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December 13, 2013
Hasegawa Engineering
330, 3120 – 32 Street South
Lethbridge AB T1K 7B4
Attention:

ISSUED FOR USE
EBA FILE: L12101628

Mr. Ian Franks, P.Eng.

Dear Mr. Franks:
Subject:

Proposed Nakashima Subdivision
Development Setback Line
Lethbridge, Alberta

Further to your request of December 9, 2013, EBA Engineering Consultants Ltd. operating as EBA, A Tetra
Tech Company (EBA) has reviewed the geotechnical evaluation summary report issued by EBA in
September 2009 (EBA file reference L12101628) with regards to the recommended development setback
line. We note the following clarifications:





Figure 1 (attached) of the summary report graphically depicted the setback line recommended by EBA
based on three criteria, as noted in the report.

Subsequent discussions after the report was issued between EBA and Hasegawa Engineering
(Hasegawa) led to revising locations along the western boundary of the subdivision as shown on the
attached Hasegawa drawing dated August 23, 2012.
The revisions ‘smoothed’ out the setback line in the locations noted; however, it is noted that the new
alignment still fulfills the three criteria established in the report.

By this letter, EBA acknowledges that the revised location for the development setback depicted on the
August 23, 2012 drawing is acceptable with regards to the slope stability assessment conducted for the
project by EBA in 2009. All other conditions of the summary report remain valid.
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We trust this letter satisfies your present requirements. If you have any questions or comments, please
contact this office.
Respectfully submitted,
EBA Engineering Consultants Ltd.

Marc J. Sabourin, P.Eng.
Vice President – Prairie Engineering
Prairie Region
Direct Line: 403.329.9009 x225
msabourin@eba.ca
/tlp

Attachments

Figure 1: Site Plan
Drawing
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Appendix C – Biophysical Impact Assessment

HASEGAWA ENGINEERING LTD.

BIOPHYSICAL IMPACT ASSESSMENT
GOLD CANYON ESTATES RESIDENTIAL SUBDIVISION
WITHIN PORTIONS OF SECTION NW ¼ 17-008-21 W4M
LETHBRIDGE, ALBERTA

REPORT
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EBA FILE: L22101366

LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of Hasegawa Engineering Ltd. and their agents. EBA Engineering
Consultants Ltd. 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 Hasegawa Engineering
Ltd., 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 EBA’s Services Agreement. EBA’s
Geo-environmental Report – General Conditions are provided in Appendix C of this report.
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1.0

INTRODUCTION

EBA Engineering Consultants Ltd., operating as EBA A Tetra Tech Company (EBA), was retained by
Hasegawa Engineering Ltd. (Hasegawa) to conduct a biophysical impact assessment (BIA), including a
background information review and field assessment for the development of a 40 to 43 lot subdivision
within portions of Section 17, Township 8, Range 21, W4M in Lethbridge, Alberta (Figure 1). This report
provides a description of the subject site, a summary of the background research results, a description of
field methods, the results of the field survey, assessment of impacts, and the recommendations and
conclusions for the proposed development.
The proposed Gold Canyon Estates project will include the construction of 40 to 43 detached homes on
individual lots, along with associated services and roadways (Figure 2). The main access road will be a
northwestward extension of 48 Avenue South/Sandstone Road South, terminating in a cul-de-sac. The
subdivision will include 3 additional culs-de-sac.
The objective of the BIA was to identify any sensitive biological or physical features on, or adjacent to, the
lands affected by the project, to determine potential project impacts and their significance, and identify any
additional detailed investigations that may be required for a project of this nature. Where applicable,
relevant findings of the ‘Southeast Lethbridge Urbanization Plan Natural Areas Assessment’ (EBA, 2002)
were incorporated into the current BIA report.

2.0

SITE DESCRIPTION

The study area is located on the table lands between tributary coulees of the Oldman River to the west and
Six Mile Coulee to the north and east, located within Section 17, Township 8, Range 21, W4M in Lethbridge,
Alberta (Figure 1). The site is located approximately 1.3 km west of Mayor Magrath Drive, accessed by
48 Avenue South/Sandstone Road South. The parcel north of the proposed subdivision is owned by the
City of Lethbridge and is designated as environmental reserve.
To the east of the property there exists a coulee draw that reaches up from Six Mile Coulee to the
north/northeast. The depth of the coulee draw from prairie level to the base of Six Mile Coulee is
approximately 70 m. To the west of the property are deeply incised coulee draws which extend towards
the Oldman River to the west. The depth of the coulee draws from prairie level to the Oldman River water
level is approximately 100 m. The slope faces are mostly vegetated, comprising prairie grasses, weeds, and
some shrubs.
Six Mile Coulee has been identified as an environmentally important feature within southeast Lethbridge
by the Southeast Lethbridge Urbanization Plan – Natural Areas Assessment (EBA, 2002). The coulee
provides habitat for wildlife, contains regionally important vegetation communities, and contains a
watercourse (Coulee Creek) that drains into the Oldman River.
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3.0

