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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd.  (“Consultant”) for the benefit of the
client (“Client”) in accordance with the agreement between Consultant and Client, including the scope of work
detailed therein (the “Agreement”).

The information, data, recommendations and conclusions contained in the Report:

are subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”)
represent Consultant’s professional judgement in light of the Limitations and industry standards for the
preparation of similar reports
may be based on information provided to Consultant which has not been independently verified
have not been updated since the date of issuance of the Report and their accuracy is limited to the time
period and circumstances in which they were collected, processed, made or issued
must be read as a whole and sections thereof should not be read out of such context
were prepared for the specific purposes described in the Report and the Agreement
in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing
and on the assumption that such conditions are uniform and not variable either geographically or over
time

Unless expressly stated to the contrary in the Report or the Agreement, Consultant:

shall not be responsible for any events or circumstances that may have occurred since the date on
which the Report was prepared or for any inaccuracies contained in information that was provided to
Consultant
agrees that the Report represents its professional judgement as described above for the specific
purpose described in the Report and the Agreement, but Consultant makes no other representations
with respect to the Report or any part thereof
in the case of subsurface, environmental or geotechnical conditions, is not responsible for variability in
such conditions geographically or over time

The Report is to be treated as confidential and may not be used or relied upon by third parties, except:

as agreed by Consultant and Client
as required by law
for use by governmental reviewing agencies

Any use of this Report is subject to this Statement of Qualifications and Limitations.  Any damages arising from
improper use of the Report or parts thereof shall be borne by the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report.
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1. Introduction
1.1 Purpose
This Copperwood Outline Plan provides additional planning definition for facilitating orderly subdivision and
development for part of the West Lethbridge Phase II Area Structure Plan.  It contains a detailed development
concept that outlines land use, municipal infrastructure, local roadways, and staging.

1.2 Location and Area
Copperwood Outline Plan (Copperwood) is located in west Lethbridge.  It is situated west of the existing Varsity
Village neighbourhood, and south of the future western extension of Whoop-Up Drive (Figure 1). The land area
comprising Copperwood totals 94.71 hectares.

1.3 Background
The 1964 City of Lethbridge General Plan recommended the development of lands in west Lethbridge, and this
initiative was acted on in the West Lethbridge Urbanization Plan of 1969.  Residential development in west
Lethbridge commenced near the University in 1974, and today is a major growth area with a population of more than
26,000.

Although Copperwood is the first stage of a new area it does constitute a contiguous extension of the existing
residential development in west Lethbridge. Copperwood’s land use concept further defines part of the West
Lethbridge Phase II Area Structure Plan (ASP), which was adopted in 2005 as a development framework for
approximately 698 hectares of land.  The ASP provides for a Community Core for west Lethbridge, north of Whoop-
Up Drive and two complementary villages, one north and one south of Whoop-Up Drive.  Copperwood is part of the
south village area.

1.4 Adjacent Planning Areas
Copperwood is located west of the Varsity Village neighbourhood and southwest of Indian Battle Heights. Both of
these adjacent neighbourhoods are fully developed.  All other areas to the west, south, and north of the ASP are
currently undeveloped agricultural lands within the City’s boundary.

1.5 Property Ownership
The properties that comprise the Copperwood plan area are owned by the City of Lethbridge and four private
landholders.  These landowners and their respective holdings are listed in Table 1-1, and shown graphically in
Figure 2.  Current land titles for all parcels are attached in Appendix A.

Daytona Urban Development Corporation has a registered agreement for purchase on the Lot 2, Block 1, Plan 051
2218.

The City of Lethbridge has a registered agreement for purchase on the SE quarter of Section 22, Township 8, Range
22, and West of the 4th Meridian.
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Table 1-1 - Property Ownership

Legal Description Landowner Certificate of Title Area (ha)

1. Part SW 27-8-22-WM4 City of Lethbridge 841 077 241 3.53

2. Part SE 27-8-22-WM4 **Walter J and Clara B Willms 031 220 099 +55 18.88

3. Lot 1,Blk 1,Plan 051 2143 Daytona Urban Development Corporation 051 220 164 32.39

4. Lot 2,Blk 1,Plan 051 2218 * Serdna Farms Ltd. 051 226 360 32.40

5. Part NW 23-8-22-WM4 City of Lethbridge 751 130 428 1.04

6. Existing Section Roads (24
Avenue & 25 Street)

City of Lethbridge Right-of-Ways 2.68

7. Part NE 22-8-22-WM4 * Serdna Farms Ltd. 051 220 164 +1 1.68

8. Part NW 22-8-22-WM4 Jenny and Beverly Skinner 051 213 774 +1 2.11

* Agreement to Purchase, or Right of First Refusal, registered on title in favour of Daytona Urban Development Corporation.
** Agreement to Purchase, or Right of First Refusal, registered on title in favour of the City of Lethbridge.

*Major parcels still reflect the above at time of January 2010 amendment. Due to development many residential owners exist at
time of development in existing phases.

1.6 Outline Plan Policy Context
The policy context that gives authority to this outline plan as a City planning document is explained below.

1.7 Municipal Government Act
The Municipal Government Act (MGA), RSA 2000, c. M-26, is the primary planning legislation within the Province of
Alberta.  The MGA authorises municipalities to adopt Municipal Development Plans, Area Structure Plans, and Land
Use Bylaws that form a hierarchy of statutory planning documents that guide development of the municipality in an
orderly manner.

1.8 Municipal Development Plan
The City of Lethbridge Municipal Development Plan (MDP), Bylaw No. 5320 adopted on May 16, 2005, states the
City’s objectives and policies for coordinating the orderly growth and development of the City.

Map 2, Future Residential Growth Areas of the MDP designates the Copperwood area for residential development.

1.8.1 Area Structure Plan
An Area Structure Plan (ASP) is a statutory planning document authorized by the MGA under Section 633.  Any
ASPs must conform to the City’s Municipal Development Plan, and Section 638 of the MGA further requires that it
must describe:
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sequencing of development
proposed land uses, either generally or specifically
population density
the general location of major transportation and public utilities
any other planning matters that Council may consider necessary.

The Copperwood lands fall within the boundaries of the West Lethbridge Phase II Area Structure Plan which was
adopted by Council in May 2005.

1.8.2 Historical Resource Assessment
A Historical Resource Review was performed as part of the ASP for both the north and south villages and the
clearance letter received from Alberta Community Development is enclosed in Appendix C.

1.8.3 Outline Plan
An Outline Plan is an intermediate planning document required under an ASP in the City of Lethbridge, and it
functions as a mechanism for implementing various stages of an ASP.  The Outline Plan is approved by the
Municipal Planning Commission. The Outline Plan identifies specific sites for the land uses shown conceptually on
the area structure plan. It also shows in more detail roads, open space and trail networks, stormwater management
systems and utility servicing and staging. Proposed subdivisions and redistricting applications must comply with the
approved Outline Plan.

1.8.4 Public Consultation
The Copperwood Outline Plan was available for viewing at an Open House in the Arena Lobby of the Nicholas
Sheran Leisure Center on Tuesday July 5, 2005. The Open House was held between 5:00 and 8:00 P.M. and staff
from Daytona, AECOM and the City of Lethbridge were available to answer questions.

A mail out had been sent to adjacent homeowners and an advertisement was placed in the Lethbridge Herald two
weeks prior to the Open House to notify the general public.

No written comments were received and the verbal comments were generally favourable. Questions and comments
related more to the Area Structure Plan than the Outline Plan. No negative comments were made about the Outline
Plan. Some questions were raised about the form and character of proposed multiple family land uses; as a result,
the densities were reduced from R-150 & R-100 to R-75.
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2. Site Conditions
2.1 Site Features
Topography for the plan area consists of gently rolling terrain with some small, scattered hills.  The general area has
slopes ranging up to 4%, with some slopes up to 10% on the steepest of the small hills.  Elevations range from a
high point of approximately 940.5 m above sea level, on a hill in the western plan area, to a low point of
approximately 932 m in the southeast.  The difference in elevation between the high and low areas is approximately
8.5 m (Figure 3).

The subsurface soils within the area are generally characterised as being comprised of organic topsoil,
glaciolacustrine clays, glacial clay till, and bedrock.

2.1.1 Existing Site Features
The Copperwood site has no substantial treed areas, and contains no significant water bodies or natural drainage
courses.

