g402

o171V:0/.62N04VV/6Z2N46:04-2k.00.6:Vm2977/:/46.-27/VN<VV/462462:]/V2:4o/N2/V2/6N-<7172/62Y1N:/462Im22

}~�~�����������������������������

977/:/46.-201V:0/N:/46V2462:]1204.7261:k40O2/6N-<712/716:/g/N.:/4624g2k]101246>V:011:2o.0O/6Z2V]4<-72n1201V:0/N:17j2

.672k]1012g046:>.NN1VV270/=1V2V]4<-72n1201V:0/N:17m2
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+,-./01,2340,45/,26/2-.507,4058-9.02.0:;<=>?@ABCD0E75410-.05/,44/06F7552G267/2-.07.103-FHI45J0K50L,432-H5FM0

I4./2-.4102.0N46/2-.0OJPD070G,-./01,2340,45/,26/2-.09750.-/07LLF2410/-0/84054QI4./0-G0RF72,40S,-I4.7140.-,/80-G0/840
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KHL
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S IT UU 9EV VETWW SVEU IC! ; SEX SVEX VEUY VEX9 9ZEX

T MS TW9 9EV VETWW XES IC! F SEX SVEX VEUY VEX9 9ZEV

U $T 9 9EV VETWW XET IC! F SEX SVEX VEUY VEX9 9UEW

FKKG%)<P USU 9EV VETWW XEY IC! F SEX SVEX VEUY VEX9 9ZEV
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X IT SY TEV VESXU SSEX IC! ; VEZ XEX VE9S VEZT 99EY

9 MS U8 TEV VESXU 9EU IC! F VEZ XEX VE9S VEZT 99EW

Z $T WV TEV VESXU 9EX IC! F VEZ XEX VE9S VEZT 9UEY

FKKG%)<P STW TEV VESXU ZET IC! F VEZ XEX VE9S VEZT 9XEZ
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K/:/,1;73aA-8'8b ())% W W C%% C%Q ()CP W W
[KD3G/.-3N'K39/;12 %B%%R W W%B%)P%B%R&%B%%* W W
[KD3K2.;0263?-6/73a5b QBP % W RBQ RBR QBP % W
[KD3G/.-3G̀+ ^ ^ W ^ ^ ^ ^ W
[KD3R);83Y;16-3caA-8b % W W %B* %BP % W W
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*+,-./012'22223.4,50-, *6-+7/12''28,91/:
;.<,2=

>.-,2?/1@9 A3> A3B C3B C38 *3> *38

>.-,2D1-E0<@/.:01-4
B/.EE0+2F15@G,2HI97J K$ == (L %$ K' '$=
M@:@/,2F15@G,2HI97J K$ == (L %$ K' '$=
NO,.52M51P2HI9795J '=($ '=($ '=($ '=($ '=($ '=($
*:1/.<,2>,-<:72HGJ $Q$ '(Q$ $Q$ '(Q$
*:1/.<,2>.-,4 $ ' ' '
B.9,/2>,-<:72HGJ )Q( )Q(
>.-,2R:05Q2M.+:1/ 'Q$$ 'Q$$ 'Q$$ 'Q$$ 'Q$$ 'Q$$
M/: $QS($ $QS($
M5:2;/1:,+:,O $QK=T $QK($
*.:OQ2M51P2H9/1:J $ '%K$ '=L( 'T=( '%TS 'T=(
M5:2;,/G0::,O $QK=T $QK($
*.:OQ2M51P2H9,/GJ $ '%K$ '=L( 'T=( '%TS 'T=(
>0-U2*9,,O2HU&7J ($ ($ ($
>0-U2V04:.-+,2HGJ '(=Q% 'T'Q' '$SQL
B/.I,52B0G,2H4J ''QL '$Q) =QS
;,.U2W1@/2M.+:1/ $QSS $QSS $QSS $QSS $QSS $QSS
XOYQ2M51P2HI97J '$) SS %$ %S '$L '))
*7./,O2>.-,2B/.EE0+2HZJ
>.-,2?/1@92M51P2HI97J $ 'K$ %$ %S '$L '))
A-:,/2351+U,O2N-:,/4,+:01- [1 [1 [1 [1 [1 [1
>.-,2X50<-G,-: >,E: >,E: >,E: 80<7: >,E: 80<7:
\,O0.-2C0O:7HGJ $Q$ $Q$ LQ=
>0-U2]EE4,:HGJ $Q$ $Q$ $Q$
D/144P.5U2C0O:7HGJ 'Q% 'Q% 'Q%
BP12P.62>,E:2B@/-2>.-,
W,.OP.62M.+:1/ 'Q'$ 'Q'$ 'Q'$ 'Q'$ 'Q'$ 'Q'$
B@/-0-<2*9,,O2HU&7J )T 'T )T 'T
*0<-2D1-:/15 M/,, M/,, *:19

N-:,/4,+:01-2*@GG./6

X/,.2B69,̂ ]:7,/
D1-:/152B69,̂2R-40<-.50_,O
N-:,/4,+:01-2D.9.+0:62R:050_.:01-2)SQ%Z NDR2>,I,521E2*,/I0+,2X
X-.564042;,/01O2HG0-J2'(
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,-./01234)4444506.72/. ,8/-9134))4:.;31<
=0>.4?

@/<.16.-<23/

@/<4A.708B46(C.9 *D?

E3C.F./< G5H G5I J5IJ5: ,5H ,5:

H0/.4K3/L2>M10<23/6
I10LL2-4N37B4C.9(9 O& PP *Q '& O) )&P
RM<M1.4N37B4C.9(9 O& PP *Q '& O) )&P
K3/L72-<2/>4=.S6B4T(91 & & & & & &
,2>/4K3/<1374 R1.. R1.. R1.. R1.. ,<3; ,<3;
:I4K90//.72U.S VW3/. VW3/. VW3/.
,<310>.4H./><9 V V V )*& & )*&
N.942/4E.S20/4,<310>.B4T V & & V & V
X10S.B4Y V & & V & V
=.0Z4[3M14R0-<31 ?? ?? ?? ?? ?? ??
[.0C84N.92-7.6B4Y + + + + + +
ECF<4R73\ )&+ ?? '& '? )&Q )++
4

E0]31(E2/31 E0]31) E0]31+ E2/31+

K3/L72-<2/>4R73\4̂77 )+? & V & Q*+ '&
4444444444,<0>.4) V V V V '& V
4444444444,<0>.4+ V V V V +O+ V
K12<2-074[S\8 _D)+ V V V 'D_+ 'D++
K12<2-074[S\84,<>4) V V V V *D_+ V
K12<2-074[S\84,<>4+ V V V V *D_+ V
R3773\VM;4[S\8 +D+)? V V VQD*)?QDQ)?
=3<4K0;V)4E0/.MC.1 )_*? V V V '_')&&*
4444444444,<0>.4) V V V V O'Q V
4444444444,<0>.4+ V V V V P*? V
=70<33/4̀73-Z.SB4Y V V V
E3C4K0;V)4E0/.MC.1)_*? V V V *O?)&&*
E3C4K0;V+4E0/.MC.1 V V V V *O? V
4444444444,<0>.4) V V V V ?O+ V
4444444444,<0>.4+ V V V V P*? V
4

;̂;130-9 G5 J5 ,5

[KE4K3/<1374A.708B46 _D) & )&D'
[KE4Ha, 5
4

E2/314H0/.(E0]314ECF< G5H G5I J5IJ5:,5H/),5H/+

K0;0-2<84bC.9(9c )_*? V V V *O? )&&*
[KE4H0/.4N(K4:0<23 &D&P V V V&D)PQ&D)+)
[KE4K3/<1374A.7084b6c PDP & V V )+DQ OD)
[KE4H0/.4Ha, ^ ^ V V 5 ^
[KE4O*<94Y<27.4dbC.9c &D+ V V V &D' &D_
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0%

;,+*0<-/=7 >1; >1? >16 @1; @1? @16 A1; A1? A16 (1; (1? (16

;,+*0B/+C.:=-,8./+2
?-,CC.)0D/3=E*0FG75H '& I%J #J 'J K& KJ %L I&M %I" #M %JM &
N=8=-*0D/3=E*0FG75H '& I%J #J 'J K& KJ %L I&M %I" #M %JM &
OP*,30N3/Q0FG7573H %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&"
(8/-,:*0;*+:850FEH #&R" "R" J"R" "R" "R" "R" "R" "R"
(8/-,:*0;,+*2 % " % " " " " "
?,7*-0;*+:850FEH I&R" I&R" 'R& 'R&
;,+*0S8.3R0N,)8/- %R"" %R"" %R"" %R"" %R"" %R"" %R"" %R"" %R"" %R"" %R"" %R""
N-8 "RKML "RK'L "RK#& "RKKM
N3809-/8*)8*P "RK&" "RK&" "RKKK "RKJM
(,8PR0N3/Q0F7-/8H %#LJ %#K" " %#LJ %#"I " " %#M' " " %M"M "
N3809*-E.88*P "R#'% "RIII "RKJK "RJ%"
(,8PR0N3/Q0F7*-EH %"MM %#K" " &MJ %#"I " " %#&# " " %L"% "
6.:580?=-+0/+06*P T*2 T*2 T*2 T*2
(,8PR0N3/Q0F6?U6H '% %"I IJ '
;.+V0(7**P0FV$5H &" &" &" &"
;.+V0W.28,+)*0FEH ''IRM %M"R# %L'RJ &&%R"
?-,G*30?.E*0F2H %#R% %'RI %"RI IKRM
9*,V0X/=-0N,)8/- "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ "RJJ
YPZR0N3/Q0FG75H 'J I#% MM I' %"J %%% %# L"# %LJ M# '%I #
(5,-*P0;,+*0?-,CC.)0F[H
;,+*0<-/=70N3/Q0FG75H 'J LIJ " I' '%K " " &M" " " 'K& "
>+8*-013/)V*P0O+8*-2*)8./+ A/ A/ A/ A/ A/ A/ A/ A/ A/ A/ A/ A/
;,+*0Y3.:+E*+8 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58
\*P.,+0@.P85FEH IRM IRM "R" "R"
;.+V0UCC2*8FEH "R" "R" "R" "R"
B-/22Q,3V0@.P85FEH %R# %R# %R# %R#
?Q/0Q,40;*C80?=-+0;,+*
X*,PQ,40N,)8/- %R%" %R%" %R%" %R%" %R%" %R%" %R%" %R%" %R%" %R%" %R%" %R%"
?=-+.+:0(7**P0FV$5H 'L %L 'L %L 'L %L 'L %L
A=E]*-0/C0W*8*)8/-20 % ' % ' % ' % '
W*8*)8/-0?*E73,8*0 ;*C8 ?5-= ;*C8 ?5-= ;*C8 ?5-= ;*C8 ?5-=
;*,P.+:0W*8*)8/-0FEH #R% I"R& #R% I"R& #R% I"R& #R% I"R&
?-,.3.+:0W*8*)8/-0FEH "R" "R" "R" "R" "R" "R" "R" "R"
W*8*)8/-0%09/2.8./+FEH "R" "R" "R" "R" "R" "R" "R" "R"
W*8*)8/-0%0(.̂*FEH #R% %RJ #R% %RJ #R% %RJ #R% %RJ
W*8*)8/-0%0?47* B3_>̀ B3_>̀ B3_>̀ B3_>̀ B3_>̀ B3_>̀ B3_>̀ B3_>̀
W*8*)8/-0%0B5,++*3
W*8*)8/-0%0>̀8*+P0F2H "R" "R" "R" "R" "R" "R" "R" "R"
W*8*)8/-0%0a=*=*0F2H "R" "R" "R" "R" "R" "R" "R" "R"
W*8*)8/-0%0W*3,40F2H "R" "R" "R" "R" "R" "R" "R" "R"
W*8*)8/-0'09/2.8./+FEH 'JRM 'JRM 'JRM 'JRM
W*8*)8/-0'0(.̂*FEH %RJ %RJ %RJ %RJ
W*8*)8/-0'0?47* B3_>̀ B3_>̀ B3_>̀ B3_>̀
W*8*)8/-0'0B5,++*3
W*8*)8/-0'0>̀8*+P0F2H "R" "R" "R" "R"
?=-+0?47* 9*-E AY 9*-E AY 9*-E AY 9*-E AY
9-/8*)8*P095,2*2 L J ' #
9*-E.88*P095,2*2 L J ' #
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0'