PROJECT DESCRIPTION

The study area is 32.4 ha in size (Figure 2), of which the subdivision development area will occupy 8.5 ha
(26%). The concept for Gold Canyon Estates is single-family homes on relatively large lots that will
complement the existing Sandstone Ridge subdivision, and capitalize on the natural scenery of Six Mile
Coulee and the Oldman River. The subdivision development area will be limited to solely the table lands in
the study area, leaving the coulee slopes as a natural feature and selling point for the properties (Figure 2).
The proposed subdivision includes 40 to 43 residential lots and a utility lot; and will include the following
elements:
Each lot is approximately 0.4 ha in size, the minimum lot being 0.13 ha.
The maximum population of the development is estimated to be 151 people.
Large commercial, religious assembly or school sites are not warranted due to the small land area and
ultimate population.
Small parks, stormwater management facilities, and public utility lots will be incorporated to provide
public green space and a location for the required municipal servicing infrastructure.
Roads will have an average gradient of 0.6%, channeling to the utility lot.
A sanitary wastewater pumping station will be constructed to service the development.

4.0

METHODS

4.1

Background Research

The background information search included a review of current and historical aerial photographs, as well
as a review of several biophysical databases and information sources on the potential plant and animal
species which may be expected in the area based on habitat preferences and historical observation. A
review of potential species at risk that may be located in the study area was also undertaken. Publications
and databases were also consulted to determine the characteristics of soils, geology, topography, and
known historical resources within, or adjacent to, the study area.

4.2

Field Assessment Methodology

A three-person crew conducted a field survey of the study area on July 6, 2010. The crew consisted of a
vegetation specialist, a wildlife specialist, and a snake and reptile specialist. The survey consisted of
recording general observations about the study area (including topography, proximity to waterbodies,
features present on the property, and the characteristics of the surrounding areas), and a more detailed
investigation of vegetation and wildlife within the study area and adjacent lands. The area was also
searched for reptiles and amphibians, and in particular the potential presence of rattlesnake hibernacula.
The field crew conducted a survey of plant species present on the property at the time of the assessment
and looked for signs of wildlife and suitable wildlife habitat. The field crew took several photographs
(photos) of the subject site and representative photos are provided in the Photographs section of this
report.
2
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4.2.1

Vegetation

The focus of the site assessment was to classify vegetation communities that are likely to be affected by the
construction of the residential subdivision. A background review of the Southeast Lethbridge Urbanization
Plan – Natural Areas Assessment (EBA, 2002) was used to determine plant communities that may be
present within the study area. To assess vegetation communities within the study area and confirm the
results of the background information review, field classification plots were established within the
observed vegetation communities. Observed vegetation communities were classified according to the
Southeast Lethbridge Urbanization Plan – Natural Areas Assessment (EBA, 2002), and local variation
described. In addition to field plots, the field crew also traversed the subdivision development area in an
‘X’ pattern, and travelled the north and south facing slopes of the Oldman River coulees, recording
incidental observations of vegetation. A formal rare plant inventory was not conducted, but rare plants
were recorded as part of the classification survey and incidentally where observed.
4.2.2

Wildlife

A wildlife and wildlife habitat survey was conducted at the same time as the vegetation assessment. The
focus of the wildlife survey was to record all observed occurrences of wildlife and wildlife sign, including
scat, tracks, and bedding areas. Birds were identified visually and aurally. The field crew also surveyed for
raptor activity and stick nests, as per Alberta Sustainable Resource Development (ASRD) recommendations
(Dube, 2010).
The field crew included herpetologist, who conducted a reptile and amphibian survey including snake
hibernacula of the study area, as per ASRD recommendations. Prior to the field survey, the specialist
reviewed reported sightings of species with the potential to occur in the area (Appendix B – Ernst, 2010).
The field survey was conducted using a meandering search pattern, with a focus on micro-habitats of high
potential. An incidental aural survey for frogs was also conducted.