No buildings exist on the lands, and the lands are currently used for crops.

Copperwood contains portions of two existing government road allowances, now owned by the City.  24th Avenue
West crosses east west though the middle of the plan area and 25 Street West runs north-south and clips the
eastern portion of the plan area.  These roadways will be closed and reclaimed to facilitate future development as
contemplated by this Plan.
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3. Planning Concept
3.1 Development Objectives
The goal of the Copperwood Outline Plan is to establish a framework for an attractive, liveable and diverse
residential neighbourhood which complements and enhances the greater community.  Its development has been
guided by the following key objectives:

to provide a range and variety of affordable and attractive housing to various demographics to meet current and
future market conditions
to provide a safe and convenient internal roadway system that directs traffic to Whoop-Up Drive and Benton
Drive and links efficiently with future area transportation and circulation systems and planning
to achieve orderly and economical servicing which responds to existing site conditions and logical staging
to create a variety of pedestrian opportunities that enhance the walking experience
to develop an integrated open space system with linkages to the Regional Trail system.

3.2 Development Concept
3.2.1 The Development Concept
Copperwood will provide for a mix and diversity in residential form and character. It will provide an opportunity to
integrate a range of residential housing options in a Master Planned suburban setting. It will offer a spectrum of
housing types from conventional single and semi detached housing, townhousing, multiplexes and apartment style
housing. This full spectrum of housing will be able to satisfy the needs of a variety of lifestyles and family
compositions. It will provide housing for younger and older market segments and families. (Figure 4)

The hierarchy of roadways and the variety of parks and open space elements of Copperwood define development
modules. The intensification of residential land uses proposed in the western Plan area with access to the future
school site could create a compact “village” atmosphere in that area. The park area to the west provides active play
area for these land uses.

A large park area in the central Plan will provide a vista into the community from both Whoop-Up and Benton Drive.
This park will provide opportunities for active and passive recreation and will become a focus for the community. The
park will also perform a dry pond/stormwater management function.

The stormwater management facility designated in the east Plan area will serve both a functional and aesthetic
purpose. Pedestrian links created through the neighbourhood will connect these open space elements. In addition, a
dedicated walkway system is proposed through the south central Plan area.  This walkway system provides links to
the future school site to the west, the stormwater management facility to the east and a walkway link to the south
neighbourhood. The open space elements will create a strong sense of place within the community and provide
opportunities to develop landmarks in the neighbourhood.

The primary access south into Copperwood from Whoop-Up Drive passes through a landscaped roundabout and
culminates in a T intersection in the heart of the community on the collector alignment. This collector alignment will
continue on through the entire neighbourhood and eventually form the “south village” loop. The collector and entry
roads will be developed to the City of Lethbridge Standards. Roadway cross-sections that enhance boulevard
landscaping will be investigated with the City of Lethbridge.  This will reinforce the community’s commitment to
pedestrian activities and the popularity of walking and cycling for all age groups.

A 1.73 ha site west of the entrance to the neighbourhood south of Whoop-Up Drive is currently slated for a religious
assembly site.
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3.2.2 Residential Land Uses
The Land Use Concept shows a series of identifiable residential nodes or modules defined by the roadway and open
space system. Residential land use will be developed to provide a range of low and medium density style housing
uses and may include single-detached, semi-detached, townhouses, and multiplexes.

The format will facilitate a logical staging sequence and will provide opportunities for a range of housing to meet the
needs of various target market groups including “move-up” and “move-down” buyers, first time home owners, active
adult and the elderly.

Architectural guidelines will create distinctive identities and character for individual modules within the overall
neighbourhood plan and result in a unified neighbourhood theme.

The Land Use Concept designates three categories of residential land uses and the districting plan contains four.
For purposes of this Outline Plan the two low density uses are combined. (See Figure 5)

3.2.3 Low Density Residential
The low density residential component will include a compatible mix of lane and laneless modules.  Lanes may be
utilized to facilitate rear access, decrease on-street parking and limit direct driveway access to roadways.

The low density residential will be developed with single-detached housing units at a density up to 21upha (8.5
upac). The majority of the low density residential area will conform to the existing R-SL, Small Parcel Low Density
Residential district. All R-SL housing incorporates a rear lane.

A portion of the low density residential will be redistricted to R-CL. The R-CL district provides for a smaller, more
cost effective product and also creates an alternative housing choice in the marketplace.  This district will generally
be utilized for lots backing onto major thoroughfares, but will also be used in other select areas, such as backing
onto parks and stormwater management facilities and other areas where lane and laneless lots can be attractively
developed.

Copperwood will utilize architectural controls to ensure a high quality, residential subdivision.  Housing units with
similar elevations will be interspersed and not located adjacent to one another.  The height, form and color of each
house will be compatible with houses on adjacent lots.  Differentiation will also be achieved by encouraging a variety
of exterior finishes and shingle alternatives.  A pleasing streetscape will be promoted through various controls to
prevent broad expanses of blank facades by encouraging the use of windows and architectural modeling rather than
a flat façade.  High visibility lots, including corner lots, will have higher architectural controls to ensure that flankage
of these houses is acceptable.

Low density residential comprises approximately 47.4% percent of the gross developable area and represents 77%
of the total residential area.

The provision of innovative and affordable housing is an objective of the Copperwood Plan.  Achievement of this
objective may require unique and cost effective servicing provisions and modified road cross-sections.  Any
variations to City of Lethbridge standards would require approval from appropriate agencies and departments.
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3.2.4 Medium Density Residential
To accommodate a variety of market segments two types of medium density sites are proposed. Medium density
sites are designated for multiple unit dwellings and may take the form of duplexes, townhouses, multiplexes and
apartments. Medium density sites could include units for singles, families, active adults and seniors.  Proximity to
amenity areas and access to collector and arterial roadways have influenced the location of medium density sites.

3.2.5 R-37 – Medium Density Residential
Two sites are designated for R-37, medium density residential land use: They serve as a transition between the
major collector road and lower density uses.

A 3.74 hectare medium density site is located south of the Whoop Up and west of Benton Drive intersection. The
site contains a crescent and a hammerhead cul-de-sac.
The other site is located at the west end and on each side of Coalbanks Blvd W in the vicinity of the future
school site.  This site is approximately 1.70 ha and is located in the west Plan area.  It serves as a transition
between the community and potentially, a higher density multi-family site (swing site).  The more diverse and
compact module created in the west Plan area by this combination is well serviced by easy access to the future
school and to the dry pond area which will also serve as a park. The module also has safe and convenient
access to the super collector and Whoop-Up Drive.

Although the R-37 sites may be developed as duplexes, townhouses, multiplexes or apartments with a maximum
density of up to 37 units per hectare, they will generally be developed with semi detached or two unit dwellings.
Medium density residential comprises approximately 5.6% of the gross developable area and represents 9% of the
total residential area.

3.2.6 R-75 – Medium Density Residential
Four and potentially a fifth site will be designated under an R-75 – Medium Density Residential district. Although the
R-75 sites may be developed as townhouses, multiplexes or apartments with a maximum density up to 75 units per
hectare, they will generally be developed as townhouses and multiplexes with a maximum height of 3.5 storeys.

Incorporation of appropriate architectural detailing will be encouraged to ensure medium density development is
complementary to and compatible with surrounding residential development. Particular attention will be paid to
address transitions between land uses.

Medium density(R-75) comprises approximately 9% of the gross developable area and represents approximately
14% of the total residential area.

The medium density “Swing-site” identified in Figure 4 will be designated as either a medium density (R-75) site or
have additional single family incorporated into this area.  Should it be decided that the Swing-site incorporate single
family, the southern block shadowed within the Swing-site would be zoned medium density (R-37) in order to create
consistency with the surrounding medium density lots.

3.2.7 Institutional
A 1.73 ha site south of Whoop-Up Drive is identified for religious assembly use. It is located at a major entrance to
the development and is supported with a walkable trail system and safe and convenient access.

3.2.8 Parks, Open Space and Walkways
The parks and open space system is a fundamental design element in Copperwood. It consists of a stormwater
pond, complementary pathway linkages and a portion of the school site.  It is designed to create interesting views
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and diverse pedestrian experiences within the neighbourhood and provide links to adjacent neighbourhoods and
regional trails on a combination of municipal reserve, public utility lots, on-street sidewalks and dedicated walkway
links

The 1.13 hectare portion of school site designated in the south central Copperwood Plan area is part of a greater
school site designated by the West Lethbridge Phase II Area Structure Plan.