;,+*0<-/=7 >1; >1? >16 @1; @1? @16 A1; A1? A16 (1; (1? (16

B*8*)8/-095,2* C C D D ' ' # #
(E.8)5095,2*
F.+.G=G0H+.8.,30I2J %"K" %"K" %"K" %"K" '"K" '"K" '"K" '"K"
F.+.G=G0(73.80I2J 'DK& 'DK& 'DK& 'DK& L%K& L%K& L%K& L%K&
?/8,30(73.80I2J 'DK& 'DK& 'DK& 'DK& L%K& L%K& L%K& L%K&
?/8,30(73.80IMJ CNK&M CNK&M CNK&M CNK&M &'K&M &'K&M &'K&M &'K&M
F,O.G=G0<-**+0I2J 'CK" 'CK" 'CK" 'CK" 'NK" 'NK" 'NK" 'NK"
P*33/E0?.G*0I2J LK& LK& LK& LK& LK& LK& LK& LK&
Q33R6*S0?.G*0I2J %K" %K" %K" %K" %K" %K" %K" %K"
;/280?.G*0QST=280I2J "K" "K" "K" "K" "K" "K"
?/8,30;/280?.G*0I2J CK& CK& CK& CK& CK& CK&
;*,S$;,:
;*,SR;,:0U78.G.V*W
X*5.)3*0>O8*+2./+0I2J LK" LK" LK" LK" LK" LK" LK" LK"
6*),330F/S* A/+* A/+* A/+* A/+* F.+ F.+ F.+ F.+
@,3Y0?.G*0I2J #K" #K" #K" #K" #K" #K" #K" #K"
Z3,250B/+80@,3Y0I2J %DK" %DK" %DK" %DK" '"K" '"K" '"K" '"K"
9*S*28-.,+0[,3320I\$5-J " " " " " " " "
Q)80>]])80<-**+0I2J %NK% %NK% %NK% %NK% 'LKL 'LKL
Q)8=,8*S0:$[06,8./ "KLC "KLC "KLC "KLC "KCN "KCN
$̂)06,8./ "K"D "KNL "K%# "KL& "KN' "KC&
[/+8-/30B*3,4 %%KN '%K_ %LKD DK& %NK# %'KD
=̀*=*0B*3,4 "K" "K" "K" "K" "K" "K"
?/8,30B*3,4 %%KN '%K_ %LKD DK& %NK# %'KD
;U( 1 [ 1 Q 1 1
Q77-/,)50B*3,4 '%KL _K' %NK# %'KD
Q77-/,)50;U( [ Q 1 1

H+8*-2*)8./+0(=GG,-4

Q-*,0?47*a U85*-
[4)3*0;*+:85a0#"
Q)8=,8*S0[4)3*0;*+:85a0C_KN
A,8=-,30[4)3*a0#"
[/+8-/30?47*a0Q)8=,8*SRb+)//-S.+,8*S
F,O.G=G0̂$)06,8./a0"KNL
H+8*-2*)8./+0(.:+,30B*3,4a0%#K& H+8*-2*)8./+0;U(a01
H+8*-2*)8./+0[,7,).840b8.3.V,8./+0D'K%M H[b0;*̂*30/]0(*-̂.)*0>
Q+,342.209*-./S0IG.+J0%&

(73.820,+S095,2*2a00000La0F8K01=-Y*013̂S$F)F,28*-013̂S0@0c0<-*,801*,-013̂S$F);*/S0B-0@
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&'()*+,-.#..../*0(1,)( &2)'3+-.##.4(5-+6
7*8(.9

:*)(.;+-<5 &=> &=4 ?@: ?@> ?=: ?=4

:*)(.A-)B,8<+*6,-)0
>+*BB,'.C-1<D(.EF53G %#$ %9 #H $#I ##$ %J
K<6<+(.C-1<D(.EF53G %#$ %9 #H $#I ##$ %J
LM(*1.K1-N.EF5351G #O$ #O$ #O$ #O$ #O$ #O$ 
&6-+*8(.:()863.EDG #$P  P  P #$P 
&6-+*8(.:*)(0 #  # #
>*5(+.:()863.EDG %P$ %P$
:*)(.Q6,1P.K*'6-+ #P  #P  #P  #P  #P  #P  
K+6  PI$  PI$ 
K16.7+-6('6(M  PJJJ  PJ$ 
&*6MP.K1-N.E5+-6G #O9$ #HO$  #O99 #!HI #HO$
K16.7(+D,66(M  PJJJ  PJ$ 
&*6MP.K1-N.E5(+DG #O9$ #HO$  #O99 #!HI #HO$
:,)R.&5((M.ER"3G $ $ $ 
:,)R.S,06*)'(.EDG #%9PJ $$#P %J#P!
>+*F(1.>,D(.E0G IPJ 9JPO %#P 
7(*R.T-<+.K*'6-+  PII  PII  PII  PII  PII  PII
UMVP.K1-N.EF53G %HH %! #! $IJ #9# 99
&3*+(M.:*)(.>+*BB,'.EWG
:*)(.;+-<5.K1-N.EF53G %HH %!  ! $ #9# 99
=)6(+./1-'R(M.L)6(+0('6,-) ?- ?- ?- ?- ?- ?-
:*)(.U1,8)D()6 :(B6 4,836 :(B6 :(B6 :(B6 4,836
X(M,*).@,M63EDG  P  P 9PO
:,)R.YBB0(6EDG  P  P  P 
A+-00N*1R.@,M63EDG #P! #P! #P!
>N-.N*2.:(B6.><+).:*)(
T(*MN*2.K*'6-+ #P# #P# #P# #P# #P# #P# 
><+),)8.&5((M.ER"3G #H %H %H #H
&,8).A-)6+-1 K+(( K+(( &6-5

L)6(+0('6,-).&<DD*+2

U+(*.>25(Z Y63(+
A-)6+-1.>25(Z.Q)0,8)*1,[(M
L)6(+0('6,-).A*5*',62.Q6,1,[*6,-).$$PHW LAQ.:(F(1.-B.&(+F,'(./
U)*120,0.7(+,-M.ED,)G.#$
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&'()*+,-.#..../*0(1,)( &2)'3+-.##.4(5-+6
7*8(.9

:)6(+0('6,-)

:)6.;(1*2<.0"=(3 >?9

@-=(A()6 &BC &B4 DEFDEC DBF DB4

F*)(.G-)H,8I+*6,-)0
C+*HH,'.J-1<.=(3"3 %#$ %> #9 $#K ##$ %L
MI6I+(.J-1<.=(3"3 %#$ %> #9 $#K ##$ %L
G-)H1,'6,)8.7(N0<.O"3+       
&,8).G-)6+-1. M+(( M+(( M+(( M+(( &6-5 &6-5
4C.G3*))(1,P(N QD-)( QD-)( QD-)(
&6-+*8(.F()863 Q #$ Q Q  #$ 
J(3.,).@(N,*).&6-+*8(<.O  Q Q   Q
R+*N(<.S  Q Q   Q
7(*T.U-I+.M*'6-+ KK KK KK KK KK KK
U(*=2.J(3,'1(0<.S % % % % % %
@=A6.M1-V %99 %! #! $KL #># >>

@*W-+"@,)-+ @*W-+# @*W-+% @,)-+#

G-)H1,'6,)8.M1-V.X11   %Y  K!$ %99
..........&6*8(.# Q Q Q Q %99 Q
..........&6*8(.% Q Q Q Q !%# Q
G+,6,'*1.UNV2 Q Q 9?#% Q !?9% !?%%
G+,6,'*1.UNV2.&68.# Q Q Q Q $?9% Q
G+,6,'*1.UNV2.&68.% Q Q Q Q $?9% Q
M-11-VQI5.UNV2 Q Q%?%#K Q>?$#K>?>#K
7-6.G*5Q#.@*)(I=(+ Q Q#%L> Q >%9 YL$
..........&6*8(.# Q Q Q Q YLY Q
..........&6*8(.% Q Q Q Q $>! Q
71*6--).Z1-'T(N<.S Q Q Q
@-=.G*5Q#.@*)(I=(+ Q Q#%L> Q >#K YL$
@-=.G*5Q%.@*)(I=(+ Q Q Q Q >#K Q
..........&6*8(.# Q Q Q Q YLY Q
..........&6*8(.% Q Q Q Q $%! Q

X55+-*'3 &B DE DB

UG@.G-)6+-1.;(1*2<.0   ?% %#?#
UG@.F[& G

@,)-+.F*)("@*W-+.@=A6 DBF)#DBF)% DEFDEC &BC &B4

G*5*',62.\=(3"3] >#K YL$#%L> Q Q Q
UG@.F*)(.J"G.4*6,-  ?9## ? 9# ? #% Q Q Q
UG@.G-)6+-1.;(1*2.\0] %9 L?Y Y?K  Q Q
UG@.F*)(.F[& G X X X Q Q
UG@.L$63.S6,1(.̂\=(3] #?L  ?#  Q Q Q
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'()*+,-./$////0+1)2-*) '3*(4,./$$/5)6.,7
8+9)/%

:+*)/;,.<6 '=: '=> '=5 ?@: ?@> ?@5 ?=: ?=> ?=5 '@: '@> '@5

:+*)/A.*B-9<,+7-.*1
>,+BB-(/C.2<D)/EF64G && $H & ! $I I $ %% $ $ &J $H
K<7<,)/C.2<D)/EF64G && $H & ! $I I $ %% $ $ &J $H
LM)+2/K2.N/EF6462G $I%! $I%! $I%! $I%! $I%! $I%! $I%! $I%! $I%! $I%! $I%! $I%!
:+*)/O7-2P/K+(7., $P!! $P!! $P!! $P!! $P!! $P!! $P!! $P!! $P!! $P!! $P!! $P!!
K,7 !PHHQ !PH"! !PHHR !PHJH
K27/8,.7)(7)M !PHI% !PHHH !PHHH
'+7MP/K2.N/E6,.7G ! $"R$ ! ! $""% ! ! $IJ! ! ! $"&I !
K27/8),D-77)M !PHI% !PHHH !PHHH
'+7MP/K2.N/E6),DG ! $"R$ ! ! $""% ! ! $IJ! ! ! $"&I !
:-*S/'6))M/ES#4G %! %! %! %!
:-*S/T-17+*()/EDG $!&P! R&P& &JQPR &H$P"
>,+F)2/>-D)/E1G IPJ %PH $"PH &$P!
8)+S/U.<,/K+(7., !PRR !PRR !PRR !PRR !PRR !PRR !PRR !PRR !PRR !PRR !PRR !PRR
VMWP/K2.N/EF64G &% && & ! $H R $ "J $ $ &" &&
'4+,)M/:+*)/>,+BB-(/EXG
:+*)/;,.<6/K2.N/EF64G ! QH ! ! &I ! ! "% ! ! QH !
=*7),/02.(S)M/L*7),1)(7-.* ?. ?. ?. ?. ?. ?. ?. ?. ?. ?. ?. ?.
:+*)/V2-9*D)*7 :)B7 :)B7 5-947 :)B7 :)B7 5-947 :)B7 :)B7 5-947 :)B7 :)B7 5-947
Y)M-+*/@-M74EDG !P! !P! !P! !P!
:-*S/ZBB1)7EDG !P! !P! !P! !P!
A,.11N+2S/@-M74EDG $P" $P" $P" $P"
>N./N+3/:)B7/><,*/:+*)
U)+MN+3/K+(7., $P$! $P$! $P$! $P$! $P$! $P$! $P$! $P$! $P$! $P$! $P$! $P$!
><,*-*9/'6))M/ES#4G &Q $Q &Q $Q &Q $Q &Q $Q
'-9*/A.*7,.2 '7.6 '7.6 K,)) K,))

L*7),1)(7-.*/'<DD+,3

V,)+/>36)[ Z74),
A.*7,.2/>36)[/O*1-9*+2-\)M
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'()*+,-./$////0+1)2-*) '3*(4,./$$/5)6.,7
8+9)/"

:*7),1)(7-.*

:*7/;)2+3</1#=)4 >?@

A.=)B)*7 'CD 'CE 'C5 FGDFGEFG5 FCD FCE FC5 'GD'GE'G5

D+*)/H.*I-9J,+7-.*1
E,+II-(/K.2</=)4#4 && $@ & ! $L L $ %% $ $ &> $@
MJ7J,)/K.2</=)4#4 && $@ & ! $L L $ %% $ $ &> $@
H.*I2-(7-*9/8)N1</O#4, ! ! ! ! ! ! ! ! ! ! ! !
'-9*/H.*7,.2/ '7.6 '7.6 '7.6 '7.6 '7.6 '7.6 M,)) M,)) M,)) M,)) M,)) M,))
5E/H4+**)2-P)N Q QF.*) Q QF.*) Q QF.*) Q QF.*)
'7.,+9)/D)*974 Q Q Q Q Q Q Q Q Q Q Q Q
K)4/-*/A)N-+*/'7.,+9)</O Q ! Q Q ! Q Q ! Q Q ! Q
R,+N)</S Q ! Q Q ! Q Q ! Q Q ! Q
8)+T/U.J,/M+(7., VV VV VV VV VV VV VV VV VV VV VV VV
U)+=3/K)4-(2)1</S & & & & & & & & & & & &
A=B7/M2.W &% && & ! $@ V $ "> $ $ &" &&

A+X.,#A-*., A-*.,& A-*.,$ A+X.,$ A+X.,&

H.*I2-(7-*9/M2.W/Y22 $$V $!% >L $$L $$" "Z ZV ! ! "Z ! !
//////////'7+9)/$ >@ >@ Q "" "" Q Q Q Q Q Q Q
//////////'7+9)/& L@ "" Q %$ %! Q Q Q Q Q Q Q
H,-7-(+2/UNW3 L?$& "?%& "?&& L?$& "?%& "?&& Z?$& Q Q Z?$& Q Q
H,-7-(+2/UNW3/'79/$ "?$& %?%& Q "?$& %?%& Q Q Q Q Q Q Q
H,-7-(+2/UNW3/'79/& "?$& %?%& Q "?$& %?%& Q Q Q Q Q Q Q
M.22.WQJ6/UNW3 >?%$VZ?!$V>?>$V>?%$VZ?!$V>?>$V&?&$V Q Q&?&$V Q Q
8.7/H+6Q$/A+*)J=), V%V LV%$!>% V%@ LLZ$!!! $%%@ Q Q$%>V Q Q
//////////'7+9)/$ @L" V"& Q @Z% VZ! Q Q Q Q Q Q Q
//////////'7+9)/& @>! VZ! Q @"& V%> Q Q Q Q Q Q Q
82+7..*/[2.(T)N</S Q Q Q Q
A.=/H+6Q$/A+*)J=), V>Z LV>$!>% V>V LL&$!!! $%%@ Q Q$%>V Q Q
A.=/H+6Q&/A+*)J=), V>Z LV> Q V>V LL& Q Q Q Q Q Q Q
//////////'7+9)/$ @L% V"$ Q @ZZ V>@ Q Q Q Q Q Q Q
//////////'7+9)/& @!! V>@ Q @>% V%& Q Q Q Q Q Q Q