4.3

Assessment of Impacts

4.3.1

Introduction

Environmental impact assessment (EIA) is a planning tool used at the conceptual design phase of a project
to identify and ensure that potential environmental effects of projects receive careful consideration before
they are undertaken [Canadian Environmental Assessment Agency (CEAA), 2003]. Project BIA is a
transparent, step-wise process. The steps are described in detail below and include:
Determination of Valued Ecosystem Components (VECs).
Identification of project activities which may interact with VECs.
Identification of mitigation measures which can be used to reduce impacts.
Determination and characterization of residual environmental effects.
Determination of the significance of any residual environmental effects.
Determination of cumulative effects of the project.
3
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4.3.2

Determination of Valued Ecosystem/Socio-economic Components

VECs are “any part of the environment that is considered important by the proponent, public, scientists,
and government involved in the assessment process. Importance may be determined on the basis of
cultural values or scientific concern” (CEAA, 1999).
For this project, the list of potential VECs was determined following the BIA impact categories outlined in
the City of Calgary Open Space Plan and Proposed BIA Framework (City of Calgary, 2003; 2010), as these
are two reasonably suitable municipal planning and development tools. Potential VECs for this project
include geotechnical resources (slopes and slopes stability), pedology (soils), biological resources
(vegetation and wildlife), hydrology and waterbodies, cultural resources (recreational and historical), and
visual and aesthetic values. Potential VECs were then assessed to determine if they are present within the
development area, and if they are the subject of stakeholder or regulatory concern. Based on these criteria
and the professional judgement of the study team, EBA professionals used this information to determine
the final VEC selection for the purposes of the BIA for this project.
4.3.3

Identification of Project Activities that may Interact with Valued Ecosystem
Components

The identification of project activities which may interact with VECs is completed by identifying the various
components of the project which have potential effect pathways to the receiving environment. Potential
project pathways were assessed for the construction and maintenance phases of this project. As this
project involves the construction of permanent residences, no decommissioning phase is anticipated for
this project. Project pathways were then compared to the list of VECs and interactions were documented
for further consideration in the BIA process.
4.3.4

Identification of Potential Impacts on Valued Ecosystem Components

Once the project and VEC interactions have been identified, potential impacts can be identified.
Information about the VECs and the knowledge of project activities are combined to understand potential
adverse effects of the project. Potential negative impacts to the identified VECs as a result of proposed
project activities during the construction and maintenance phases of the project are summarized in
Section 7.4.

4.4

Determination of the Significance of Impacts

4.4.1

Determination and Characterization of Residual Environmental Effects

Residual environmental effects are those effects which remain following the application of mitigation.
Residual environmental effects can be characterized based on their direction, magnitude, geographic
extent, frequency, duration, and reversibility (Table 1). The geographic extent of impacts has been adapted
to reflect and adopt the spatial considerations outlined in the Calgary Open Space Plan and Proposed BIA
Framework (City of Calgary 2003; 2010). Mitigations and residual environmental effects for this project
are summarized in Sections 7.4 and 9.0.
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Table 1: Residual Impacts Rating Criteria
Criteria
Direction

Rating Term
Positive

Beneficial change.

Neutral

No change.

Negative
Local
Geographic
Extent

Effect extends to an individual park or continuous natural area within Lethbridge.
Effect has implications to the Lethbridge urban natural system.

Regional

Effect extends beyond the boundaries of the City.

Medium Term
Once

Reversibility

Effect lasts for maintenance phase.
Effect lasts beyond decommissioning of property.
Effect occurs once during construction or maintenance.
Effect occurs occasionally or periodically during construction or maintenance.

Continuous

Effect occurs continuously during construction or maintenance.

Reversible

Effect is reversed after the activity ceases.

Partially-reversible
Negligible

Effect is partially reversed after the activity ceases.
Effect will not be reversed when activity ceases.
No measurable impacts.

Low

Potential impact may result in slight decline in resource in study area during the life
of the project. Research, monitoring, and/or recovery initiatives would not normally
be required.

Moderate

Potential impact could result in decline in resource to lower-than-baseline, but
stable levels in the study area after project closure and into the foreseeable future.
Regional management actions such as research, monitoring, and/or recovery
initiatives may be required.

High

4.4.2

Effect present during construction or less.