A 4.37 ha stormwater management facility in the east Plan area will be a major visual and functional amenity within
the neighbourhood. The shape, form and location of the stormwater system are intended to take full advantage of
the existing topography. A walkway link is provided north from the stormwater facility to connect to the super-
collector.  The design provides interest and maximizes opportunities for walkout lots on the park.  The stormwater
facility promotes principles of sustainable design.  The terraced open space creates opportunities for planting at
multiple levels. LNID irrigation water will be used to maintain a constant water level in the stormwater wet pond.
LNID has provided an email indicating that irrigation water will be available for the Copperwood SWMF; this is
attached in Appendix E.

A 2.00 ha park in the west Plan area serves a stormwater management function but also provides an opportunity for
active and passive recreation. A walkway link extending east from the facility provides a secondary access to the
open space and serves as a culminating vista on Keystone Terrace West.  Pedestrian and bicycle linkages will be
encouraged within the neighbourhood as well as to the regional trail system.  The open space and pathway/trail
linkages plan is presented on Figure 6.

3.3 Transportation and Circulation
3.3.1 Access and External Roadway System
Copperwood’s transportation system consists of a combination of super-collectors, major collectors, minor collectors
and a series of local roads and lanes. A Super collector roadway from Whoop-Up Drive and a major collector
roadway from Benton Drive provide the primary accesses to Copperwood.  These access points are established by
the approved West Lethbridge Phase II ASP. A shadow plan provided on Figure 7 illustrates how Copperwood
generally respects the South Village concept.  The super-collectors, major collectors, minor collectors and the
collector loop will accommodate transit. Roundabouts are proposed at the internal end of the Super Collector
roadways off of Whoop-Up Drive and Benton Drive. Other key intersections within the development are planned as
conventional intersections.  A Traffic Impact Assessment (TIA) has been completed for Copperwood and the South
Village.  This document has been submitted under separate cover.

3.3.2 Internal Roadway System
The internal roadways for Copperwood are shown on Figure 8 - Roadway Hierarchy.  Local traffic from the
residential modules is directed to the collector loop road before exiting the neighbourhood onto perimeter roads.
Lanes will be utilized to facilitate rear access, decrease on-street parking and limit direct driveway access to
roadways.  The internal roadway network is estimated at approximately 24.2% percent of the gross developable
area of Copperwood, or 22.47 hectares.

3.3.3 Transit Routes and Bus Stop Locations
The City of Lethbridge Transit was contacted regarding transit route and bus stop locations and the ultimate
recommendations are shown on Figure 9.

Staged development routes can be accommodated on other Minor Collector roadways.
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3.3.4 Canada Post
Canada Post typically sites their Community Mail Boxes beside the sidewalk on City right-of-way adjacent to the rear
of the long frontage of corner lots and at entrances to parks and walkways.
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4. Services
4.1  Water Supply and Distribution
The proposed water supply and distribution system for the Copperwood area closely follows that described in the
West Lethbridge Phase II Area Structure Plan. The proposed water supply and distribution system is shown within
the list of attachments under Figure 11 of the Master Servicing Plan (Appendix F).  The northwest land use revision
figures can be found in Appendix G.

The source of supply for the Copperwood water distribution system will be a 400 mm diameter distribution main line
along Whoop-Up Drive and an existing 400 mm diameter line in Benton Drive.

The West Lethbridge Phase II Area Structure Plan envisioned one 400 mm diameter main through the Copperwood
area to service the development with three 400 mm diameter connections to the adjacent main lines in Whoop-Up
Drive and Benton Drive.  Additional 400 mm diameter connections to the adjacent main lines in Whoop-Up Drive,
Benton Drive and Macleod Drive will provide supply for future development south and west of the Copperwood area.
Further analysis of the distribution system within the Copperwood development and discussions with the City of
Lethbridge Infrastructure Services identified that the 400 mm diameter lines could be replaced with 300 mm diameter
distribution lines.

A portion of the 400 mm diameter main line in Benton Drive previously planned to provide supply for future
developments to the south has been routed through the Copperwood area at the request of the City of Lethbridge.
The remainder of the trunk lines and connections remain 300 mm diameter as described above.

With the exception of the 300 mm and 400 mm diameter main line and the three ultimate 300 mm diameter
connections to the adjacent main lines, the distribution system for Copperwood consists of 200 mm diameter
distribution lines.

An existing water main along 24th Avenue West provides service to Sunset Acres.  With the development of
Copperwood this line will be impacted.  A temporary connection is proposed along the Future Whoop-Up Drive ROW
to provide continued service to Sunset Acres and allow for the construction of the Copperwood development.

The water distribution network follows the roadway layout and has been sized to accommodate the more
conservative of those levels of service set out in the City of Lethbridge Design Standards (2004) and the Standards
and Guidelines For Municipal Waterworks, Wastewater and Storm Drainage Systems
(AENV, 1997). The Copperwood area is predominantly residential with corresponding levels of service, as reviewed
with the City of Lethbridge, including:

Residential Average Day Demand of 415 Lpcd
Residential Maximum Day Demand of 920 Lpcd (pro-rated)
Residential Peak Hour Demand of 1460 Lpcd (pro-rated)
Minimum pressure to each service connection of 310 kPa at peak hour demand
Minimum pressure to each service connection of 345 kPa at maximum day demand
Minimum pressure to each service connection of 150 kPa at maximum day demand during a
fire flow of 75 L/s under Maximum Day Demand conditions.
Maximum of 620 kPa to any service connection.

The proposed water distribution network was modelled using WaterCAD, with the Copperwood network added to the
West Lethbridge model provided by the City of Lethbridge (2004 West Skeleton.wcd). This is a skeletonized model
of the distribution network, with the demands for a particular zone distributed evenly among the pipe junctions within
the corresponding zone. The integration of Copperwood with the existing network allowed analysis of both local
effects as well as effects on the West Lethbridge distribution network. The accuracy of the results of the existing
distribution network is limited by the completeness of the existing model. 2004 West Skeleton provides ADD, MDD,



AECOM City of Lethbridge  Revision to the
Copperwood Outline Plan

FINAL_G732-003-00_Revised Copperwood OP_Feb4-10.Doc 20

PHD and MDD-Fire Flow scenarios for most of the existing water lines, but does not include Sun Ridge, North
Village, South Village or full development of West Highlands, RiverStone and Paradise Canyon.

The elevation of the existing junction at the intersection of Whoop-Up Drive and Blackfoot Road
in the West Lethbridge WaterCAD model was tied to the corresponding pipe design elevation (Stantec Consulting
Ltd.). This provided consistency in evaluating pressure results for pipe both in the existing model and that proposed
for the Copperwood area and will closely match the elevation of service connections located in basements.

The ADD, MDD, PHD and MDD-Fire Flow demands of the Copperwood zone (CPD) were based on a residential
population of 5,275, corresponding to the current proposed development.

Model results are summarized graphically in Appendix D. The WaterCAD model and detailed results can be made
available upon request. The results showed:

 At Average Day Demand, all levels of service were met on the distribution network with the exception of
pressures exceeding 620 kPa for the lower portions of Paradise Canyon and Ridgewood Heights

 At Maximum Day Demand, all levels of service are met as above
 At Peak Hour Demand, pressures still exceeded 620 kPa for the lower portions of Paradise Canyon and

minimum pressure requirements were not met at two junctions in the south central (highest) portion of
Copperwood, at two junctions on Peigan Crt W and at one junction on Cowichan Crt W.

 At Maximum Day Demand with a 75 L/s Fire Flow, the Copperwood area met the required level of service
 At Maximum Day Demand with a 75 L/s Fire Flow, one junction on Concordia Pl W and one junction on

Cambridge Road W were added to those already failing to satisfy fire flow constraints on the existing City of
Lethbridge Model.