Y66,.+(4 'C FG FC 'G

UHA/H.*7,.2/;)2+3</1 @?L @?% !?$ !?&
UHA/D\' Y Y

A-*.,/D+*)#A+X.,/A=B7 FCD FCE FC5FGD*$'CD*$ 'GD'GE'G5

H+6+(-73/]=)4#4̂ $%%@ Q Q V&L V$V $%>V Q Q
UHA/D+*)/K#H/5+7-. !?!!$ Q Q!?!>> !?!"!?!!$ Q Q
UHA/H.*7,.2/;)2+3/]1̂ L?> ! Q @?% @?L L?> ! Q
UHA/D+*)/D\' Y Y Q Y Y Y Y Q
UHA/@%74/S7-2)/_]=)4̂ ! Q Q !?$ !?& ! Q Q
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I=7=,)/C.2=D)/EF64G &$% &%& $"! $$: $&H $$%
JK)+2/I2.L/EF6462G $:%! $:%! $:%! $:%! $:%! $:%!
'7.,+9)/;)*974/EDG !M! $%M! !M! $%M!
'7.,+9)/;+*)1 ! $ $ $
?+6),/;)*974/EDG &M% &M%
;+*)/N7-2M/I+(7., $M!! $M!! $M!! $M!! $M!! $M!!
I,7 !MO%! !MO%!
I27/8,.7)(7)K !MH:: !MH%!
'+7KM/I2.L/E6,.7G ! $"H% $:P% $Q:% $"QO $Q:%
I27/8),D-77)K !MH:: !MH%!
'+7KM/I2.L/E6),DG ! $"H% $:P% $Q:% $"QO $Q:%
;-*R/'6))K/ER#4G %! %! %!
;-*R/S-17+*()/EDG $%:M" $Q!MQ $!OMP
?,+F)2/?-D)/E1G $$MP $!M$ :MO
8)+R/T.=,/I+(7., !MOO !MOO !MOO !MOO !MOO !MOO
UKVM/I2.L/EF64G &QQ &O" $O& $PP $Q: $P$
'4+,)K/;+*)/?,+BB-(/EWG
;+*)/<,.=6/I2.L/EF64G ! %P! $O& $PP $Q: $P$
>*7),/02.(R)K/J*7),1)(7-.* X. X. X. X. X. X.
;+*)/U2-9*D)*7 ;)B7 ;)B7 ;)B7 5-947 ;)B7 5-947
Y)K-+*/@-K74EDG !M! !M! PM:
;-*R/ZBB1)7EDG !M! !M! !M!
A,.11L+2R/@-K74EDG $M" $M" $M"
?L./L+3/;)B7/?=,*/;+*)
T)+KL+3/I+(7., $M$! $M$! $M$! $M$! $M$! $M$!
?=,*-*9/'6))K/ER#4G &Q $Q &Q $Q
'-9*/A.*7,.2 I,)) I,)) '7.6

J*7),1)(7-.*/'=DD+,3

U,)+/?36)[ Z74),
A.*7,.2/?36)[/N*1-9*+2-\)K
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U*+231-1/8),-.K/ED-*G/$%
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;*7),1)(7-.*

;*7/<)2+3=/1#>)4 ?@%

A.>)B)*7 C0D C0E F0EF05 '0D '05

D+*)/G.*H-9I,+7-.*1
E,+HH-(/J.2=/>)4#4 &$% &%& $"! $$K $&? $$%
LI7I,)/J.2=/>)4#4 &$% &%& $"! $$K $&? $$%
G.*H2-(7-*9/8)M1=/N#4, ! ! ! ! ! !
'-9*/G.*7,.2/ L,)) L,)) L,)) L,)) '7.6 '7.6
5E/G4+**)2-O)M PQ.*) PQ.*) PQ.*)
'7.,+9)/D)*974 P P P $%! ! $%!
J)4/-*/A)M-+*/'7.,+9)=/N P ! ! P ! P
R,+M)=/S P ! ! P ! P
8)+T/U.I,/L+(7., :: :: :: :: :: ::
U)+>3/J)4-(2)1=/S & & & & & &
A>B7/L2.V &WW &:" $:& $XX $WK $X$

A+Y.,#A-*., A+Y.,$ A+Y.,& A-*.,&

G.*H2-(7-*9/L2.V/Z22 X$% ! P ! ?%" $:&
//////////'7+9)/$ P P P P $:& P
//////////'7+9)/& P P P P KKW P
G,-7-(+2/UMV3 W@$& P P P "@W& "@&&
G,-7-(+2/UMV3/'79/$ P P P P %@W& P
G,-7-(+2/UMV3/'79/& P P P P %@W& P
L.22.VPI6/UMV3 &@&$: P P PX@%$:X@X$:
8.7/G+6P$/A+*)I>), $&W% P P P &:" :"$
//////////'7+9)/$ P P P P :W? P
//////////'7+9)/& P P P P W%% P
82+7..*/[2.(T)M=/S P P P
A.>/G+6P$/A+*)I>),$&W% P P P &$? :"$
A.>/G+6P&/A+*)I>), P P P P &$? P
//////////'7+9)/$ P P P P "%$ P
//////////'7+9)/& P P P P W%% P

Z66,.+(4 C0 F0 '0

UGA/G.*7,.2/<)2+3=/1 W ! X!@:
UGA/D\' <

A-*.,/D+*)#A+Y.,/A>B7 C0D C0E F0EF05'0D*$'0D*&

G+6+(-73/]>)4#4̂ $&W% P P P &$? :"$
UGA/D+*)/J#G/5+7-. !@$?" P P P!@""?!@$%&
UGA/G.*7,.2/<)2+3/]1̂ :@" ! P P W?@W ?@?
UGA/D+*)/D\' Z Z P P C Z
UGA/?%74/S7-2)/_]>)4̂ !@K P P P W@& !@%
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;+*)/B.*C-9=,+7-.*1
?,+CC-(/D.2=E)/FG64H %! I&J &! $" $%% &K "$ J JI %& $ :&
L=7=,)/D.2=E)/FG64H %! I&J &! $" $%% &K "$ J JI %& $ :&
MN)+2/L2.O/FG6462H $P%! $P%! $P%! $P%! $P%! $P%! $P%! $P%! $P%! $P%! $P%! $P%!
;+*)/Q7-2R/L+(7., $R!! $R!! $R!! $R!! $R!! $R!! $R!! $R!! $R!! $R!! $R!! $R!!
L,7 !R::I !R:K$ !R:J" !R:$J
L27/8,.7)(7)N !R::J !R::" !R:PI !R:K&
'+7NR/L2.O/F6,.7H ! $P$& ! ! $":% ! ! $%:P ! ! $%%P !
L27/8),E-77)N !R::J !R::" !R:PI !R:K&
'+7NR/L2.O/F6),EH ! $P$& ! ! $":% ! ! $%:P ! ! $%%P !
;-*S/'6))N/FS#4H %! %! %! %!
;-*S/T-17+*()/FEH $J!R$ "$R% PJR% $&KR!
?,+G)2/?-E)/F1H $!R$ JRJ %RJ :R&
8)+S/U.=,/L+(7., !RKK !RKK !RKK !RKK !RKK !RKK !RKK !RKK !RKK !RKK !RKK !RKK
VNWR/L2.O/FG64H %P I"K &I $K $P" I& ": % J: %: $ $!%
'4+,)N/;+*)/?,+CC-(/FXH
;+*)/<,.=6/L2.O/FG64H ! JJK ! ! &&" ! ! $&I ! ! $"% !
>*7),/02.(S)N/M*7),1)(7-.* A. A. A. A. A. A. A. A. A. A. A. A.
;+*)/V2-9*E)*7 ;)C7 ;)C7 5-947 ;)C7 ;)C7 5-947 ;)C7 ;)C7 5-947 ;)C7 ;)C7 5-947
Y)N-+*/@-N74FEH !R! !R! !R! !R!
;-*S/ZCC1)7FEH !R! !R! !R! !R!
B,.11O+2S/@-N74FEH $R" $R" $R" $R"
?O./O+3/;)C7/?=,*/;+*)
U)+NO+3/L+(7., $R$! $R$! $R$! $R$! $R$! $R$! $R$! $R$! $R$! $R$! $R$! $R$!
?=,*-*9/'6))N/FS#4H &J $J &J $J &J $J &J $J
'-9*/B.*7,.2 L,)) L,)) '7.6 '7.6

M*7),1)(7-.*/'=EE+,3

V,)+/?36)[ Z74),
B.*7,.2/?36)[/Q*1-9*+2-\)N
M*7),1)(7-.*/B+6+(-73/Q7-2-\+7-.*/%&R$X MBQ/;)G)2/.C/'),G-()/V
V*+231-1/8),-.N/FE-*H/$%
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&'()*+,-.#..../*0(1,)( &2)'3+-.##.4(5-+6
7*8(.# 

9)6(+0('6,-)

9)6.:(1*2;.0"<(3 !

=-<(>()6 ?/@ ?/A ?/4 B/@B/AB/4 C/@ C/A C/4 &/@ &/A &/4

@*)(.D-)E,8F+*6,-)0
A+*EE,'.G-1;.<(3"3 $ H%I % #! #$$ %J !# I IH $% # K%
LF6F+(.G-1;.<(3"3 $ H%I % #! #$$ %J !# I IH $% # K%
D-)E1,'6,)8.7(M0;.N"3+             
&,8).D-)6+-1. L+(( L+(( L+(( L+(( L+(( L+(( &6-5 &6-5 &6-5 &6-5 &6-5 &6-5
4A.D3*))(1,O(M P PC-)( P PC-)( P PC-)( P PC-)(
&6-+*8(.@()863 P P P P P P P P P P P P
G(3.,).=(M,*).&6-+*8(;.N P  P P  P P  P P  P
Q+*M(;.R P  P P  P P  P P  P
7(*S.T-F+.L*'6-+ JJ JJ JJ JJ JJ JJ JJ JJ JJ JJ JJ JJ
T(*<2.G(3,'1(0;.R % % % % % % % % % % % %
=<>6.L1-U $V H!J %H #J #V! H% !K $ IK $K # # $

=*W-+"=,)-+ =*W-+# =*W-+% =,)-+# =,)-+%

D-)E1,'6,)8.L1-U.X11 % J   HK#   VV$ VHJ HJ VIK VHH #K%
..........&6*8(.# P P P P P P IKI IKI P %%J %%J P
..........&6*8(.% P P P P P P %J# %II P $%# $ $ P
D+,6,'*1.TMU2 IY#% P P IY#% P P VY#% !Y$% !Y%% VY#% !Y$% !Y%%
D+,6,'*1.TMU2.&68.# P P P P P P !Y#% $Y$% P !Y#% $Y$% P
D+,6,'*1.TMU2.&68.% P P P P P P !Y#% $Y$% P !Y#% $Y$% P
L-11-UPF5.TMU2 %Y%#J P P%Y%#J P PHY$#JIY #JHYH#JHY$#JIY #JHYH#J
7-6.D*5P#.=*)(F<(+ #H!H P P##!J P P H#$ HI! !!V H%J HIJ J$ 
..........&6*8(.# P P P P P P $$V $I! P VV$ V#$ P
..........&6*8(.% P P P P P P V%! V I P $HK $I P
71*6--).Z1-'S(M;.R P P P P
=-<.D*5P#.=*)(F<(+#H!H P P##!J P P %!# H%% !!V %J$ H%I J$ 
=-<.D*5P%.=*)(F<(+ P P P P P P %!# H%% P %J$ H%I P
..........&6*8(.# P P P P P P $%V $#V P VHH V H P
..........&6*8(.% P P P P P P !%$ !K% P I!J $## P

X55+-*'3 ?/ B/ C/ &/

TD=.D-)6+-1.:(1*2;.0 #  YV % YK #$YK
TD=.@[& D D

=,)-+.@*)("=*W-+.=<>6 C/@)# ?/@ ?/A ?/4 B/@ B/AB/4&/@)#

D*5*',62.\<(3"3] HIJ#H!H P P##!J P P IKI
TD=.@*)(.G"D.4*6,-  YH$H Y I% P P Y #! P P YHHI
TD=.D-)6+-1.:(1*2.\0] % YK VYJ  P JY#  P #$YK
TD=.@*)(.@[& D X X P X X P D
TD=.K$63.R6,1(.̂\<(3] #Y$  Y# P P  P P #YI
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5(6&,!!