Intermittent

Non-reversible

Magnitude

Effect is limited to the footprint of the project site.

City-wide

Long Term
Frequency

Adverse change.

Park-wide

Short Term
Duration

Definition

Potential impact could threaten sustainability of the resource and should be
considered a management concern. Research, monitoring, and/or recovery
initiatives should be considered.

Determination of the Significance of any Residual Environmental Effects

Assigning residual impact significance is required to determine if a project is “likely to cause significant
adverse environmental effects, taking into account the implementation of mitigation” (CEAA, Section 20-1).
When considering significance relative to a project or a project’s components, the concepts of “adverse”
and “likely” have been incorporated (Federal Environmental Assessment Review Office 1994).
EBA has chosen a transparent method of significance determination, as presented in Table 2. Project
specific residual impact ratings are presented in Section 8.1.
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Table 2: Significance Rating Criteria
Impact Magnitude

Geographic Extent

Significance

Negligible

Any

Any Duration

Not Significant

Low

Any

Any Duration

Not Significant

Local

Any Duration

Not Significant

Short Term

Not Significant

Medium Term

Not Significant

Long Term

Significant

Short Term

Not Significant

Medium Term

Significant

Park-wide

Moderate

City-wide

Regional

Local

High

4.4.3

Duration

Park-wide

Long Term

Significant

Short Term

Not Significant

Medium Term

Significant

Long Term

Significant

Short Term

Not Significant

Medium Term

Not Significant

Long Term

Significant

Short Term

Not Significant

Medium Term

Significant

Long Term

Significant

City-wide

Any Duration

Significant

Regional

Any Duration

Significant

Cumulative Effects Analysis

Cumulative effects are defined as changes to the environment that are caused by an action in combination
with other past, present, and future human actions (Hegmann et al., 1999). A cumulative effects analysis is
conducted to assess any cumulative environmental effects over a “regional” area that are likely to result
from the project in combination with other projects or activities that have been, or will be, carried out
(CEAA, 1999).
Cumulative effects will be described, considering the actual and potential impacts of combined activities
surrounding the property as per the Calgary Open Space Plan and Proposed BIA Framework (City of
Calgary 2003; 2010). Note that federal and provincial regulators have accepted the premise that if there
are no significant residual effects on a VEC, there is no requirement to conduct a formal cumulative effects
assessment.

5.0

BIOPHYSICAL INVENTORY

5.1

Aerial Photographs

Aerial photos from 1950, 1961, 1970, 1979, 1990, 1999, and 2007 were reviewed to determine the
historical ecological context for the study area. The review indicated that the subject property has
remained undeveloped with respect to structures or urban development, with the exception of a farmstead
6
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just southeast of the site including cropland immediately to the south. The land to the north and west is
also undeveloped as part of Six Mile Coulee and the Oldman River escarpments respectively. Only recently
has the surrounding area been cleared for residential developments; development of Sandstone Ridge was
not seen in the photos until 1999. No substantial changes to the study area were observed through the
review of the historical aerial photos.

5.2

Biological Databases

The following section presents the results of desktop information review. The information obtained from
this preliminary research was used to prepare for the field assessment.
Field assessment results are reported in Section 6.0 and the potential impacts are assessed in Section 7.0.
EBA searched five databases to determine plant and animal species which have been historically observed
in the area. Sources included the Alberta Cultural Information Management System (ACIMS, formerly
ANHIC) (ACIMS, 2010), the Agricultural Region of Alberta Soil Inventory Database (AGRISID) (GAARD,
2010), the Fisheries and Wildlife Management Information System (Dube, 2010), Species at Risk Act
(SARA) (Environment Canada, 2010a) public registry, and The General Status of Alberta Wild Species (ACA,
2010). Results of the biological database review are included in Appendix A.
5.2.1

Alberta Cultural Information Management System [ACIMS]

The ACIMS (formerly ANHIC) database search returned one occurrence of sensitive vegetation species
recorded in their system for the subject site and surrounding area. Whitlow grass (Draba reptans) is
provincially ranked as S1S2, meaning 5 to 20 occurrences have been reported in Alberta; this species is also
listed under the Alberta General Status (ACA, 2010) as “May be at Risk”. Whitlow grass was not observed
within the study area during the site assessment.
5.2.2

Fisheries and Wildlife Management Information System [FWMIS]