 Those already failing to satisfy fire flow constraints included:

a. One junction on Mohawk Rd W b. Ryerson Rd W
c. The service to Atso Towawwa Park d. Ryerson Pl W
e. The two easterly branches of Ojibwa Pl W f. Ryerson Bay W
g. One junction on Princeton Rd W h. Laurentian Pl W
i. One junction on Nevada Pl W j. Laval Pl W
k. Two junctions on Temple Cres W l. 2 junctions on Laval Rd W
m. All of Oxford Rd W n. 2 junctions on Dalhousie Crt W
o. One junction on Eton Rd W p. Mt Crandell Bay W
q. Loyola Pl W r. Mt Blakiston Pl W
s. Trinity Pl W t. Mt Blakiston Bay W
u. Sheridan Pl W v. Mt Backus Pl W
w. Seneca Pl W x. Mt Alderson Pl W

In analysing the model further, the critical path affecting the failure to meet the level of service for Peak Hour
Demand in the south central (highest) portion of Copperwood was found to be the line running from the West
Lethbridge Reservoir to Benton Drive. The velocity based on the existing 400 mm AC line is 1.97 m/s and has a
headloss gradient of 20.83 m/km. These are high values for municipal water distribution networks. The minimum
required upgrade to meet level of service requirements for Peak Hour Demand would be 500 mm PVC resulting in a
velocity of 1.63 m/s and headloss gradient of 3.52 m/km.

Upsizing of the above noted main and/or a supply from a strategically located new reservoir are potential solutions to
the shortage of water for the fire flow condition.  System upgrades are recommended before the full build-out of
Copperwood.

Water System phasing is described in Section 5. Item 5.3.
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4.2 Sanitary Sewer Collection System
The proposed sanitary sewer collection system is defined under Figure 12 of the Master Servicing Plan.  This
system closely resembles the conceptual sewer system as outlined in the “West Lethbridge Phase II Area Structure
Plan”.  The following items identify the sanitary sewer design components that differ from the ASP:

 The projected population statistics and densities for Copperwood are higher than those of the ASP;
subsequently, the sewage flow rates are higher than indicated in the ASP.

Area 400 which has been derived from the ASP Boundary’s Central Catchment Area 2 has not been
included as part of the Copperwood Outline Plan’s infrastructure.  Subsequently, future development west of
Copperwood will require a sanitary sewer trunk connection as shown on Figure 12.  This particular servicing
option was also identified by Stantec Consulting Ltd. as part of their sanitary sewage analysis for the
Whoop-Up Drive Extension from May 2005.

The analysis, of the sanitary sewer flows for Copperwood, is presented on Figure 13 of the Master Servicing Plan.
This analysis utilizes flow rates as outlined in the City of Lethbridge Infrastructure Services Design Standards and,
where applicable, Alberta Environment Guidelines.  The derived values for population density are from the Land-Use
Statistics in Appendix B. Conceptual grade line design information was used to establish catchment zones and
together with the proposed land-use information design flows were determined for each catchment.

The analysis and design has yielded three distinct catchment zones that will discharge to the sanitary sewer trunk
line that has been installed along Whoop Up Drive, and a third zone that will have to discharge to the south of
Copperwood via a future sanitary sewer trunkline (refer to Figure 12 of the Master Servicing Plan):

Master Servicing Plan figures can be found in Appendix F.  The northwest land use revision figures can be found in
Appendix G.

Catchment Area 100
Contributes a peak flow of 66.9 L/s at full build-out.
Discharges by gravity to the existing 525 mm sanitary sewer along Whoop-Up Drive.
This catchment includes part of the Future “Area 107” as outlined in the “West Lethbridge Area Structure Plan”.
This area will likely have to connect into the Copperwood sanitary sewer system in the future because of the
existing surface elevations.  A population density has been extrapolated from the Copperwood Land-Use
Statistics, Appendix B.

Catchment Area 200
 Contributes a peak flow of 19 L/s at full build-out
 Discharges by gravity to a 375 mm sanitary sewer along Benton Drive

Catchment Area 300
 Contributes a peak flow of 60 L/s at full build-out.
 Discharges by gravity to a future  300 mm sanitary sewer along Benton Drive.
 This catchment includes “Area 205” as outlined in the “West Lethbridge Area Structure Plan”.  This area will

likely have to connect into the Copperwood sanitary sewer system in the future because of the existing surface
elevations.  A population density has been extrapolated from the Copperwood Land-Use Statistics Appendix B.

Catchment Area 400
 Future 6.25 ha will contribute to a future extension of the sanitary system that will be constructed along

Whoop-Up Drive.

Catchment Area 500
 Contributes to a future sanitary system that will be constructed from the south.
 Estimated Flow will be 9 L/s.
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Whoop-Up Drive Analysis

Our analysis of the existing capacity of the sanitary sewer trunk installed along Whoop-Up Drive has yielded the
results presented on Figure 13: Whoop Up-Drive Analysis.  This table shows that, when the estimated sewage
generation rates from North Village and Copperwood are combined at key points on Whoop-Up Drive trunk, the
installed pipe capacities are not exceeded. The City of Lethbridge approved flow rate from the Copperwood
development to the Whoop-Up Drive trunk sewer is 134 L/s.

Sanitary sewer system phasing is addressed in Section 5.3 of the Outline Plan.

4.3 Stormwater Management System
The proposed stormwater management system for the Copperwood area generally follows that described in the
West Lethbridge Phase II Area Structure Plan.  The major variances from the ASP include:

 The catchment areas have been developed based on existing ground elevations, the proposed development
plan and conceptual design grades, resulting in some variance in the areas.

 The boundaries have been adjusted to match the design topography and proposed layout for the Outline
Plan area.  The south catchment boundary has been shifted north to match a high point indicated by the
topographical survey.

 There are three SWMF proposed for the Copperwood area, compared to two indicated in the ASP.  Three
ponds have been utilized to efficiently control and store the storm water runoff and allow for staging of the
development area.

The proposed stormwater management system is shown on Figure 14 of the Master Servicing Plan.  Storm
drainage catchment areas for the Copperwood area were determined based on the natural topography and the
proposed pattern of development.

The stormwater management system for the Copperwood area is independent of the systems in the area east of
Benton Drive, the areas north of Whoop-Up Drive and the area south of Copperwood.  No overland drainage will be
directed into the Copperwood development from Whoop-Up Drive or the area south of Copperwood.  The area south
of Copperwood will require its own overland flow route to ensure storm water runoff reaches SWMF #7 or SWMF #8
as shown in the ASP.

The minor storm runoff from Benton Drive within area C28 can be accommodated within the pond in Copperwood.
The overland flow from this area will be conveyed south along Benton Drive.

For stormwater purposes, there will be no discharge of stormwater offsite for the 1:100 year design storm. Flow will
only be released when telemetry readings from the Simon Fraser Trunk Sewer allow it to do so. The outfall pipe from
the Copperwood wet pond will be extended to an existing manhole located 128m north of the intersection of Benton
Drive and Simon Fraser Boulevard. The telemetry station will be set up in the manhole at the junction of McMaster
Boulevard and McGill Boulevard. The actual method of monitoring and the design discharge rate will be determined
at the detailed design stage.

Post development flows for the minor system (1 in 5 year rainfall) will be developed as part of the detailed design
stage using the Rational Method using parameters specified in the City’s Infrastructure Design Standards. Minor
system subcatchments are identified on Figure 14 of the Master Servicing Plan. Minor system flows are shown on
Figure 15 and 16.

The Copperwood stormwater management system will provide complete storage for a 1 in 100 year event.
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SWMHYMO and QHM were used to determine required storage volumes for the three stormwater management
facilities. The City of Lethbridge 1 in 100 year 24 hour design storm was used for all storage and hydrograph
modeling. The SWMHYMO modeling parameters used are summarized in Table 4-1.

Table 4-1 - Modelling Parameters (Catchment Specific)

Catchment Area Area Slope Percent Impervious

ha % %
A 26.67 0.3 53
B 24.92 1.0 50

C 61.40 0.8 54

The storage volume for each catchment required to limit discharge from the wet pond to 230 L/s/ha, is shown in
Table 4-2.

Table 4-2 - Pond Volumes Interim (230 L/s/ha release)

Catchment Area Area
Permanent Storage

Volume
Storage Volume (below FB)

ha m3 m3

A 17.39 0 12,678

B 19.17 0 12,572

C 76.43 31,539 83,053

Total *112.99 31,539 **106,823

* This area accounts for 94.71 ha within the Copperwood Outline Plan Boundary and 18.28 ha
  outside the Copperwood Boundary.