7('&,8)+93 :-7 :-; :-2 <-7 <-; <-2 =-7 =-; =-2 $-7 $-; $-2

7('&,>+'?*69)(4*+'.
;)(??*%,@+/9A&,BC31D !#" #�! "# !�� E� !�E !E "E� !�" #� #EF "#
G949)&,@+/9A&,BC31D !#" #�! "# !�� E� !�E !E "E� !�" #� #EF "#
HI&(/,G/+J,BC313/D !E"� !E"� !E"� !E"� !E"� !E"� !E"� !E"� !E"� !E"� !E"� !E"�
$4+)(6&,7&'641,BAD F"K� �K� L"K� �K� #"K� "�K� F�K� F"K�
$4+)(6&,7('&. ! � ! � ! ! ! !
;(3&),7&'641,BAD #K" #K" #K" #K"
7('&,M4*/K,G(%4+) !K�� !K�� !K�� !K�� !K�� !K�� !K�� !K�� !K�� !K�� !K�� !K��
G)4 �KN�N �KN!# �KO"� �KO"�
G/4,5)+4&%4&I �KN"� �KN"� �KN"� �KN"�
$(4IK,G/+J,B3)+4D !�FO !�O! � !�FO !"O# � !��! !�O" !FL# !��! !�O" !FL#
G/4,5&)A*44&I �KFF� �K#NO �K"!� �K!NL
$(4IK,G/+J,B3&)AD E�L !�O! � "!E !"O# � OE� !�O" !FL# L#" !�O" !FL#
2*614,;9)',+',2&I P&. P&. P&. P&.
$(4IK,G/+J,B2;Q2D !L �N !#F !!"
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7*'R,S*.4('%&,BAD !!"KE �FK# "#NK" !OEKF
;)(C&/,;*A&,B.D OKL FK� LOK! !LK"
5&(R,T+9),G(%4+) �KOO �KOO �KOO �KOO �KOO �KOO �KOO �KOO �KOO �KOO �KOO �KOO
T&(C0,@&1*%/&.,BUD #U #U #U #U #U #U "U "U "U "U "U "U
VIWK,G/+J,BC31D !F# ##O "N !!F O� !## !N �FO !OO L� L!! "N
$1()&I,7('&,;)(??*%,BUD
7('&,8)+93,G/+J,BC31D !F# #OE � !!F #�O � !N �FO !OO L� L!! "N
:'4&),-/+%R&I,H'4&).&%4*+' =+ =+ =+ =+ =+ =+ =+ =+ =+ =+ =+ =+
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a?+?+1[+4-5 #I# #I# #I# #I#
A09-41[+4-5 &̀I$ Î̂ ÎO KI&
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MN)+2/L2.O/FG6462H $P%! $P%! $P%! $P%! $P%! $P%!
'7.,+9)/;)*974/FEH $%Q! !Q! !Q! $%Q!
'7.,+9)/;+*)1 $ ! $ $
?+6),/;)*974/FEH &Q% &Q%
;+*)/R7-2Q/L+(7., $Q!! $Q!! $Q!! $Q!! $Q!! $Q!!
L,7 !QK%! !QK%!
L27/8,.7)(7)N !QJJP !QJ%!
'+7NQ/L2.O/F6,.7H $P:% $IP% ! $P:! $"IK $IP%
L27/8),E-77)N !QJJP !QJ%!
'+7NQ/L2.O/F6),EH $P:% $IP% ! $P:! $"IK $IP%
;-*S/'6))N/FS#4H %! %! %!
;-*S/T-17+*()/FEH $&:QJ %%$Q! &J$Q"
?,+G)2/?-E)/F1H KQJ :JQP &$Q!
8)+S/U.=,/L+(7., !QKK !QKK !QKK !QKK !QKK !QKK
VNWQ/L2.O/FG64H %%P $IK && :%" PP $K
'4+,)N/;+*)/?,+CC-(/FXH
;+*)/<,.=6/L2.O/FG64H %%P $IK ! :PK PP $K
>*7),/02.(S)N/M*7),1)(7-.* @. @. @. @. @. @.
;+*)/V2-9*E)*7 ;)C7 5-947 ;)C7 ;)C7 ;)C7 5-947
Y)N-+*/A-N74FEH !Q! !Q! :QP
;-*S/ZCC1)7FEH !Q! !Q! !Q!
B,.11O+2S/A-N74FEH $Q" $Q" $Q"
?O./O+3/;)C7/?=,*/;+*)
U)+NO+3/L+(7., $Q$! $Q$! $Q$! $Q$! $Q$! $Q$!
?=,*-*9/'6))N/FS#4H $I &I &I $I
'-9*/B.*7,.2 L,)) L,)) '7.6

M*7),1)(7-.*/'=EE+,3

V,)+/?36)[ Z74),
B.*7,.2/?36)[/R*1-9*+2-\)N
M*7),1)(7-.*/B+6+(-73/R7-2-\+7-.*/I%Q%X MBR/;)G)2/.C/'),G-()/V
V*+231-1/8),-.N/FE-*H/$%
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'()*+,-./$////0+1)2-*) '3*(4,./$$/5)6.,7
8+9)/:

;*7),1)(7-.*

;*7/<)2+3=/1#>)4 $?@

A.>)B)*7 'CD 'C5 EFGEFD ECG EC5

G+*)/H.*I-9J,+7-.*1
D,+II-(/K.2=/>)4#4 :L! $M! $L M$M "@ $"
NJ7J,)/K.2=/>)4#4 :L! $M! $L M$M "@ $"
H.*I2-(7-*9/8)O1=/P#4, ! ! ! ! ! !
'-9*/H.*7,.2/ N,)) N,)) N,)) N,)) '7.6 '7.6
5D/H4+**)2-Q)O RE.*) RE.*) RE.*)
'7.,+9)/G)*974 R $%! R R ! $%!
K)4/-*/A)O-+*/'7.,+9)=/P ! R R ! ! R
S,+O)=/T ! R R ! ! R
8)+U/V.J,/N+(7., @@ @@ @@ @@ @@ @@
V)+>3/K)4-(2)1=/T & & & & & &
A>B7/N2.W %%X $:@ && M%" XX $@
/

A+Y.,#A-*., A+Y.,$ A+Y.,& A-*.,$

H.*I2-(7-*9/N2.W/Z22 ! ! X!% ! L%X %%X
//////////'7+9)/$ R R R R %%X R
//////////'7+9)/& R R R R :!! R
H,-7-(+2/VOW3 R R :?$& R "?:& "?&&
H,-7-(+2/VOW3/'79/$ R R R R %?:& R
H,-7-(+2/VOW3/'79/& R R R R %?:& R
N.22.WRJ6/VOW3 R R&?&$@ RM?%$@M?M$@
8.7/H+6R$/A+*)J>), R R @LM R &@" %M!
//////////'7+9)/$ R R R R %X: R
//////////'7+9)/& R R R R "XX R
82+7..*/[2.(U)O=/T R R R
A.>/H+6R$/A+*)J>), R R @LM R &XX %M!
A.>/H+6R&/A+*)J>), R R R R &XX R
//////////'7+9)/$ R R R R %X: R
//////////'7+9)/& R R R R "%" R
/

Z66,.+(4 'C EF EC

VHA/H.*7,.2/<)2+3=/1 ! !?% &!?@
VHA/G\' H
/

A-*.,/G+*)#A+Y.,/A>B7 ECG*$ECG*& EFGEFD 'CD 'C5

H+6+(-73/]>)4#4̂ &XX %M! @LM R R R
VHA/G+*)/K#H/5+7-. !?&XL!?!M:!?!&: R R R
VHA/H.*7,.2/<)2+3/]1̂ &&?L $& L?$ ! R R
VHA/G+*)/G\' H 0 Z Z R R
VHA/L%74/T7-2)/_]>)4̂ $?$ !?$ !?$ R R R
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0&

;,+*0<-/=7 (>; (>? (>6 @A; @A? @A6 @>; @>? @>6 (A; (A? (A6

;,+*0B/+C.:=-,8./+2
?-,CC.)0D/3=E*0FG75H 'I JK K ' 'L # %' &% " J MI 'I
N=8=-*0D/3=E*0FG75H 'I JK K ' 'L # %' &% " J MI 'I
OP*,30N3/Q0FG7573H %K&" %K&" %K&" %K&" %K&" %K&" %K&" %K&" %K&" %K&" %K&" %K&"
;,+*0R8.3S0N,)8/- %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S""
N-8 "SLM# "SLKK "SLK%
N3809-/8*)8*P "SLMJ "SLLM "SLL" "SLLL
(,8PS0N3/Q0F7-/8H " %#M% " " %#L% " " %K%K " " %#MJ "
N3809*-E.88*P "SLMJ "SLLM "SLL" "SLLL
(,8PS0N3/Q0F7*-EH " %#M% " " %#L% " " %K%K " " %#MJ "
;.+T0(7**P0FT$5H &" &" &" &"
;.+T0U.28,+)*0FEH %"'S" M'S' 'JISM 'L%S#
?-,G*30?.E*0F2H KSJ &SL %#SL '%S"
9*,T0V/=-0N,)8/- "SMM "SMM "SMM "SMM "SMM "SMM "SMM "SMM "SMM "SMM "SMM "SMM
WPXS0N3/Q0FG75H 'K I' M ' JJ K %I &M " J L& 'K
(5,-*P0;,+*0?-,CC.)0FYH
;,+*0<-/=70N3/Q0FG75H " KK " " I' " " K' " " %'& "
>+8*-013/)T*P0O+8*-2*)8./+ @/ @/ @/ @/ @/ @/ @/ @/ @/ @/ @/ @/
;,+*0W3.:+E*+8 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58 ;*C8 ;*C8 6.:58
Z*P.,+0A.P85FEH "S" "S" "S" "S"
;.+T0[CC2*8FEH "S" "S" "S" "S"
B-/22Q,3T0A.P85FEH %S# %S# %S# %S#
?Q/0Q,40;*C80?=-+0;,+*
V*,PQ,40N,)8/- %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%"
?=-+.+:0(7**P0FT$5H 'I %I 'I %I 'I %I 'I %I
(.:+0B/+8-/3 (8/7 (8/7 N-** N-**

O+8*-2*)8./+0(=EE,-4

W-*,0?47*\ [85*-
B/+8-/30?47*\0R+2.:+,3.]*P
O+8*-2*)8./+0B,7,).840R8.3.],8./+0'KS"Y OBR0;*G*30/C0(*-G.)*0W
W+,342.209*-./P0FE.+H0%&
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0#

;+8*-2*)8./+

;+80<*3,4=02$>*5 ?@?

A/>*B*+8 (CD (CE (C6 FGDFGEFG6 FCD FCE FC6 (GD(GE(G6

D,+*0H/+I.:J-,8./+2
E-,II.)0K/3=0>*5$5 '? LM M ' 'N # %' &% " L O? '?
PJ8J-*0K/3=0>*5$5 '? LM M ' 'N # %' &% " L O? '?
H/+I3.)8.+:09*Q2=0R$5- " " " " " " " " " " " "
(.:+0H/+8-/30 (8/7 (8/7 (8/7 (8/7 (8/7 (8/7 P-** P-** P-** P-** P-** P-**
6E0H5,++*3.S*Q T TF/+* T TF/+* T TF/+* T TF/+*
(8/-,:*0D*+:85 T T T T T T T T T T T T
K*50.+0A*Q.,+0(8/-,:*=0R T " T T " T T " T T " T
U-,Q*=0V T " T T " T T " T T " T
9*,W0X/J-0P,)8/- OO OO OO OO OO OO OO OO OO OO OO OO
X*,>40K*5.)3*2=0V ' ' ' ' ' ' ' ' ' ' ' '
A>B80P3/Y 'M ?' O ' LL M %? &O " L N& 'M

A,Z/-$A.+/- A.+/-' A.+/-% A,Z/-% A,Z/-'

H/+I3.)8.+:0P3/Y0[33 ''% '"% %"N ''# '%? &O %'' " " &O " "
0000000000(8,:*0% %%& %%& T O# O# T T T T T T T
0000000000(8,:*0' %"# O# T %?" %'O T T T T T T T
H-.8.),30XQY4 M@%' #@&' #@'' M@%' #@&' #@'' ?@%' T T ?@%' T T
H-.8.),30XQY40(8:0% #@%' &@&' T #@%' &@&' T T T T T T T
H-.8.),30XQY40(8:0' #@%' &@&' T #@%' &@&' T T T T T T T
P/33/YTJ70XQY4 L@&%O?@"%OL@L%OL@&%O?@"%OL@L%O'@'%O T T'@'%O T T
9/80H,7T%0A,+*J>*- ML& #N& N?& M'N #O?%""O %?#& T T%&?# T T
0000000000(8,:*0% ON" O"" T N'' O'? T T T T T T T
0000000000(8,:*0' N"" O'? T O#L MN" T T T T T T T
93,8//+0\3/)W*Q=0V T T T T
A/>0H,7T%0A,+*J>*- #NM #OM N?& #OL #M#%""O %?#& T T%&?# T T
A/>0H,7T'0A,+*J>*- #NM #OM T #OL #M# T T T T T T T
0000000000(8,:*0% OO% MNO T N%L O%# T T T T T T T
0000000000(8,:*0' O?N O%# T O"N MOO T T T T T T T