The FWMIS database search results are based on the township level, and the details of the FWMIS search
for Township 8, Range 21, W4M are included in Appendix A.
Within Section 17 of Township 8, Range 21, W4M, a Bald eagle (Haliaeetus leucocephalus) observation was
recorded in the database in 2001. Species recorded in adjacent sections of land include Swainson’s hawk
(Buteo swainsoni), Golden eagle (Aquila chrysaetos), Bald eagle (Haliaeetus leucocephalus), Northern Longeared bat (Myotis septentrionalis), Short-eared owl (Asio flammeus), Lark bunting (Calamospiza
melancorys), Wandering Garter Snake (Thamnophis elegans vagrans), and Prairie Rattlesnake (Crotalus
viridis).
The FWMIS database search also provided a Habitat Suitability Index (HSI) model for Species at Risk and
Keystone Species, for the subject area. This model provides information on the available habitat in the area
(highly suitable to least suitable).
Within Section 17, habitat was identified for one SARA species at risk, Sprague’s pipit (Anthus spragueii),
with a ranking of 50% or greater as “suitable” or “highly suitable”.
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Detailed results are provided in Appendix A. Section 17 is also modelled as good habitat for sharp-tailed
grouse (Tympanuchus phasianellus), which is rated as ‘Sensitive’ under the Alberta General Status, but is
not a SARA species.
Along with the search results and the HSI model, ASRD Fish and Wildlife also provided general and site
specific recommendations for land use (Dube, 2010). The site specific recommendations include a spring
survey to determine potential presence of prairie rattlesnake and wandering garter snake hibernacula,
identification of all raptor nests within 1,000 m of the proposed construction, and a survey of all wetlands,
waterbodies, and riparian areas within the subject site. The complete list of recommendations is provided
in Appendix A.
5.2.3

Species at Risk

In addition to the species identified through the ACIMS and FWMIS searches, information regarding species
of management concern that may occur at or in the vicinity of the subject property was obtained by
reviewing Schedule 1 of the federal SARA through the public registry, and searching The General Status of
Alberta Wild Species 2010 online interactive database. The results are presented in Table 3.
Table 3: Federally and Provincially Listed Species which may Occur on the Development Site
Species

Federal Status

1

Alberta
2
Status

Birds
Burrowing owl (Athene cunicularia)

Endangered

At Risk

Common nighthawk (Chordeiles minor)

Threatened

Sensitive

Ferruginous Hawk (Buteo regalis)

Threatened

At Risk

Long-billed Curlew (Numenius americanus)

Special Concern

Sensitive

Sprague’s Pipit (Anthus spragueii)

Threatened

Sensitive

Loggerhead Shrike Excubitorides Subspecies (Lanius ludovicianus excubitorides)

Threatened

Sensitive

Special Concern

Secure

Endangered

At Risk

Special Concern

Sensitive

Threatened

At Risk

McCown’s Longspur (Calcarius mccownii)
Piping Plover Circumcinctus Subspecies (Charadrius melodus circumcinctus)
Lepidopterans
Monarch Butterfly (Danaus plexippus)
Plants, Lichens, and Moss
Soapweed (Yucca glauca)
Notes:

Sources: 1 – SARA, Schedule 1 (results retrieved on July 16, 2010 from http://www.speciesatrisk.gc.ca/).
2 – The General Status of Alberta Wild Species 2010 (results retrieved on July 16, 2010 from
http://www.srd.gov.ab.ca/fishwildlife/speciesatrisk/statusofalbertawildspecies/default.aspx).