** This volume meets the 1 in 100 year rainfall event storage requirement with zero discharge.

Ponds A and B will be dry ponds which will provide staged storage for ultimate discharge into the Wet Pond C.  The
Wet Pond will provide additional storage and treatment to meet water quality objectives.  The following tables give a
more detailed description of the storm ponds.

The preliminary design details of the three ponds are shown in Tables 4-3, 4-4 and 4-5.  The layout of the ponds has
been based on a 6 m offset from any adjacent property line to the top of the pond slope excavation. This meets the
City Parks requirement of 9m between the adjacent property line and the Pond HWL.  Pond side slopes have been
designed in accordance with Alberta Environment and the City of Lethbridge Standards.

Pipe sizes and slopes may be revised during the design stage to minimize the depth      of bury on storm pipes and
the depth of the ponds.

Table 4-3 - Pond A Details

Parameter Pond

Maximum pond depth (HWL) 1.500 m

Maximum pond storage (HWL) 12,678 m3

Freeboard (above HWL) 0.60 m

Maximum Developable Area 17.39 ha
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Table 4-4 - Pond B Details

Parameter Pond

Maximum pond depth (HWL) 1.500 m

Maximum pond storage (HWL) 12,572 m3

Freeboard (above HWL) 0.60 m

Maximum Developable Area 19.17 ha

Table 4-5 - Pond C Details (including forebay)

Parameter
Pond (230 L/s/ha

release)

Permanent pool volume 31,539 m3

Active storage volume (below FB) 83,053 m3

Maximum discharge rate (HWL) 0.230 m3/s

1:100 year pond depth* 5.0 m (3m PP+2m)

1:5 year pond depth* 3.489 m

Maximum depth of permanent pool 3.000 m

Maximum Developable Area 76.43 ha

* includes the 3.0 m of permanent storage.

The release rate from the dry ponds will be restricted to maximize storage in the upstream ponds.  The restricted
release rate will allow for longer detention time and require less downstream storage in the wet pond.

When Stormwater in Pond A exceeds the HWL it will overtop a weir and be piped to Pond B. When Stormwater in
Pond B exceeds HWL it will overtop a weir and be piped to Pond C.

The proposed outfall for the wet pond (Pond C) will connect to the existing system at Simon Fraser Blvd.  A gate
structure will be required to control the release of runoff from the wet pond (Pond C).

Major overland and emergency overland flow routes for the three proposed stormwater management facilities are
shown on Figure 17 of the Master Servicing Plan.  The major overland flow route is designed to convey runoff from
storm events up to and including the 1 in 100 year storm without flooding onto private property.  The emergency
overland flow route is designed for storms greater than the 1 in 100 year event.

Supplemental irrigation water to keep the wet pond at a constant level will be available from the LNID canal north of
the site.  The system will require a pump and force main to convey the irrigation water to the wet pond.

Section 5.3 addresses the phasing of deep utilities within the Copperwood Outline Plan area.

Master Servicing Plan figures can be found in Appendix F.  The northwest land use revision figures can be found in
Appendix G.

4.4 Shallow Utilities
In consultation with the respective utility companies, shallow utilities, including electrical services, telephone and
cable required to service the Copperwood neighbourhood will be extended into the Outline Plan area from the
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existing infrastructure.  Preliminary discussions with the City Electric Department to develop a phasing strategy for
the overhead power line across the property have been initiated.

4.5 Fire Protection
The provision of adequate fire protection is important to the safety and security of all City neighbourhoods and
residents.  The Copperwood neighbourhood has been designed to meet all of the required standards and guidelines
for development of this nature.  Roads have been designed, and are of sufficient width, to allow for safe and
convenient access for all emergency vehicles.   In addition, fire flow requirements of 75 L/s under maximum day
demand conditions with a minimum pressure of 150 kPa (21.7 psi) have been met.

Current fire protection needs for West Lethbridge are met by the #2 Fire Hall located at 10 Jerry Potts Boulevard
West.  Tests conducted by the City of Lethbridge Fire Department indicate less than four minute response times to
the neighbourhood.

4.6 Geotechnical
A geotechnical investigation is underway and will be submitted to the City of Lethbridge under separate cover once
it’s complete.

4.7 Environment
The lands on which Copperwood will be built have been cultivated agricultural land for many years and as such an
environmental assessment is not deemed necessary.
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5. Implementation
5.1 Subdivision and Development Process
Following adoption of the Outline Plan, implementation of the plan will be on a stage-by-stage basis achieved
through the City’s redistricting and subdivision processes.

5.2 Development Staging
Seven stages of development are proposed for Copperwood. Stage 1 development will begin in the spring of 2006.
Proposed subdivision staging is shown on Figure 10a.

5.3 Deep Utility Development
It is anticipated that development of the deep utilities in the Copperwood Area will begin in Phase 1 as shown on
Figures 10a and 10b.  Generally, development will build outward from the initial Stage in Phase 1 in an east, west
and southerly direction.  This will ensure the development proceeds in line with the orderly and economic provision
of municipal services, and in response to market demand.  It is also possible that development may begin and occur
simultaneously in Phase 2 and Phase 3 before the full build out of Phase 1.  There is a secondary potential for
development to begin adjacent to Benton Drive in Phase 3 and proceed west before linking with the services in
Phase 1.

Phase 1 of the deep utility development requires a sanitary sewer and water connection to Whoop-Up Drive in the
north. We have confirmed all of  Phase 1 & 2 can be serviced by the single water connection off Whoop-Up Drive.
This single connection can meet the required fire flows for both Phase 1 & 2. Phase 1 will require the construction of
storm Pond B.  We have determined that approximately 19.17ha of Phase 1 can be serviced by Pond B.
Development beyond this area will require the partial construction of Pond C or other temporary measures to control
the additional storm runoff.

Phase 2 of the deep utility development requires an internal sanitary sewer and water connection to Phase 1.  Phase
2 will also require the construction of Pond A.  We have determined that 17.39 ha of Phase 2 can be serviced by the
Pond A.  Development beyond this area will require the partial construction of Pond C or other temporary measures
to control the additional storm runoff.

Phase 3 of the deep utility development requires the sanitary sewer and water connection to Benton Drive.  The
water system will ultimately be connected to the system in Phase 1 which will provide the ultimate looped connection
for the development.  Phase 3 will also require the construction of Pond C.  Pond C has been sized to handle the
excess runoff from Pond A, Pond B and the runoff from Catchment C.  Therefore construction of Pond C would allow
for full development of the Copperwood Neighborhood.
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Appendix A
Certificate of Title
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Appendix B
Land Use Statistics
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Table 1 –Land Use Statistics

Use Hectares % Units % Population %

Gross Area 94.71
Whoop-Up Drive 0.74
Benton Drive 1.26
Sub-total 2.00
Gross Developable Area 92.71
Parks/Municipal Reserve 6.68 7.2%
Stormwater Facility 4.37 4.7%
Circulation 22.47 24.2%
Institutional 1.73 1.9%
Subtotal- Other Uses 35.25 38.0%
Residential
Low Density – 21 upha 43.98 47.4% 924 53.1% 2586 62.5%
Medium Density - 37 upha 5.16 5.6% 191 11.0% 363 8.8%
Medium Density – 75 upha 8.32 9.0% 624 35.9% 1186 28.7%
Subtotal - Residential 57.46 62.0% 1739 100.0% 4134 100.0%
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Appendix C
Historical Resource Letter
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Appendix D
Water Modelling Results
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Appendix E
Confirmation from LNID
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Appendix F
Master Servicing Plan

Figure 11 – Water Distribution System – Site Plan

Figure 12 – Sanitary Sewer System – Site Plan

Figure 13 – Sanitary Sewer System – Analysis

Figure 14 – Minor Storm Sewer System – Site Plan

Figure 15 – Minor Storm Sewer System – Zones 1
thru 5 & 7 Analysis

Figure 16 – Minor Storm Sewer System – Zones 6 &
8 Analysis
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RESIDENTIAL Infiltration 0.15 m³/ha/day Per Capita Dry  Flow 0.400 m³/cap/day Per Capita Wet 0.500 m³/cap/day

Wet
Area From To Area Pop Pop Cumulative Flow Cumulative Peaking Cumulative Cumulative Cumulative Cumulative

ID MH MH ha Density Increment Population Increment Avg. Flow Factor Peak Flow Flow Infiltration Flow
pers/ha m³/day m³/day m³/day m³/day m³/day m³/day