[77-/,)5 (C FG FC (G

XHA0H/+8-/30<*3,4=02 %"@M %"@L %@? "@'
XHA0D]( 1 1

A.+/-0D,+*$A,Z/-0A>B8 FCD FCE FC6FGD+%(CD+% (GD(GE(G6

H,7,).840̂>*5$5_ %?#& T T M%& M%% %&?# T T
XHA0D,+*0K$H06,8./ "@""N T T"@"&N"@%"N"@""' T T
XHA0H/+8-/30<*3,40̂2_ M@& " T %"@L %"@M M@L " T
XHA0D,+*0D]( [ [ T 1 1 [ [ T
XHA0N&850V8.3*0̀>̂*5_ " T T "@' "@? " T T
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0;

<,+*0=-/>7 ?1< ?1@ A1@ A16 (1< (16

<,+*0B/+C.:>-,8./+2
@-,CC.)0D/3>E*0FG75H %IJ '"K ';L %K; %JK J"%
M>8>-*0D/3>E*0FG75H %IJ '"K ';L %K; %JK J"%
NO*,30M3/P0FG7573H %;&" %;&" %;&" %;&" %;&" %;&"
(8/-,:*0<*+:850FEH "Q" %&Q" "Q" %&Q"
(8/-,:*0<,+*2 " % % %
@,7*-0<*+:850FEH 'Q& 'Q&
<,+*0R8.3Q0M,)8/- %Q"" %Q"" %Q"" %Q"" %Q"" %Q""
M-8 "QL&" "QL&"
M3809-/8*)8*O "QI;# "QI&"
(,8OQ0M3/P0F7-/8H " %#IJ %;J& %K;& %#KL %K;&
M3809*-E.88*O "QI;# "QI&"
(,8OQ0M3/P0F7*-EH " %#IJ %;J& %K;& %#KL %K;&
<.+S0(7**O0FS$5H &" &" &"
<.+S0T.28,+)*0FEH %&;Q# %K"QK %"LQJ
@-,G*30@.E*0F2H %%QJ %"Q% ;QL
9*,S0U/>-0M,)8/- "QLL "QLL "QLL "QLL "QLL "QLL
VOWQ0M3/P0FG75H '%I 'J' J%# %#; %&' JK'
(5,-*O0<,+*0@-,CC.)0FXH
<,+*0=-/>70M3/P0FG75H " K&% J%# %#; %&' JK'
?+8*-013/)S*O0N+8*-2*)8./+ Y/ Y/ Y/ Y/ Y/ Y/
<,+*0V3.:+E*+8 <*C8 <*C8 <*C8 6.:58 <*C8 6.:58
Z*O.,+0A.O85FEH "Q" "Q" JQ;
<.+S0[CC2*8FEH "Q" "Q" "Q"
B-/22P,3S0A.O85FEH %Q# %Q# %Q#
@P/0P,40<*C80@>-+0<,+*
U*,OP,40M,)8/- %Q%" %Q%" %Q%" %Q%" %Q%" %Q%"
@>-+.+:0(7**O0FS$5H 'K %K 'K %K
(.:+0B/+8-/3 M-** M-** (8/7

N+8*-2*)8./+0(>EE,-4

V-*,0@47*\ [85*-
B/+8-/30@47*\0R+2.:+,3.]*O
N+8*-2*)8./+0B,7,).840R8.3.],8./+0&;Q'X NBR0<*G*30/C0(*-G.)*01
V+,342.209*-./O0FE.+H0%&
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0;

<+8*-2*)8./+

<+80=*3,4>02$?*5 %"@A

B/?*C*+8 D1E D1F G1FG16 (1E (16

E,+*0H/+I.:J-,8./+2
F-,II.)0K/3>0?*5$5 %AL '"M 'N; %MN %LM L"%
OJ8J-*0K/3>0?*5$5 %AL '"M 'N; %MN %LM L"%
H/+I3.)8.+:09*P2>0Q$5- " " " " " "
(.:+0H/+8-/30 O-** O-** O-** O-** (8/7 (8/7
6F0H5,++*3.R*P ST/+* ST/+* ST/+*
(8/-,:*0E*+:85 S S S %&" " %&"
K*50.+0B*P.,+0(8/-,:*>0Q S " " S " S
U-,P*>0V S " " S " S
9*,W0X/J-0O,)8/- ;; ;; ;; ;; ;; ;;
X*,?40K*5.)3*2>0V ' ' ' ' ' '
B?C80O3/Y '%A 'L' L%# %#N %&' LM'

B,Z/-$B.+/- B,Z/-% B,Z/-' B.+/-'

H/+I3.)8.+:0O3/Y0[33 M;L " S " A;# L%#
0000000000(8,:*0% S S S S L%# S
0000000000(8,:*0' S S S S #N" S
H-.8.),30XPY4 M@%' S S S #@M' #@''
H-.8.),30XPY40(8:0% S S S S &@M' S
H-.8.),30XPY40(8:0' S S S S &@M' S
O/33/YSJ70XPY4 '@'%; S S SL@&%;L@L%;
9/80H,7S%0B,+*J?*- %";" S S S 'N& N'M
0000000000(8,:*0% S S S S NLA S
0000000000(8,:*0' S S S S &"A S
93,8//+0\3/)W*P>0V S S S
B/?0H,7S%0B,+*J?*-%";" S S S '%% N'M
B/?0H,7S'0B,+*J?*- S S S S '%% S
0000000000(8,:*0% S S S S &#N S
0000000000(8,:*0' S S S S &"A S

[77-/,)5 D1 G1 (1

XHB0H/+8-/30=*3,4>02 M@& " 'N@M
XHB0E]( =

B.+/-0E,+*$B,Z/-0B?C8 D1E D1F G1FG16(1E+%(1E+'

H,7,).840̂?*5$5_ %";" S S S '%% N'M
XHB0E,+*0K$H06,8./ "@'"L S S S"@N''"@MN'
XHB0H/+8-/30=*3,40̂2_ A@' " S S &#@N %M@L
XHB0E,+*0E]( [ [ S S O 1
XHB0A&850V8.3*0̀?̂*5_ "@; S S S M@N '@&
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()*+,-./0%00001,2*3.+* (4+)5-/0%%06*7/-8
9,:*0;

<,+*0=-/>7 ?1< ?1@ ?16 A1< A1@ A16 B1< B1@ B16 (1< (1@ (16

<,+*0C/+D.:>-,8./+2
@-,DD.)0E/3>F*0GH75I %"J %K% #& L& '#L #L JM ' '& L& # KM
N>8>-*0E/3>F*0GH75I %"J %K% #& L& '#L #L JM ' '& L& # KM
OP*,30N3/Q0GH7573I %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&" %M&"
<,+*0R8.3S0N,)8/- %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S"" %S""
N-8 "S;M& "S;MM "S;LM "S;%&
N3809-/8*)8*P "S;K& "S;;L "S;M' "S;KL
(,8PS0N3/Q0G7-/8I " %### " " %#K& " " %&;M " " %&#' "
N3809*-F.88*P "S;K& "S;;L "S;M' "S;KL
(,8PS0N3/Q0G7*-FI " %### " " %#K& " " %&;M " " %&#' "
<.+T0(7**P0GT$5I &" &" &" &"
<.+T0U.28,+)*0GFI %L"S% #%S& MLS& %'KS"
@-,H*30@.F*0G2I %"S% LSL &SL ;S'
9*,T0V/>-0N,)8/- "SKK "SKK "SKK "SKK "SKK "SKK "SKK "SKK "SKK "SKK "SKK "SKK
WPXS0N3/Q0GH75I %%M '"# ML &% J"" MJ L' ' 'K &% M ;;
(5,-*P0<,+*0@-,DD.)0GYI
<,+*0=-/>70N3/Q0GH75I " J;M " " L'L " " M' " " %&M "
?+8*-013/)T*P0O+8*-2*)8./+ B/ B/ B/ B/ B/ B/ B/ B/ B/ B/ B/ B/
<,+*0W3.:+F*+8 <*D8 <*D8 6.:58 <*D8 <*D8 6.:58 <*D8 <*D8 6.:58 <*D8 <*D8 6.:58
Z*P.,+0A.P85GFI "S" "S" "S" "S"
<.+T0[DD2*8GFI "S" "S" "S" "S"
C-/22Q,3T0A.P85GFI %S# %S# %S# %S#
@Q/0Q,40<*D80@>-+0<,+*
V*,PQ,40N,)8/- %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%" %S%"
@>-+.+:0(7**P0GT$5I 'L %L 'L %L 'L %L 'L %L
(.:+0C/+8-/3 N-** N-** (8/7 (8/7

O+8*-2*)8./+0(>FF,-4

W-*,0@47*\ [85*-
C/+8-/30@47*\0R+2.:+,3.]*P
O+8*-2*)8./+0C,7,).840R8.3.],8./+0&MSJY OCR0<*H*30/D0(*-H.)*01
W+,342.209*-./P0GF.+I0%&
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'()*+,-./$////0+1)2-*) '3*(4,./$$/5)6.,7
8+9)/$!

:*7),1)(7-.*

:*7/;)2+3</1#=)4 ">?

@.=)A)*7 B0C B0D B05 E0CE0DE05 F0C F0D F05 '0C '0D '05

C+*)/G.*H-9I,+7-.*1
D,+HH-(/J.2</=)4#4 $!? $K$ "% L% &"L "L ?M & &% L% " KM
NI7I,)/J.2</=)4#4 $!? $K$ "% L% &"L "L ?M & &% L% " KM
G.*H2-(7-*9/8)O1</P#4, ! ! ! ! ! ! ! ! ! ! ! !
'-9*/G.*7,.2/ N,)) N,)) N,)) N,)) N,)) N,)) '7.6 '7.6 '7.6 '7.6 '7.6 '7.6
5D/G4+**)2-Q)O R RF.*) R RF.*) R RF.*) R RF.*)
'7.,+9)/C)*974 R R R R R R R R R R R R
J)4/-*/@)O-+*/'7.,+9)</P R ! R R ! R R ! R R ! R
S,+O)</T R ! R R ! R R ! R R ! R
8)+U/V.I,/N+(7., KK KK KK KK KK KK KK KK KK KK KK KK
V)+=3/J)4-(2)1</T & & & & & & & & & & & &
@=A7/N2.W $$M &!" ML %$ ?!! M? L& & &K %$ M XX

@+Y.,#@-*., @+Y.,$ @+Y.,& @-*.,$ @-*.,&

G.*H2-(7-*9/N2.W/Z22 ?M? ! ! &K! ! ! X"X X%& &L? X?$ X%? ??M
//////////'7+9)/$ R R R R R R LMM LMM R L?X L?X R
//////////'7+9)/& R R R R R R LX& LM% R LX& %$L R
G,-7-(+2/VOW3 L>$& R R L>$& R R M>$& ">%& ">&& M>$& ">%& ">&&
G,-7-(+2/VOW3/'79/$ R R R R R R ">$& %>%& R ">$& %>%& R
G,-7-(+2/VOW3/'79/& R R R R R R ">$& %>%& R ">$& %>%& R
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]ŜW6Q95T6KL=;M P- P(- OUP U( PN O+
.;230S6A2106E32HH4/6K\M
A2106B35C=6Q95T6KL=;M ( PPO ,OP ( UX (
D1>036795/Y0S6R1>0380/>451 _5 _5 _5 _5 _5 _5
A2106]94@1J01> A0H> A0H> A0H> <4@;> A0H> <4@;>
0̀S4216F4S>;KJM (W( (W( PWU
A41Y6aHH80>KJM (W( (W( (W(
G3588T29Y6F4S>;KJM +W) +W) +W)
ET56T2:6A0H>6EC316A210
[02ST2:6Q2/>53 +W+( +W+( +W+( +W+( +W+( +W+(
EC3141@6.=00S6KY*;M -O +O -O +O
.4@16G51>359 Q300 Q300 .>5=

R1>0380/>4516.CJJ23:

]3026E:=0b a>;03
G51>3596E:=0b6V184@1294c0S
R1>0380/>4516G2=2/4>:6V>494c2>4516,+W)\ RGV6A0L0965H6.03L4/06]
]129:8486?0345S6KJ41M6+,



�����������	
�����������������������
������������������� !"�# $% &'()*(+&+)

,-./01234)4444506.72/. ,8/-9134))4:.;31<
=0>.4++

?/<.16.-<23/

?/<4@.708A46(B.9 )C'

D3B.E./< F5G F5H I5HI5: ,5G ,5:

G0/.4J3/K2>L10<23/6
H10KK2-4M37A4B.9(9 +N +'' O)' '+ PP P'
QL<L1.4M37A4B.9(9 +N +'' O)' '+ PP P'
J3/K72-<2/>4=.R6A4S(91 & & & & & &
,2>/4J3/<1374 Q1.. Q1.. Q1.. Q1.. ,<3; ,<3;
:H4J90//.72T.R UV3/. UV3/. UV3/.
,<310>.4G./><9 U U U U & U
M.942/4D.R20/4,<310>.A4S U & & U & U
W10R.A4X U & & U & U
=.0Y4Z3L14Q0-<31 NN NN NN NN NN NN
Z.0B84M.92-7.6A4X * * * * + +
DBE<4Q73[ P+ P&+ O\P \& PN O)