5.3

Geology, Topography, Soil, and Water Resources

The Quaternary Geology, Southern Alberta map (Shetsen, 1987) shows that the study area is located within
an area of coarse sediment, gravel, and sand, on a flat to gently undulating surface. The geotechnical
evaluation (EBA, 2009) of the property indicates that surficial geology at the subject site consists of till,
sand, and gravel deposits above the Oldman Formation bedrock.
8
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The study area lands are tabletop landforms that are dominated by agricultural land use, as well as recent
residential developments. The study area is bound by Six Mile Coulee to the north and east, and by the
tributary coulees leading to the Oldman River to the north and west. Six Mile Coulee is an intermittent
watercourse that is influenced by the Western Irrigation District (WID) irrigation canals, and drains into
the Oldman River west of the study area. Lethbridge City limits mark the southern boundary of the
property. The Agroclimatic Atlas of Alberta [Government of Alberta Agriculture and Rural Development
(GAARD), 2009] indicates that the subject site and the surrounding area are located approximately 900 m
above sea level.
The Agricultural Region of Alberta Soil Inventory Database (AGRASID) was consulted to determine the
dominant soil types on the subject site and in the surrounding area (GAARD, 2010). The coulees are
comprised mostly of miscellaneous undifferentiated mineral soils.
The tabletop landforms to the south and north of the study area consist of Orthic Dark Brown Chernozems
on medium textured (loam and silt loam) sediments deposited by wind and water (GAARD, 2010). This
information was not verified by a detailed soil investigation at the subject site, and soil considerations
should be incorporated into project planning, execution, and maintenance. Details of the search are
provided in Appendix A.
A detailed groundwater investigation was not within scope of this BIA. However, EBA consulted the
Alberta Environment (AENV) Groundwater Information System to find information on drilling reports for
water wells drilled in the vicinity of the study area (Government of Alberta, Environment, 2010). Chemical
analysis reports for the water wells found were not available. Three domestic water wells are located
within Section 17, although no water chemical data is available for the wells. A summary of the water well
search is provided in Appendix A.

5.4

Ecoregion

The study area is located in the Grassland Region – Mixedgrass Natural Subregion of Alberta (NRC, 2006).
This subregion is characterized by semiarid moisture conditions and Dark Brown Chernozemic soils.
Vegetation in the ecoregion is dominated by needle-and-thread (Stipa comata), blue grama (Bouteloua
gracilis), and wheat grasses (Agropyron spp.), and a variety of shrubs including buckbrush (Symphoricarpos
occidentalis), silverberry (Elaeagnus commutata), silver sagebrush (Artemisia cana), and prickly rose (Rosa
acicularis). Section 6.1 provides greater detail on the vegetation communities present. White-tailed deer
(Odocoileus virginianus), pronghorn antelope (Antilocapra americana), coyote (Canis latrans), rabbit (Lepus
townsendii), and ground squirrel (Spermophilus spp.) are common in the region (Environment Canada,
2010b).

5.5

Historical Resources

The Alberta Culture and Community Spirit (ACCS) Listing of Historic Resources (ACCS, 2010a) and the
Heritage Resources Management Information System (HeRMIS) database (ACCS, 2010b) were consulted to
determine whether any locations at or near the study area were catalogued in the Alberta Register of
Historic Places (Appendix A). There were no results for Section 17, Township 8, Range 21, W4M, indicating
that no historical resources were identified within this portion of the study area.
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A Historical Resources Impact Assessment (HRIA) was conducted by Arrow Archaeology (Arrow) within
the study area to identify potential historical resources on site, if any, and to determine potential
preservation and mitigation measures that should be implemented to reduce impacts to historical
resources found within the study area (Arrow, 2010). That document should be used as the document of
reference for the identification of historical resource impacts and mitigation recommendations.
The HRIA and conversations with Arrow indicate that two previously recorded (buried) campsites could
not be relocated during the survey, and that further sampling is recommended (Arrow, 2010; Neil Mirau,
pers. comm., 2012).

5.6

Applicable Policy and Project Assessments

The following planning documents were reviewed and include policy that is applicable to the development
of the project:
City of Lethbridge Municipal Development Plan.
City of Lethbridge Integrated Community Sustainability Plan.
Southeast Lethbridge Urbanization Plan (SELUP).
Sandstone Ridge Outline Plan.
City of Lethbridge By-Law 5277 (River Valley Redevelopment Plan By-Law).
City of Lethbridge By-Law 4100 (Land Use By-Law).
This BIA is part of a suite of documents created in support of the development of the Gold Canyon Estates
subdivision. Also created to accompany the Gold Canyon Estates Outline Plan are:
Slope stability analysis and slope setback delineation (EBA 2009).
Traffic Impact Assessment (Bunt & Associates).
Master Drainage Plan (Westhoff Engineering Resources).
Phase I Environmental Site Assessment (Hasegawa Engineering Ltd.).

6.0

FIELD ASSESSMENT RESULTS

The results of the field visit are presented in the following two subsections.