107 107 106 11.80 46 543 543 217.12 217.12 3.96 858.84 271.400 81.420 1211.66
106 106 105 5.27 117 617 1159 246.64 463.76 3.76 1742.64 579.695 173.909 2496.25
105 105 104 0.73 61 45 1204 17.81 481.57 3.75 1804.24 601.960 180.588 2586.79
104 104 103 11.17 35 391 1595 156.38 637.95 3.66 2334.98 797.435 239.231 3371.64
103 103 102 3.94 109 429 2024 171.78 809.73 3.58 2900.21 1012.165 303.650 4216.03
102 102 101 12.06 64 772 2796 308.74 1118.47 3.47 3879.06 1398.085 419.426 5696.57

Dry Weather Flows

LAND USE STATISTICS USED FOR ANALYSIS

46 p/haUSED FOR AREAS 107 & 205

LOW DENSITY RESIDENTIAL (LDR R21)
MEDIUM DENSITY RESIDENTIAL (MDR R37)

59 p/ha
70 p/ha

MEDIUM DENSITY RESIDENTIAL (MDR R75) 142 p/ha
MANUFACTURED HOUSING (MANUFACTURED R15) 28 p/ha

FROM TO ESTIMATED PIPE PIPE PIPE PIPE
MH MH DESIGN FLOW DIAMETER GRADE CAPACITY CAPACITY*.86

L/s mm % L/s A.E.7.2.1.2 (L/s)
SA SB 130 450 0.30 156 134
SB SC 203 525 0.30 236 203
SC SD 243 600 0.30 336 289
SD TRUNK 348 675 0.25 420 361

WHOOP UP DRIVE ANALYSIS

WHOOP-UP DRIVE ANALYSIS

INSTITUTIONAL WWF & Infiltration 9.75 m³/ha/day

Area From To Area Cumulative Avg Flow Cumulative Peaking Cumulative Infiltration Cumulative
ID MH MH Area Unit Flow Increment Avg. Flow Factor Peak Flow Flow

ha ha m³/day/ha m³/day m³/day AE 7.1.1.2.(3) m³/day m³/day m³/day
107 107 106 0.00 0.00 0.00 0.00 0.00 1.0 0.00 0.000 0.00
106 106 105 0.00 0.00 0.00 0.00 0.00 1.0 0.00 0.000 0.00
105 105 104 3.94 3.94 20.00 78.80 78.80 3.2 252.16 38.415 290.58
104 104 103 0.00 3.94 0.00 0.00 78.80 3.2 252.16 38.415 290.58
103 103 102 1.73 5.67 20.00 34.60 113.40 3.0 340.20 55.283 395.48
102 102 101 0.00 5.67 0.00 0.00 113.40 3.0 340.20 55.283 395.48

RESIDENTIAL Infiltration 0.15 m³/ha/day Per Capita Dry  Flow 0.400 m³/cap/day Per Capita Wet 0.500 m³/cap/day

Wet
Area From To Area Pop Pop Cumulative Flow Cumulative Peaking Cumulative Cumulative Cumulative Cumulative

ID MH MH ha Density Increment Population Increment Avg. Flow Factor Peak Flow Flow Infiltration Flow
pers/ha m³/day m³/day m³/day m³/day m³/day m³/day

201 201 202 9.89 76 752 752 300.66 300.66 3.88 1165.50 375.820 112.746 1654.07
NA 201 EXST

Dry Weather Flows

SEWER DESIGN

ZONES PIPE SIZING A.E. 7.2.1.2.
Area From To Sewer Cumulative Cumulative Sewer Slope Mannings Full Pipe Capacity

ID MH MH Length Peak Peak Diameter m/m n Capacity Req=Peak/.86
m m³/d L/s m L/s Q=L/s

201 201 202 200.000 1654.069 19 0.200 0.0040 0.013 21 22.3

RESIDENTIAL Infiltration 0.15 m³/ha/day Per Capita Dry  Flow 0.400 m³/cap/day Per Capita Wet 0.500 m³/cap/day

Wet
Area From To Area Pop Pop Cumulative Flow Cumulative Peaking Cumulative Cumulative Cumulative Cumulative

ID MH MH ha Density Increment Population Increment Avg. Flow Factor Peak Flow Flow Infiltration Flow
pers/ha m³/day m³/day m³/day m³/day m³/day m³/day

301&302 301 302 9.40 59 555 555 221.84 221.84 3.95 876.41 277.300 83.190 1236.90
303 302 303 22.87 46 1052 1607 420.81 642.65 3.66 2350.67 803.310 240.993 3394.98
304 303 202 2.75 59 162 1769 64.90 707.55 3.63 2566.03 884.435 265.331 3715.79
200 202 EXST 9.89 76 752 2521 300.66 1008.20 3.51 3534.30 1260.255 378.077 5172.63

Dry Weather Flows

SEWER DESIGN

ZONES PIPE SIZING A.E. 7.2.1.2.
Area From To Sewer Cumulative Cumulative Sewer Slope Mannings Full Pipe Capacity

ID MH MH Length Peak Peak Diameter m/m n Capacity Req=Peak/.86
m m³/d L/s m L/s Q=L/s

301&302 301 302 190.000 1236.903 14 0.200 0.0040 0.013 21 16.6
303 302 303 280.000 3394.977 39 0.300 0.0023 0.013 46 45.7
304 303 202 660.000 3715.792 43 0.300 0.0027 0.013 50 50.0
200 202 EXST 320.000 5172.634 60 0.375 0.0020 0.013 78 69.6

SEWER DESIGN

ZONES PIPE SIZING A.E. 7.2.1.2.
Area From To Sewer Cumulative Cumulative Sewer Slope Mannings Full Pipe Capacity

ID MH MH Length Peak Peak Diameter m/m n Capacity Req=Peak/.86
m m³/d L/s m L/s Q=L/s

107 107 106 50.000 1211.663 14 0.200 0.0040 0.013 21 16.3
106 106 105 200.000 2496.245 29 0.250 0.0035 0.013 35 33.6
105 105 104 180.000 2877.360 33 0.250 0.0045 0.013 40 38.7
104 104 103 270.000 3662.219 42 0.300 0.0025 0.013 48 49.3
103 103 102 90.000 4611.512 53 0.300 0.0040 0.013 61 62.1
102 102 101 150.000 6092.051 71 0.300 0.0091 0.013 92 82.0

Figure - 13
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Analysis
Sanitary Sewer System
Outline Plan - Master Servicing Plan

Copperwood, West Lethbridge
Daytona Urban Development Corp
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0

SITE PLAN
SCALE 1:5000m

MANHOLE

OPTIONAL STORM SEWER

LEGEND
NEW EXISTING

CATCHMENT AREA IDENTIFICATION

MANHOLE NUMBER

FLOW DIRECTION

WET POND - HIGH WATER LEVEL (EL-934.00)

1.

NOTES

IRRIGATION WATER SUPPLY PIPE

STORM SEWER PIPE SIZE (Ø IN mm)

STORM SEWER (STW)

Figure - 14
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Site Plan
Minor Storm Sewer System

Outline Plan - Master Servicing Plan
Copperwood, West Lethbridge

Daytona Urban Development Corp
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ZONE 1 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

A11,A12,A13 101 102 4.32 0.51 2.20 2.20 60.1 0.368 127.530 0.675 0.00200 0.013 1.05 0.376 0.368 2.02 20.00
A14,A15 102 103 3.16 0.59 1.86 4.07 56.6 0.640 122.740 1.200 0.00100 0.013 1.09 1.233 0.640 1.88 22.02
A16,A17 103 104 6.98 0.00 0.00 4.07 53.7 1.030 114.630 1.200 0.00100 0.013 1.09 1.233 1.030 1.75 23.90

104
Totals 14.46 4.07 364.900 23.90

ZONE 2 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

A1 201 202 2.63 0.50 1.32 1.32 60.1 0.220 74.110 0.600 0.00180 0.013 0.92 0.261 0.220 1.34 20.00
A2,3 202 203 2.43 0.50 1.22 2.53 57.7 0.406 122.690 0.750 0.00140 0.013 0.94 0.417 0.406 2.17 21.34
A4 203 204 0.64 0.50 0.32 2.85 54.2 0.430 130.420 0.900 0.00100 0.013 0.90 0.572 0.430 2.41 23.51
A5,6,7 204 205 3.22 0.50 1.61 4.46 50.9 0.631 46.100 1.050 0.00080 0.013 0.89 0.772 0.631 0.86 25.92
A8 205 104 1.38 0.40 0.55 5.01 49.8 0.694 177.700 1.050 0.00080 0.013 0.89 0.772 0.694 3.32 26.78