D0]31(D2/31 D0]31) D0]31+ D2/31+

J3/K72-<2/>4Q73[4̂77 *OP & U & N\O *&N
4444444444,<0>.4) U U U U *&N U
4444444444,<0>.4+ U U U U P'' U
J12<2-074ZR[8 OC)* U U U 'CO+ 'C++
J12<2-074ZR[84,<>4) U U U U *CO+ U
J12<2-074ZR[84,<>4+ U U U U *CO+ U
Q3773[UL;4ZR[8 +C+O* U U UPC*)NPCP)N
=3<4J0;U)4D0/.LB.1 )&)) U U U P+& *'*
4444444444,<0>.4) U U U U '&O U
4444444444,<0>.4+ U U U U \&+ U
=70<33/4_73-Y.RA4X U U U
D3B4J0;U)4D0/.LB.1)&)) U U U P&N *'*
D3B4J0;U+4D0/.LB.1 U U U U P&N U
4444444444,<0>.4) U U U U *N) U
4444444444,<0>.4+ U U U U \&+ U

;̂;130-9 F5 I5 ,5

ZJD4J3/<1374@.708A46 &CN & )'
ZJD4G̀, J

D2/314G0/.(D0]314DBE< F5G F5H I5HI5:,5G/)

J0;0-2<84aB.9(9b )&)) U U U O&O
ZJD4G0/.4M(J4:0<23 &C&P) U U U&C)cO
ZJD4J3/<1374@.7084a6b NC\ & U U )'
ZJD4G0/.4G̀, ^ ^ U U J
ZJD4c*<94X<27.4daB.9b &C) U U U &C\



�����������	
���������������������������������
������������������� !"�# $%&'(&)$)'

*+,-./012'22223.4,50-, *6-+7/12''28,91/:
;.<,2)=

>.-,2?/1@9 A3> A3B A38 C3> C3B C38 D3> D3B D38 *3> *3B *38

>.-,2E1-F0<@/.:01-4
B/.FF0+2G15@H,2IJ97K LM '' =N '$ '' L$ %$ =L) )$ NO =%( O'
P@:@/,2G15@H,2IJ97K LM '' =N '$ '' L$ %$ =L) )$ NO =%( O'
QR,.52P51S2IJ9795K 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($ 'N($
>.-,2T:05U2P.+:1/ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$ 'U$$
P/: $UMLM $UM') $UMML $UMNM
P5:2;/1:,+:,R $UMN( $UMM) $UMM= $UMM=
*.:RU2P51S2I9/1:K $ '%$( $ $ '(%M $ $ '%%= $ $ '%=O $
P5:2;,/H0::,R $UO)( $UML( $UON= $UONO
*.:RU2P51S2I9,/HK $ '=(O $ $ 'LM( $ $ 'L%) $ $ 'LLM $
80<7:2B@/-21-28,R V,4 V,4 V,4 V,4
*.:RU2P51S2I8BW8K L) L( % )=
>0-X2*9,,R2IX&7K ($ ($ ($ ($
>0-X2Y04:.-+,2IHK %NUM '$=U' =MOUL =MMU$
B/.J,52B0H,2I4K LUM NUL )OUN )OUN
;,.X2Z1@/2P.+:1/ $UOO $UOO $UOO $UOO $UOO $UOO $UOO $UOO $UOO $UOO $UOO $UOO
Z,.J62G,70+5,42I[K )[ )[ )[ )[ )[ )[ ([ ([ ([ ([ ([ ([
\R]U2P51S2IJ97K (% '= L) '' '= L( %O =OM )= OM L'( M)
*7./,R2>.-,2B/.FF0+2I[K
>.-,2?/1@92P51S2IJ97K $ ''' $ $ %M $ $ LO$ $ $ (M% $
A-:,/2351+X,R2Q-:,/4,+:01- D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 D1 D1
>.-,2\50<-H,-: >,F: >,F: 80<7: >,F: >,F: 80<7: >,F: >,F: 80<7: >,F: >,F: 80<7:
,̂R0.-2C0R:7IHK $U$ $U$ $U$ $U$
>0-X2WFF4,:IHK $U$ $U$ $U$ $U$
E/144S.5X2C0R:7IHK 'U% 'U% 'U% 'U%
BS12S.62>,F:2B@/-2>.-,
Z,.RS.62P.+:1/ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$ 'U'$
B@/-0-<2*9,,R2IX&7K )L 'L )L 'L )L 'L )L 'L
D@H_,/21F2Y,:,+:1/42 ' ) ' ) ' ) ' )
Y,:,+:1/2B,H95.:,2 >,F: B7/@ >,F: B7/@ >,F: B7/@ >,F: B7/@
>,.R0-<2Y,:,+:1/2IHK %U' =$U( %U' =$U( %U' =$U( %U' =$U(
B/.050-<2Y,:,+:1/2IHK $U$ $U$ $U$ $U$ $U$ $U$ $U$ $U$
Y,:,+:1/2'2;140:01-IHK $U$ $U$ $U$ $U$ $U$ $U$ $U$ $U$
Y,:,+:1/2'2*0̀,IHK %U' 'UO %U' 'UO %U' 'UO %U' 'UO
Y,:,+:1/2'2B69, E5aAb E5aAb E5aAb E5aAb E5aAb E5aAb E5aAb E5aAb
Y,:,+:1/2'2E7.--,5
Y,:,+:1/2'2Ab:,-R2I4K $U$ $U$ $U$ $U$ $U$ $U$ $U$ $U$
Y,:,+:1/2'2c@,@,2I4K $U$ $U$ $U$ $U$ $U$ $U$ $U$ $U$
Y,:,+:1/2'2Y,5.62I4K $U$ $U$ $U$ $U$ $U$ $U$ $U$ $U$
Y,:,+:1/2)2;140:01-IHK )OUN )OUN )OUN )OUN
Y,:,+:1/2)2*0̀,IHK 'UO 'UO 'UO 'UO
Y,:,+:1/2)2B69, E5aAb E5aAb E5aAb E5aAb
Y,:,+:1/2)2E7.--,5
Y,:,+:1/2)2Ab:,-R2I4K $U$ $U$ $U$ $U$
B@/-2B69, ;,/H D\ ;,/H D\ ;,/H D\ ;,/H D\
;/1:,+:,R2;7.4,4 L O ) %
;,/H0::,R2;7.4,4 L O ) %
Y,:,+:1/2;7.4, L L O O ) ) % %
*S0:+72;7.4,



�����������	
���������������������������������
������������������� !"�# $%&'(&)$)'

*+,-./012'22223.4,50-, *6-+7/12''28,91/:
;.<,2)=

>.-,2?/1@9 A3> A3B A38 C3> C3B C38 D3> D3B D38 *3> *3B *38

E0-0F@F2G-0:0.52H4I '$J$ '$J$ '$J$ '$J$ )$J$ )$J$ )$J$ )$J$
E0-0F@F2*950:2H4I )=J( )=J( )=J( )=J( )=J( )=J( )=J( )=J(
B1:.52*950:2H4I )=J( )=J( )=J( )=J( K(J( K(J( K(J( K(J(
B1:.52*950:2HLI =$JML =$JML =$JML =$JML (NJ)L (NJ)L (NJ)L (NJ)L
E.O0F@F2?/,,-2H4I )$J$ )$J$ )$J$ )$J$ K'J$ K'J$ K'J$ K'J$
P,551Q2B0F,2H4I KJ( KJ( KJ( KJ( KJ( KJ( KJ( KJ(
R55S8,T2B0F,2H4I 'J$ 'J$ 'J$ 'J$ 'J$ 'J$ 'J$ 'J$
>14:2B0F,2RTU@4:2H4I $J$ $J$ $J$ $J$
B1:.52>14:2B0F,2H4I =J( =J( =J( =J(
>,.T&>.<
>,.TS>.<2V9:0F0W,X
Y,70+5,2AO:,-401-2H4I KJ$ KJ$ KJ$ KJ$ KJ$ KJ$ KJ$ KJ$
8,+.552E1T, D1-, D1-, D1-, D1-, ZSE.O ZSE.O ZSE.O ZSE.O
C.5[2B0F,2H4I %J$ %J$ %J$ %J$ %J$ %J$ %J$ %J$
\5.472]1-:2C.5[2H4I '=J$ '=J$ '=J$ '=J$ '=J$ '=J$ '=J$ '=J$
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Û_Y8S;7V8NO?=P C. /+ /C .. .. QC
0=452U8D4328I54KK618ǸP
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[U\RZNXPQRN gokh iekgfh jifh iemlmh iedjlhdenfjhiejmjh llkh kojh jihiieglih

[U\RZN]TQRN dfkh dgmh imkh ofih lggh jdjhiejnlh ijnh fiih ph kemnkh

_̂ ǸYUKRZN glh ikkh ldh ijjh onh njh imohieggmh dkh ph lejddh

_̂ Ǹ[U\RZN ikjh imlh ldh lonh jgh ikdh ilnh lohlejikh ph denjmh

V\RNUaNbPWLUSN dfdh kdh gmh fmgh imlh lkjh iffh lfoh iglh ph ieodgh

JURTcNJKLMQN imejokhimejgnhdegiihimemglh kefdmhgeoojhjefdfhfejnkhkeokkh dkmhqrstuvN
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JKLMN
OPQRLSTRLUSN

JKLMNVKLWLSN

XPQRNN
YUKRZN

XPQRN
[U\RZN

YUKRZN
XPQRN

YUKRZN
]TQRN P̂SRKPN

[U\RZN
XPQRN

[U\RZN
]TQRN

_̂ Ǹ
YUKRZN

_̂ Ǹ
[U\RZN

V\RNUaNN
bPWLUSN JURTcN

XPQRNYUKRZNiefjfh jiih jlh ijlh odh imoh ilnh jkh dkh dlh leoogh

XPQRN[U\RZNiemdmhiengih iiih djmh dnmh jdoh lggh lfkh ifih ijh kemmlh

YUKRZNXPQRN nnh idfh inmh lilh ikmh gih ojh njh ph ph gnnh

YUKRZN]TQRN ofjh glkh jjjhlenlnh knih ojlh omfh fnfh klmh iijh oekifh

P̂SRKPNleinmhieklih ooihieknlh ieffmhiejijhiedggh fflh kndh ikhiiejmih

[U\RZNXPQRN jdjhieimkh kfnh oimh onnhiegifhieikdh ignh kmlh jih jegmmh

[U\RZN]TQRN dimh ljih imkh nffh lldh kgihiedioh iigh ddgh ph degigh

_̂ ǸYUKRZN nmh imkh ldh idlh onh fgh nih nijh ph ph ieidlh

_̂ Ǹ[U\RZN iflh imlh ldh igmh kmh idfh ilnh lohielnfh ph lemnih

V\RNUaNbPWLUSN lgjh kdh gmh lloh koh igjh iimh llmh iifh ph iednnh

JURTcNJKLMQN jeillhneninhlejoghnegfnh deojnhnefiihkefokhlefjfhdefjgh lkdhzvszvuN
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������� !"!  89�:; 8<�=> ?9< @A @B:C @B<�9DE

FGHIJKLMNHOPNHQOJ

FGHIJRGHSHOJ

TLMNJJ
UQGNVJ

TLMNJ
WQXNVJ

UQGNVJ
TLMNJ

UQGNVJ
YPMNJ ZLONGLJ

WQXNVJ
TLMNJ

WQXNVJ
YPMNJ

Z[\J
UQGNVJ

Z[\J
WQXNVJ

RXNJQ]JJ
L̂SHQOJ FQNP_J

TLMNJUQGNVJ àbcde bàffe bghe ihde babjde gahf̀e bjje bgbe gjge hfiegbahhie

TLMNJWQXNVJbabfje àhgbe gbje ckie bàkbe gahdbe jgce gk̀e ghge idegbabihe

UQGNVJTLMNJ ghfe hfbe ckhe gaffde gadhbe dhie hbde kbe bhe gfie àkhfe

UQGNVJYPMNJ bìe dg̀e ibke dakfje bàdhe gagdhe ighe bh̀e g̀ie f̀geghaggde

ZLONGLJ khge gàh̀e chfe gaj̀ge jag̀je babdkegàcie f̀ie j̀ge khegdajdfe

WQXNVJTLMNJ jije gagbce bdfe gadhde hajdie dahgjebagìe kbe jbce bdhegdachie

WQXNVJYPMNJ bhie dbge hgbe gagche baghhe hafkdebabide bdke giie g̀jegfahjge

Z[\JUQGNVJ bjke gbge hffe h̀ce cghe h̀he gcgegakgie bke bkie à̀kie

Z[\JWQXNVJ cce cde gjie dh̀e gafjhe jdhe bice ibehahjce ggde jà̀be

RXNJQ]ĴLSHQOJ hge hhe h̀e hbe ike gfce g̀fe cge g̀be le jice

FQNP_JFGHIMJ iaf̀kegfakhcehakdheghakkjebbad̀degjagfiekajikehà̀hedachie gaciiemnomnpJ