104
Totals 10.30 5.01 551.020 26.78

ZONE 3 UPSTREAM CONTRIBUTIONS (ZONES): ZONES 1 & 2 TOTAL A*C UPSTREAM 9.08
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

A10 104 301 1.26 0.40 0.50 9.58 49.8 1.327 200.100 1.200 0.00200 0.013 1.54 1.744 1.327 2.16 26.78
B1,2,3 301 302 5.19 0.40 2.08 11.66 47.3 1.533 212.590 1.200 0.00200 0.013 1.54 1.744 1.533 2.30 28.94

302
Totals 6.45 11.66 412.690 28.94

ZONE 4A UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

C13,14 401a 402a 1.61 0.40 0.64 0.64 60.1 0.108 123.480 0.600 0.00180 0.013 0.92 0.261 0.108 2.23 20.00
C11,12 402a 403a 4.08 0.54 2.20 2.85 56.2 0.445 90.300 0.750 0.00150 0.013 0.98 0.431 0.445 1.54 22.23
B13,14 403a 401c 2.40 0.40 0.96 3.81 53.8 0.570 91.460 0.900 0.00110 0.013 0.94 0.600 0.570 1.61 23.77

401c
Totals 8.09 3.81 305.240 23.77

ZONE 5 UPSTREAM CONTRIBUTIONS (ZONES): ZONES 3 & 4C TOTAL A*C UPSTREAM 19.85
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

B4,5,6 302 501 4.20 0.40 1.68 21.53 47.3 2.831 92.940 1.200 0.00530 0.013 2.51 2.838 2.831 0.62 28.94
B16 501 502 4.06 0.22 0.89 22.42 46.6 2.907 149.000 1.200 0.00560 0.013 2.58 2.918 2.907 0.96 29.56
C1,2,3 502 503 2.99 0.00 0.00 22.42 45.6 2.010 102.350 1.050 0.00550 0.013 2.34 2.025 2.010 0.73 30.52
C4,5,6 503 504 1.87 0.40 0.75 23.17 44.9 2.135 138.190 1.200 0.00300 0.013 1.89 2.135 2.135 1.22 31.25
C7,8 504 505 2.58 0.40 1.03 24.20 43.8 2.307 88.730 1.200 0.00350 0.013 2.04 2.307 2.307 0.72 32.47
C9,10 505

Totals 15.70 24.20 571.210 32.47

ZONE 4C UPSTREAM CONTRIBUTIONS (ZONES): ZONES 4A & 4B TOTAL A*C UPSTREAM 7.09
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

B11,12,15 401c 302 2.76 0.40 1.10 8.19 52.8 1.203 175.980 1.050 0.00200 0.013 1.41 1.221 1.203 2.08 24.50
302

Totals 2.76 8.19 175.980 24.50

ZONE 4B UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

B7 401b 402b 1.66 0.70 1.16 1.16 60.1 0.194 94.260 0.525 0.00600 0.013 1.54 0.333 0.194 1.02 20.00
B8,9,10 402b 401c 3.99 0.53 2.11 3.28 58.3 0.531 93.800 0.900 0.01200 0.013 3.12 1.983 0.531 0.50 21.02

401c

Totals 5.65 3.28 188.060 21.02

ZONE 8 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

C32 FUT 801 14.02 0.40 5.61 5.61 60.1 0.937 100.000 1.200 0.00100 0.013 1.09 1.233 0.937 1.53 20.00
C33 801 505 0.50 0.40 0.20 5.81 57.4 0.927 183.650 1.200 0.00100 0.013 1.09 1.233 0.927 2.81 21.53

505
Totals 14.52 5.81 283.650 21.53

INLET C1 UPSTREAM CONTRIBUTIONS (ZONES): ZONES 5, 8 TOTAL A*C UPSTREAM 30.01
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. min.

C9,10 505 INLET C1 2.36 0.40 0.94 30.95 43.8 3.765 50.000 1.500 0.02700 0.013 6.58 11.615 3.765 0.13 32.47
INLET C1

Totals 2.36 30.95 50.000 32.47

Figure -15
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Zones 1 Thru 5 and 8 Analysis
Minor Storm Sewer

Outline Plan - Master Servicing Plan
Copperwood, West Lethbridge
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ZONE 6 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C m m/hr (m ³/s) (m ) (m ) m/m n (m/s) (m³/s) (m ³/s) min. min.

C15,16,17 601 602 3.56 0.40 1.42 1.42 60.1 0.238 100.520 0.525 0.00360 0.013 1.19 0.258 0.238 1.40 20.00
C18 602 603 1.68 0.70 1.18 2.60 57.6 0.416 67.300 0.750 0.00150 0.013 0.98 0.431 0.416 1.15 21.40
C19,20 603 604 4.07 0.40 1.63 4.23 55.7 0.655 93.360 0.750 0.00350 0.013 1.49 0.659 0.655 1.04 22.55
C21,22,23,24 604 605 3.76 0.40 1.50 5.73 54.1 0.862 38.510 0.900 0.00230 0.013 1.37 0.868 0.862 0.47 23.60
C25,26 605 606 0.96 0.40 0.38 6.12 53.4 0.908 162.670 1.050 0.00120 0.013 1.09 0.946 0.908 2.48 24.07
C27 606 INLET C2 0.70 0.40 0.28 6.40 50.1 0.891 110.000 1.050 0.00120 0.013 1.09 0.946 0.891 1.68 26.55

INLET C2
Totals 14.73 6.40 572.360 26.55

ZONE 9 UPSTREAM CONTRIBUTIONS (ZONES): ZONES 6, 7, INLET C1 TOTAL A*C UPSTREAM 44.73
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm /hr (m³/s) (m) (m ) m/m n (m /s) (m ³/s) (m³/s) min. min.

C36 OUTLET BENTON 6.09 0.00 0.00 44.73 50.1 0.267 150.000 0.900 0.00100 0.013 0.90 0.572 0.267 2.78 26.55
BENTON EXST 0.00 0.00 0.00 44.73 46.9 0.267 410.000 0.900 0.00200 0.013 1.27 0.810 0.267 5.37 29.33

EXST
Totals 6.09 44.73 560.000 29.33

ZONE 7 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C m m/hr (m³/s) (m ) (m) m /m n (m/s) (m³/s) (m³/s) min. min.

C28,29 701 702 6.86 0.60 4.12 4.12 60.1 0.688 57.770 1.050 0.00100 0.013 1.00 0.864 0.688 0.96 20.00
C30,31 702 703 2.43 0.72 1.75 5.87 58.4 0.952 47.100 1.200 0.00120 0.013 1.19 1.351 0.952 0.66 20.96
C35 703 704 0.64 0.71 0.45 6.32 57.2 1.006 142.000 1.200 0.00100 0.013 1.09 1.233 1.006 2.17 21.62
C34 704 INLET C3 1.56 0.68 1.06 7.38 53.8 1.104 80.250 1.200 0.00120 0.013 1.19 1.351 1.104 1.12 23.79

INLET C3 24.91
Totals 11.49 7.38 327.120 24.91

Figure - 16
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LEGEND

OVERLAND DRAINAGE SYSTEM ROUTE

LIP OF GUTTER FLOW DIRECTION

POINT OF VERTICAL INTERSECTION

WET POND - HIGH WATER LEVEL (HWL)

EMERGENCY OVERLAND DRAINAGE SYSTEM ROUTE

0

SITE PLAN
SCALE 1:5000m

Figure - 17
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MANHOLE

LEGEND

FLOW DIRECTION

SANITARY SEWER (SAN)

1.