�
������� !", 89�:; qr�9 s<�tB< 8<�=> ?9< @A @B:C @B<�9D 

FGHIJ
KLMNHOPNHQOJ

FGHIJRGHSHOJ

TLMNJJ
UQGNVJ

TLMNJ
WQXNVJ

UQGNVJ
TLMNJ

UQGNVJ
YPMNJ ZLONGLJ

WQXNVJ
TLMNJ

WQXNVJ
YPMNJ

Z[\J
UQGNVJ

Z[\J
WQXNVJ

RXNJQ]JJ
L̂SHQOJ FQNP_J

TLMNJUQGNVJgaijhegadjde iie jkbe gak̀de ìje bh̀e gfke gjge bjhe cakjde

TLMNJWQXNVJgabìegaicge ibe jife gachhe ikge d̀be gdge gg̀e ide cadcbe

UQGNVJTLMNJ gfce gcce d̀ke chge gafjde b̀ie bd̀e kbe bhe kje hadfhe

UQGNVJYPMNJ gcke hkfe k̀be haibie gaihde ìje jcce g̀fe gkke hhce iagìe

ZLONGLJ djjegaggje dgie gagjhe àgkde gàjce icbe b̀ie bkie hkegfadjhe

WQXNVJTLMNJ ìde jjie gdke gabhge badhke hafh̀egachhe j̀e hkhe gc̀egfàjbe

WQXNVJYPMNJ gcce g̀be gige ic̀e gà̀fe bagdjegà̀de g̀ è giie ghfe cabjke

Z[\JUQGNVJ ghde gbge gbie bjce dbke bbge gdke ijde bke gkie bac̀ge

Z[\JWQXNVJ cce cde hje b̀̀e jdbe d̀fe bjbe bkegahbhe cie hàije

RXNJQ]ĴLSHQOJ gde gje bfe hbe jde gfce jhe hbe j̀e le g̀̀e

FQNP_JFGHIMJ daffkejadfbebabcjegfagbhegdaikjegfakbcejabdfegaìdebacche gahkieuvowpmJ
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o, T�(U,/%+�,p%�+ �",(��,�%+$!�!,*%,*/�,$�(��"*,%$�,
o, Y_R,.,Y�%"",_�%%�,R��(, ,
o, b3%��,($!,"�q�,%̂,��"�!�$*�(�,!�p��%� �$*,�",%1*(�$�!,̂�% ,rORsP,Vba,bXRX̀bX̀\br,̂�% ,rtRXaQuQ̀PYa,RQaR,bXQV\XVQa,TORsr',b3%��,%̂,3%  ��3�(�,($!,

�$"*�*+*�%$(�,!�p��%� �$*,(""+ �!,(",���,t(*��1��!#�,RbT,X̀R,v���&,X̀b,V�!(*�w,
o, X/�,*%*(�,(��(,%̂,3%  ��3�(�,!�p��%� �$*,0(",%1*(�$�!,̂�% ,+�!(*�!,"�*�,��($,
o, X/�,̀Xa,O($!,V"�",3%!�",(",���,���2,t(*��1��!#�,X̀R,
o, X/�,RS,T�(U,%̂,\%  ��3�(�,�",*/�,RS,T�(U,%̂,Y�$��(*%�.sx,(p(��(1��,RS,T�(U,*���,#�$��(*�%$,�(*�,1�*0��$,W.2,v���2,X̀R,+"�!,*/�,"( �, �*/%!%�%#)w,

,

R*,̂+��,1+��!.%+*y,t(*��1��!#�,a("*,($!,t(*��1��!#�,t�"*,0���,#�$��(*�,(���%-� (*��),�y&2�,*���",!+��$#,*/�,

0��U!(),RS,��(U,/%+�,($!,�yW��,*���",!+��$#,*/�,TS,��(U,/%+�',

,

X/�,̂%��%0�$#,*���,!�"*��1+*�%$,(""+ �*�%$",0���, (!�,̂%�,*/�,�+��%"�,%̂,*/�","*+!)�,

,

o, 2�Z,%̂,(��,��"�!�$*�(�,*�(̂̂�3,#�$��(*�!,(*,̂+��,1+��*.%+*,0���,1�,�-*��$(�,*���"y,0/���,��Z,0���,1�,�$*��$(�,

*���",#�$��(*�!,($!,!�"*�$�!,0�*/�$,t(*��1��!#�z,

o, [�Z,%̂,(��,"3/%%�,*���",0���,1�,�$*��$(�,*%,*/�,t(*��1��!#�,!�p��%� �$*y,0/���,[�Z,0���,3% �,̂�% ,

"+��%+$!�$#,$��#/1%+�/%%!"z,($!,

o, ��Z,%̂,(��,3%  ��3�(�,*���",0���,1�,�-*��$(�,($!,2�Z,0���,1�,�$*��$(�,*%,t(*��1��!#�',

,

X(1��,&.�,"/%0",*/�,*���,!�"*��1+*�%$',X/�,*���,!�"*��1+*�%$,/(",1��$,!���p�!,1("�!,%$,*/�,̂%��%0�$#,

*�($"�%�*(*�%$,$�*0%�U,(""+ �*�%$",($!,�$,3%$"�!��(*�%$,%̂,*/�,��%�%"�!,t(*��1��!#�,a("*,$�*0%�U,

�!�$*�̂��!,�$,*/�,t(*��1��!#�,x+*��$�,T�($�,

,

o, \/�$%%U,X�(��,�-*�$!",$%�*/,%̂,t/%%�,V�,P��p�,($!,*%,3�%""�",*/�,x�!,S($,Q�p��,*%,*/�,�("*',

o, S{*�",X�(��,t�"*,�-*�$!",$%�*/,%̂,t/%%�,V�,P��p�,($!,"%+*/,%̂,\/�$%%U,X�(��',

o, S(3O�%!,P��p�,t�"*,�-*�$!",*%,*/�,0�"*,($!,3%$$�3*",*%,\/�$%%U,X�(��',
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� �
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%&'()� *+(,-�.'/,0�12-(3 4563 4563

� 7),8&&9�.'/,03 563 4563

� *:*/-(2'�;'<�/8=�>8,?2'-,(@�;'<3 4A63 563

� BC8',=D2�E0?=<�1�/8=�>8,?2'-,(@�;'<3 563 FF�

� *+(,-�.'/,0�12-(�G�1)&&H�>H�;'<�G�>8,?2'-,(@�;'<3 4563 4563

I/-(� *+(,-�.'/,0�12-(�JD&,8D�-&C()K�/8=�7),8&&9�.'/,0�

JD&,8D�2/-(K3
LA63 LA63

� *+(,-�.'/,0�12-(�/8=�1)&&H�>H�;'<3 L563 L563

� *:*/-(2'�;'<�G�>8,?2'-,(@�;'<�G�1)&&H�>H�;'<3 563 563

�

M8(2'/:(,&8�(',H-�N,(),8�()2�1/(2'O',=D2�-CO=,?,-,&8�/'2�/--CP2=�(&�(/92�H0/:2�O2(N228�1/(2'O',=D2�I/-(�

/8=�1/(2'O',=D2�12-(�/:'&--�*+(,-�.'/,0�12-(�,8�/::&'=/8:2�N,()�()2�/HH'&/:)�C-2=�,8�O&()�&Q�()2�

H'2?,&C-�1/(2'O',=D2�RBS�.MR�JLAAT�/8=�LA4U�>H=/(2K<�.)2-2�,8(2'/:(,&8-�/'2�-)&N8�O20&NV�
�

W� L6�&Q�:)C':)�(',H-�N,00�:'&--�*+(,-�.'/,0�12-(X�O2(N228�1/(2'O',=D2�I/-(�/8=�1/(2'O',=D2�12-(Y�

W� LA6�&Q�-:)&&0�(',H-�N,00�:'&--�*+(,-�.'/,0�12-(X�O2(N228�1/(2'O',=D2�I/-(�/8=�1/(2'O',=D2�12-(Y�

/8=�

W� 4A6�&Q�:&PP2':,/0�(',H-�N,00�:'&--�*+(,-�.'/,0�12-(X�O2(N228�1/(2'O',=D2�I/-(�/8=�1/(2'O',=D2�

12-(<�
�

R�=2(/,02=�(',H�/--,D8P28(�N/-�:&PH02(2=�C-,8D�Z,-('&�-&Q(N/'2<�Z,-('&�(',H�/--,D8P28(�,-�O/-2=�&8�

/00&:/(,8D�()2�-)/'2�JH2':28(K�&Q�(',H-�(&�(/92�-H2:,Q,:�H/()-�O2(N228�2/:)�&',D,8�/8=�=2-(,8/(,&8�J&'�2/:)�

0/8=�C-2K<�.',H-�N2'2�/--,D82=�(&�()2�'&/=�82(N&'9�O@�:&8-,=2',8D�/::2--�0&:/(,&8-�Q&'�1/(2'O',=D2�I/-(�

/8=�1/(2'O',=D2�12-(X�/0&8D�*+(,-�.'/,0�12-(X�7),8&&9�.'/,0X�B,P&8�['/-2'�E&C02?/'=�12-(X�*/:\2&=�

;',?2�12-(X�7/-:/=2�E&C02?/'=X�]&:9@�*&C8(/,8�E&C02?/'=�12-(X�BC8',=D2�E&C02?/'=�12-(X�]&/=�4X�/8=�

]&/=�LX�'20/(,?2�(&�()2�H'&H&'(,&8�&Q�=2?20&HP28(<��.)2'2�/'2�/�(&(/0�&Q�45�,8(2'-2:(,&8-�,8�()2�82(N&'9X�N,()�

2/:)�,8(2'-2:(,&8�'2H'2-28(,8D�/8�/::2--�H&,8(�,8(&�()2�'&/=�82(N&'9<�.',H-�N2'2�/--,D82=�(&�()2�82(N&'9�

O/-2=�&8�()2�-)&'(2-(�H/()�O2(N228�&',D,8�/8=�=2-(,8/(,&8<�;2(/,02=�(',H�/--,D8P28(�=/(/�,-�/?/,0/O02�

202:('&8,:/00@�()'&CD)�Z,-('&�Q,02-�D282'/(2=�Q&'�(),-�-(C=@<�
�

E/-2=�&8�()2�(',H�D282'/(,&8X�=,-(',OC(,&8�/8=�/--,D8P28(�=2-:',O2=�,8�(),-�-2:(,&8X�[,DC'2-�UF4�/8=�UFL�

-)&N�()2�N229=/@�R*�/8=�S*�H2/9�)&C'�=2?20&HP28(�?&0CP2-�/--&:,/(2=�N,()�()2�1/(2'O',=D2�

-CO=,?,-,&8<�
�
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+



� �����������	�
����������������
�����
�
�

� ���
� �

������������������ �!����"���#�������������	�
��$���	�%



�����������	
�����
�

����
�������������������� �!�"�#$�%����$#�$����$#��&'�������� �$(�)�!�"�#$����%�*�%+*��$�,��($�(���$!�-,!,.,*�(���*���*/�0(*��1��!#��*�(��������2'!%3-,

4�5���678�9�:;�:�<=�>�5��?<���
�����@�A�B�CD�E��F�B5D�G�



� �����������	�
����������������
�����
�
�

� ���
� �

������������������ �!������"���������	�
��#���	�"�



�����������	
�����
�

����
�������������������� �!�"�#$�%����$#�$����$#��&'�������� �$(�)�!�"�#$����%�*�%+*��$�,��($�(���$!�-,!,.,*�(���*���*/�0(*��1��!#��*�(��������2'!%3-,

4�5���676�8�9:�9�;<�=�5��9�>�7?�@�A�BC�D��E�A5C�>,

,



������� �

� ����
	 	

�
 ���������������

���
 ������������������ �

�����
 !"#���"� "�������"$���%"��"�%�&�����������

'()	*)+,-./)	0)*12*3,45)	21	,4	.4-)*6)5-.24	7)0)476	24	,	4839)*	21	7.11)*)4-	1,5-2*6	.45+87.4:;	

	

<	 =>?@>>
AB
CDEF@DEGAH	I	3),68*)7	.4	-)*36	21	,	*,-.2	21	7)3,47	1+2J	*,-)	K/L	-2	3,M.383	5,0,5.-N	

K5LO	.4-)*6)5-.246	J.-(	/P5	*,-.26	Q	RST	,*)	,-	5,0,5.-NO	

<	 U>V>W
AB
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[)/)+6	21	6)*/.5)	K[\]L	*,4:)	1*23	̂	K3.4.3,+	7)+,NL	-2	_	K84,55)0-,9+)	7)+,NLO	,47	

<	 >̀aGXW>
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0),�	(28*	-*,11.5	5247.-.246S	
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45
6��789�

:�;56�<���=;���>�?���;>�8���@�6����:��@�?���	5�5?����>��?>�

��@�6����

:��@�?��

A@��5��:�;56�B�65��

C>�?�;�>�D�@�	�?6�E�
�	5�5?����>��?>�

F, G,��,
H%%!,��%#��""�%$,($!I%�,"/%�*,3)3��,��$#*/"J,($!,K�0,L�/�3��,
"*%�"',

M, N,��,($!,G,��,
H%%!,��%#��""�%$,($!I%�,"/%�*,3)3��,��$#*/"O, %��,L�/�3��,
"*%�"',

P, N,��,($!,G,�Q,
R(��,��%#��""�%$,($!I%�,�%$#��,3)3��,��$#*/"J,"% �,3)3��,
K(��+��"O,"�#$�K�3($*,�%�*�%$,%K,L�/�3��", +"*,"*%�',

S, N,�Q,($!,G,QQ,
P%$#�"*�%$,1�3% �",$%*�3�(1��O,/�#/,L%�+ �.*%.3(�(3�*),
�(*�%J,�%$#��,!��()"J,$%*�3�(1��,3)3��,K(��+��"',

T, N,QQ,($!,G,��,
F*,%�,1�)%$!,�� �*,%K,(33��*(1��,!��()O,�%%�,��%#��""�%$J,�%$#,
3)3��"J,/�#/,L%�+ �"J,�%$#,U+�+�"',

R, N,��,
F���L(�,L%�+ �",#��(*��,*/($,!�"3/(�#�,3(�(3�*)O,�%$#,3)3��,
��$#*/"J,+$"*(1��.+$���!�3*(1��,K�%0"',

,

�V�� WXYZZ[\�Y]Ŷ _̀ [̀�abWcded̂ df_�

�V�Vg� hijkj�lmn�Wnillko�Ypiqrjkj�

s$*��"�3*�%$,���K%� ($3�,0(", %!���!,+"�$#,*/�,t)$3/�%,2,"%K*0(��,K%�,"�#$(��"�!,($!,"*%�.3%$*�%���!,

�$*��"�3*�%$"',,s$,(!!�*�%$J,*�(KK�3,3%$*�%�,($!,#�% �*��3,(!u+"* �$*",0���, (!�,!+��$#,*/�,($(�)"�",�$,

(33%�!($3�,0�*/,*/�,*�(KK�3,3%$*�%�,/���(�3/),�!�$*�K��!,�$,*/�,P�*),%K,v�*/1��!#�,w�(KK�3,s �(3*,t*+!),

H+�!���$�",�$,%�!��,*%,(3/��L�,(33��*(1��,�$*��"�3*�%$,���K%� ($3�',x%+$!(1%+*,($(�)"�",0(",3%$!+3*�!,

+"�$#,tsSxF,"%K*0(��',

,

s$,(33%�!($3�,0�*/,*/�,P�*),%K,v�*/1��!#�,"*($!(�!"J,K%�,!�"�#$,($!,��($$�$#,�+��%"�",(,LI3,�(*�%,%K,�'��,

"/%+�!,$%*,1�,�-3��!�!,K%�,%L��(��,�$*��"�3*�%$J,*/�%+#/,($!,"/(��!,*/�%+#/I*+�$�$#,L�/�3��, %L� �$*,(*,(,

"�#$(��y�!,�$*��"�3*�%$,%�,�%+$!(1%+*',,

,

�V�V�� Wnillko�Ypiqrjkj�Yjjz{|}kmpj�

F",�(�*,%K,*/�,*�(KK�3,3(�(3�*),($(�)"�"J,*/�,K%��%0�$#,(""+ �*�%$",0���, (!�,0�*/,��"��3*,*%,"��3�K�3,

($(�)"�",3��*���(,($!,1("�!,%$,*/�,P�*),%K,v�*/1��!#�,w�(KK�3,F$(�)"�",~(�( �*��"J,�$3�+!�$#�,

,

�, w/�,�Q*/,���3�$*���,"���!",%$,(��,�%(!0()",�$,*/�,"*+!),(��(,0���,(""+ �!,*%,1�,�U+(�,*%,*/�,

�%"*�!,"���!',~%"*�!,"���!,�",(""+ �!,*%,1�,��� I/�',K%�,(�*���(�",($!,Q�,� I/�',K%�,%*/��,�%(!"O,

�, P%  ��3�(�,*�+3�,L%�+ �",(�%$#,��*�",w�(��,��"*,($!,P/�$%%�,w�(��,(��,(""+ �!,*%, (��,+�,Q�,

%K,*/�,%L��(��,*�(KK�3,"*��( J,0/���,%$,*/�,�� (�$!��,%K,*/�,"*���*"J,*�+3�",(��,(""+ �!,*%, (��,+�,

��,%K,*/�,%L��(��,*�(KK�3O,

�, s!�(�,"(*+�(*�!,K�%0,�,�J�Q�,L�/�3��",���,/%+�,���,�($�O,($!,
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ZID0.)80*),.R'G((ZÂGN[4'[$b̂$[[+̂$b'b+ZFM'EN4Cr'MI,=%88%/R'NK-I8/0Js'$,H%51%I'UVs'UTSY'STRXVRUT'Ga
MI,L%=*R'MRtUTT\XYYXtTSuMI%7)5u4%8)D.uZEMt[.D).%%I).DtTVCTTuMI%7)5).0IJu4%8)D.t]0*%I1I)/D%'N̂Gt(̂4+G
ta%*)8vA08=0/v+a4uGau)5B,IH%/uUTSYSSUVC8)BW



����������������	�
��
��������������������

����� ������������������������������ !��!����"�#��$

%&'()*+&
,-./012-.+

��������3����������

)-.+4 516+ %-7+4 8&6+ 9/+&76&:+*-/

;<) = = = = =

)*+&(;&>&?(-@()&7>*:&(A;<)B(C&+4-0D(E&?1F(A)9E,=BG()*+&(;<)(C&+4-0(*6(6H&:*@*&0(*/(+4&(I171J&+&7()&++*/K6(0*1?-K(A)*+&(+12BG

,-./012-.+(;<)(C&+4-0D()1J&(16()*K/1?*6&0(9/+&76&:+*-/6G

;1/&(;<)(>1?.&6(17&(216&0(-/(1>&71K&(0&?1F(H&7(?1/&G

9/+&76&:+*-/(1/0(=HH7-1:4(;<)(>1?.&6(17&(216&0(-/(1>&71K&(0&?1F(@-7(1??(?1/&6G

)9E,=()+1/0170(E&?1F(C-0&?(*6(.6&0G(L-/+7-?(E&?1F(*/:?.0&6(M&-J&+7*:(E&?1FG

�
N	��
���	����
���OPQR���ST��U���V�WQQQXWQYZ�����������������������!�T����R���������#����P��3
<7K1/*61+*-/D(=))<L9=[5E(5%M9%55,9%M(M,<\I(;[EG](I7-:&66&0D([4.7601F̂(%->&J2&7(_̀ (̂_abc(_D̀dD̀_(IC



�����������	

�
�� ����
�����
��������
��������
������������������

 !"#$%&!
'()*+,-()&

����������������.��/��0�
1!2,*+#34("5 678#9,:;#(<#=)!)!

>,?@
1!A@
$,&*

B,*!
C&%4@

DE!F,A!
1!4,G

B!E!4#(<
$!FE%:!

B,*!
>(*<%A

B,*!
B!*A&H

>,?@
D+I@

JF(-@
94(:;@K(&,4 LM M!H 1%5&

E!HNH 8 E!HNH EN: 8 5!: 2 2 8 8
$()&HO#P!&%5#KF,%4

B,*!#Q QRS T@U 6Q7 R@QQS QRR T@6 BV$#D R@W T@X 3)44 7RR R@R R@R

B,*!#S
+

QRW T@U 6TX R@QQS QRR T@W BV$#D R@W T@X 3)44 7RR R@R R@R

D??F(,:H SRU T@U R@QQS T@Y BV$#D R@W T@X

Z,5&O#P,:B!(+#1F%E!#[

B,*!#Q QR S@R TU7 R@RSQ Y
7

QQ@S BV$#9 R@Q R@Y 3)44 7RR R@R R@R

B,*!#S
+

S7Q S@R UYW R@SUY QRR W@Q BV$#D Q@Y QS@Q 3)44 7RR R@R R@R

D??F(,:H SWQ S@R R@SUY W@X BV$#D Q@Y QS@Q

 (F&HO#P!&%5#KF,%4

B,*!#Q QYW X@U QXR7 R@QX7 QRR T@W BV$#D R@U 7@T 3)44 7RR R@R R@R

B,*!#S
+

Q6Q X@S QTQX R@QX7 QRR X@Q BV$#D R@U 7@T 3)44 7RR R@R R@R

D??F(,:H XWY X@7 R@QX7 X@U BV$#D R@U 7@T

[!5&O#P,:B!(+#1F%E!#[

B,*!#Q
+

SXQ S@R QRQX R@SSU QRR 6@R BV$#D Q@S U@6 3)44 7RR R@R R@R

B,*!#S 6 S@R 7U7 R@RQW Y
7

7@U BV$#D R@Q R@7 3)44 7RR R@R R@R

D??F(,:H STR S@R R@SSU U@U BV$#D Q@S U@6

\*&!F5!:&%(* QRYW X@Q R@SUY 7@Y BV$#D Q@Y QS@Q

$%&!#B!E!4#(<#$!FE%:!#]BV$̂#P!&H(+O#1!4,G#]$\1'D̂@#$%&!#BV$#P!&H(+#%5#5?!:%<%!+#%*#&H!#J,F,2!&!F#$!&&%*A5#+%,4(A#]$%&!#&,-̂@

'()*+,-()&#BV$#P!&H(+O#$,2!#,5#$%A*,4%5!+#\*&!F5!:&%(*5@

B,*!#BV$#E,4)!5#,F!#-,5!+#(*#,E!F,A!#+!4,G#?!F#4,*!@

\*&!F5!:&%(*#,*+#D??F(,:H#BV$#E,4)!5#,F!#-,5!+#(*#,E!F,A!#+!4,G#<(F#,44#4,*!5@

'()*+,-()&#>,?,:%&G#P(+!4O#$\1'D#$&,*+,F+@

$\1'D#$&,*+,F+#1!4,G#P(+!4#%5#)5!+@#>(*&F(4#1!4,G#%*:4)+!5#_!(2!&F%:#1!4,G@

_,?̀D::!?&,*:!#>,?,:%&GO#$\1'D#$&,*+,F+#]D;a!4%;#PX1̂@

LM#]8 #̂E,4)!5#,F!#:,4:)4,&!+#<(F#D44#P(E!2!*&#>4,55!5#(<#D44#L!,EG#M!H%:4!#P(+!4#1!5%A*,&%(*@

7 B,*!#)*+!F̀)&%4%5,&%(*#<()*+#-G#&H!#?F(AF,2

+ 1(2%*,*&#4,*!#(*#F()*+,-()&#,??F(,:H

�bc���b��������bd��efgh���ij�
k���l�mgggnmgop���0��
����������0
�������j����h��
��������
���f0�/
VFA,*%5,&%(*O#D$$V>\DKZ1#Z _\ ZZ'\ _#_'VCJ#BK1@q#JF(:!55!+O#KH)F5+,Gr# (E!2-!F#STr#SRQW#SOT7OTS#JP
JF(I!:&O#JOsSRRUXWWXsRQtJF!4%2t1!5%A*tVBJsZ*A%*!!F%*AsRT@RRtJF!4%2%*,FGt1!5%A*s[,&!F-F%+A!#K\Ds$\1'D
sP!&%5u>,5:,+u'P1tJPt%2?(FE!+tSRQWQQST@5%?Y



����������������	�
��
��������������������

����� �������������������������������� !"��"��#�$�%����&'(

)*+,-./*
012345612/

��������7����������

-12/8 95:/ )1;/8 <*:/ =3/*;:*>/.13

?@- A A A B A

-./*,?*C*D,1E,-*;C.>*,F?@-G,H*/814I,J*D5K,F-=J0AGL,-./*,?@-,H*/814,.:,:M*>.E.*4,.3,/8*,N5;5O*/*;,-*//.3P:,4.5D1P,F-./*,/56GL

012345612/,?@-,H*/814I,-5O*,5:,-.P35D.:*4,=3/*;:*>/.13:L

?53*,?@-,C5D2*:,5;*,65:*4,13,5C*;5P*,4*D5K,M*;,D53*L

=3/*;:*>/.13,534,AMM;15>8,?@-,C5D2*:,5;*,65:*4,13,5C*;5P*,4*D5K,E1;,5DD,D53*:L

-=J0A,-/5345;4,J*D5K,H14*D,.:,2:*4L,Q13/;1D,J*D5K,.3>D24*:,R*1O*/;.>,J*D5KL

�
�	��
���	����
���STUV���&'��WX��Y�ZUUU�ZU[\��#����#���������������"�'����V���������%����T��7
@;P53.:5/.13I,A--@Q=A]9J,9)R=)990=)R,R0@̂ N,?]JL_,N;1>*::*4I,]82;:45K̀,)1C*O6*;,ab̀,acde,aIdbIbf,NH



�����������	

�
�� ������
�����
����������������
������������� �!��"�#$%

&'()*+,'
-./0123./,

����������������4��5����
6'7201)89.(: ;<=)>2?@).A)B/'/'

C2DE
6'FE
*2,0

G20'
H,+9E

IJ'K2F'
6'92L

G'J'9).A
*'KJ+?'

G20'
C.0A+F

G20'
G'0F,M

C2DE
I1NE

OK.3E
>9.?@EP.,29 QR R'M 6+:,

J'MSM = J'MSM JS? = :'? 7 7 = =
*./,MT)U',+:)PK2+9

G20')V V;V WEX Y;Z [EWV\ V[[ YEY G]*)I VE\ ;E< 8/99 <[[ [E[ [E[

G20')W
1
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Z\Y Ê̂ VVV< [EXXW V[[ ZEX G]*)I ZEW <WE[ 8/99 <[[ [E[ [E[

IDDK.2?M V\<[ \E; [EXXW ;E\ G]*)I ZEW <WE[

`':,T)U2?G'.1)6K+J')̀

G20')V <Y WE[ \VX [EVY\ Y\
<

VYE; G]*)> VE\ ;Ê 8/99 <[[ [E[ [E[
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