NOTES

AREA 100

PEOPLE/HECTARE (p/ha)

MANHOLE NUMBER

SANITARY SEWER PIPE SIZE (Ø IN mm)

LAND USE STATISTICS USED FOR ANALYSIS

46 p/haUSED FOR AREA 107

LOW DENSITY RESIDENTIAL (LDR R21)
MEDIUM DENSITY RESIDENTIAL (MDR R37)

59 p/ha
70 p/ha

NEW EXISTING

SEWER DESIGN

ZONES PIPE SIZING A.E. 7.2.1.2.
Area From To Sewer Cumulative Cumulative Sewer Slope Mannings Capacity Velocity Capacity

ID MH MH Length Peak Peak Diameter m/m n Full Full Req=Peak/.86
m m³/d L/s m Q=L/s m/s Q=L/s

107 S107 S106 50.00 554.68 6.4 0.200 0.0040 0.013 20.7 0.66 7.5
106 S106 S105 200.00 1015.26 11.8 0.250 0.0030 0.013 32.6 0.66 13.7
105 S105 S104 180.00 1305.63 15.1 0.250 0.0030 0.013 32.6 0.66 17.6
104 S104 S103 270.00 3258.69 37.7 0.300 0.0025 0.013 48.3 0.68 43.9
103 S103 S102 90.00 4217.37 48.8 0.300 0.0040 0.013 61.1 0.86 56.8
102 S102 S101 150.00 5709.54 66.1 0.300 0.0091 0.013 92.2 1.30 76.8

INSTITUTIONAL WWF & Infiltration 9.75 m³/ha/day

Area From To Area Cumulative Avg Flow Cumulative Peaking Cumulative Infiltration Cumulative
ID MH MH Area Unit Flow Increment Avg. Flow Factor Peak Flow Flow

ha ha m³/day/ha m³/day m³/day AE 7.1.1.2(3) m³/day m³/day m³/day
107 S107 S106 0.00 0.00 0.00 0.00 0.00 1.0 0.00 0.00 0.00
106 S106 S105 0.00 0.00 0.00 0.00 0.00 1.0 0.00 0.00 0.00
105 S105 S104 3.94 3.94 20.00 78.80 78.80 3.2 251.95 38.42 290.37
104 S104 S103 0.00 3.94 0.00 0.00 78.80 3.2 251.95 38.42 290.37
103 S103 S102 1.73 5.67 20.00 34.60 113.40 3.0 341.07 55.28 396.36
102 S102 S101 0.00 5.67 0.00 0.00 113.40 3.0 341.07 55.28 396.36

AREA 1

RESIDENTIAL Infiltration 0.15 m³/cap/day Per Capita Dry  Flow 0.400 m³/cap/day Per Capita Wet 0.500 m³/cap/day

Wet
Area From To Area Pop Pop Cumulative Flow Cumulative Peaking Cumulative Cumulative Cumulative Cumulative

ID MH MH ha Density Increment Population Increment Avg. Flow Factor Peak Flow Flow Infiltration Flow
pers/ha m³/day m³/day m³/day m³/day m³/day m³/day

107 S107 S106 5.25 46 241.50 241.50 96.60 96.60 4.12 397.71 120.75 36.23 554.68
106 S106 S105 3.00 70 210.00 451.50 84.00 180.60 4.00 721.79 225.75 67.73 1015.26
105 S105 S104 0.00 0 0.00 451.50 0.00 180.60 0.00 721.79 225.75 67.73 1015.26
104 S104 S103 15.69 60 941.40 1392.90 376.56 557.16 3.70 2062.94 696.45 208.94 2968.32
103 S103 S102 3.94 109 429.46 1822.36 171.78 728.94 3.62 2636.48 911.18 273.35 3821.01
102 S102 S101 12.06 64 771.84 2594.20 308.74 1037.68 3.50 3626.95 1297.10 389.13 5313.18

Dry Weather Flows

0
SCALE 1:1500m

Figure - 1
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A

MANHOLE

LEGEND
NEW EXISTING

CATCHMENT AREA IDENTIFICATION

MANHOLE NUMBER

FLOW DIRECTION

1.

NOTES

STORM SEWER PIPE SIZE (Ø IN mm)

STORM SEWER (STW)

2.

0
SCALE 1:1250m

HWL
EL 936.85

FREEBOARD
EL 937.22

0

SECTION

TYPICAL POND 'A' SECTION

A
m

V=1:200

0

Figure - 2
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ZONE A1 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm /hr (m³/s) (m ) (m ) m/m n (m/s) (m ³/s) (m ³/s) m in. m in.

1 A B 0.87 0.40 0.35 0.35 60.1 0.058 113.290 0.300 0.00300 0.013 0.75 0.053 0.058 2.52 20.00
2 B C 2.09 0.40 0.84 1.18 55.8 0.184 112.520 0.525 0.00200 0.013 0.89 0.192 0.184 2.11 22.52
3 C D 1.07 0.40 0.43 1.61 52.6 0.236 71.580 0.525 0.00300 0.013 1.09 0.236 0.236 1.10 24.63

D 25.72

Totals 4.03 3.14 297.390 25.72

ZONE A2 UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. m in.

MULTI E D 1.63 0.40 0.65 0.65 60.1 0.109 87.000 0.450 0.00200 0.013 0.80 0.128 0.109 1.81 20.00
D 21.81

Totals 1.63 0.65 87.000 21.81

ZONE A3 UPSTREAM CONTRIBUTIONS (ZONES): ZONE A1 and A2 TOTAL A*C UPSTREAM 3.79
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. m in.

4 D F 0.17 0.40 0.07 3.86 51.2 0.549 44.670 0.750 0.00250 0.013 1.26 0.557 0.549 0.59 25.72
5 F G 1.05 0.40 0.42 4.28 50.4 0.599 52.500 0.750 0.00300 0.013 1.38 0.610 0.599 0.63 26.31
6 G H 1.12 0.50 0.56 4.84 49.6 0.667 163.100 0.900 0.00150 0.013 1.10 0.701 0.667 2.47 26.94
7 H EXST 1.28 0.50 0.64 5.48 46.8 0.713 116.120 0.900 0.00200 0.013 1.27 0.810 0.713 1.52 29.41
8 EXST POND 2.14 0.30 0.64 6.12 45.2 0.769 18.700 0.900 0.00200 0.013 1.27 0.810 0.769 0.24 30.93

Totals 5.76 24.57 395.090 30.93

ZONE BI UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm/hr (m³/s) (m) (m) m/m n (m/s) (m³/s) (m³/s) min. m in.

10 I J 0.63 0.40 0.25 0.25 60.1 0.042 136.740 0.300 0.00200 0.013 0.61 0.043 0.042 3.72 20.00
11 J K 1.95 0.40 0.78 1.03 53.9 0.155 99.850 0.450 0.00300 0.013 0.98 0.156 0.155 1.69 23.72
12 K EXST 2 1.35 0.40 0.54 1.57 51.5 0.225 111.850 0.525 0.00300 0.013 1.09 0.236 0.225 1.71 25.42

EXST 2 27.13
Totals 3.93 2.86 348.440 27.13

ZONE CI UPSTREAM CONTRIBUTIONS (ZONES): NONE TOTAL A*C UPSTREAM 0
ACCUMULATED CATCHMENTS PIPE SIZING TIME (TC)

AREAS FROM TO AREA C A*C TOTAL I Q.req LENGTH SIZE SLOPE MANN VEL.des Q.des Q.req SECT ACC
COMB. MH MH (ha) A*C mm /hr (m³/s) (m ) (m ) m/m n (m/s) (m ³/s) (m ³/s) m in. m in.

20 L M 0.96 0.40 0.38 0.38 60.1 0.064 32.310 0.450 0.00200 0.013 0.80 0.128 0.064 0.67 20.00
21 M EXST 1 1.24 0.40 0.50 0.88 58.9 0.144 89.010 0.450 0.00250 0.013 0.90 0.143 0.144 1.65 20.67

22, 23, 24 EXST1 EXST2 2.47 0.40 0.99 1.87 56.1 0.291 51.170 0.600 0.00660 0.013 1.77 0.499 0.291 0.48 22.33
EXST 2 22.81

Totals 4.67 3.13 172.490 22.81

Figure - 3
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LEGEND

OVERLAND DRAINAGE SYSTEM ROUTE

LIP OF GUTTER FLOW DIRECTION

NOTES
1.

POINT OF VERTICAL INTERSECTION

DRY POND - HIGH WATER LEVEL (HWL)

EMERGENCY OVERLAND DRAINAGE SYSTEM ROUTE

0
SCALE 1:1250m

Figure - 4
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