6.1

Vegetation

During the field visit, four vegetation communities, as described in the Southeast Lethbridge Urbanization
Plan – Natural Areas Assessment, were identified within the study area. The observed community types
consisted of: the ‘Skunkbrush-Needle Grass/Wheatgrass Community Type’; the ‘Choke Cherry-Saskatoon
Community Type’; the ‘Needle Grass/Blue Grama Grass Community Type’; and the ‘Wheatgrass-June Grass
Community Type’. Descriptions of the observed community types are provided below.
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Skunkbrush-Needle Grass/Wheatgrass Community Type
The Skunkbrush-Needle Grass/Wheatgrass Community Type occurred on the coulee slopes that lead to the
Oldman River within the study area. The soils associated with this type are typically Orthic Eutric
Brunisols on gentler slopes, while Orthic Regosols occur on steeper slopes. The vegetation on both the
north and south faces of the coulees were generally similar, though there is more shrub cover on the
moister north facing slopes.
In the study area, the dominant shrub species in the Skunkbrush-Needle Grass/Wheatgrass Community
Type include skunkbrush (Rhus trilobata), silver sagebrush (Artemisia cana), and silverberry (Elaeagnus
commutata); with inclusions of buck brush (Symphoricarpos occidentalis) and Saskatoon (Amelanchier
alnifolia). Prominent forbs are prairie-smoke (Geum triflorum), wild blue flax (Linum lewisii), sagewort
(Artemisia sp.), gaillardia (Gaillardia aristata), harebell (Campanula rotundifolia), and prickly pear (Opuntia
polyacantha). The dominant grass species are needle-and-thread grass (Stipa comata), western wheat
grass (Agropyron smithii), and June grass (Koeleria macrantha). In addition to those dominant species
noted above, a significant component of non-native Kentucky bluegrass (Poa pratensis) was also noted
throughout this portion of the study area. The coulees on the southwest portion of the study site contain
about 3% cover of Dalmatian toad-flax (Linaria dalmatica), a noxious weed under the Weed Control Act.
Choke Cherry-Saskatoon Community Type
The Choke Cherry-Saskatoon Community Type occurred on the northeast facing slopes of Six Mile Coulee
within the study area (Figure 2). The soils associated with this type are typically Orthic Eutric Brunisols.
The moister conditions found in Biophysical Plot 7 (Figure 2) host the densest shrub cover in the study
area.
The shrub canopy is dominated by choke cherry (Prunus virginiana), round-leaved hawthorn (Crataegus
chrysocarpa), and buck brush (Symphoricarpos occidentalis), with some Saskatoon and prickly rose (Rosa
acicularis). The dominant grass species are western porcupine grass (Stipa curtiseta) with traces of june
grass (Koeleria macrantha). A significant component of non-native Kentucky bluegrass (Poa pratensis) was
also noted in this community type. The ground cover also included a noted amount of Canada thistle
(Cirsium arvense), a noxious weed under the Weed Control Act.
Needle Grass/Blue Grama Grass Community Type
The Needle Grass/Blue Grama Grass Community Type was observed on portions of the table lands within
the study area. This community type is typically associated with well drained slopes, and soils consist of
Orthic Eutric Brunisols on shallow slopes and Orthic Regosols on steeper slopes. Dark Brown Chernozems
occur on upland sites with silt loam textured materials.
This community type is dominated by graminoid species including needle-and-thread grass (Stipa comata)
and blue grama (Bouteloua gracilis). The study area was dominated by needle-and-thread grass, but
included blue grama and some sedges (Carex spp.). Scarlett mallow (Sphaeralcea coccinea) was the
dominant forb found, with traces of pasture sagewort (Artemisia frigida), northwestern groundsel (Packera
contermina), and vetch species (Vicia sp.). In addition to those dominant species noted above, trace
amounts of non-native Kentucky bluegrass (Poa pratensis) was noted throughout this portion of the study
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area. The ground cover also included a trace amount of leafy spurge (Euphorbia esula), a noxious weed
under the Weed Control Act.
Wheatgrass-June Grass Community Type
The Wheatgrass-June Grass Community Type was observed on the east side of the study area. This area
was dominated by crested wheat grass (Agropyron cristatum) and june grass (Koeleria macrantha).
Pockets of prickly rose (Rosa acicularis) were also observed. The forb layer was dominated by scarlet
mallow (Sphaeralcea coccinea) and sagewort species (Artemisia spp.), but included northwestern groundsel
(Packera contermina), purple prairie-clover (Petalostemon purpureum) and scarlet butterflyweed (Gaura
coccinea). The ground cover also included some dandelion (Taraxacum officinale) and a noted amount of
Canada thistle (Cirsium arvense), a noxious weed under the Weed Control Act.
During the field assessment, shrubby evening primrose (Calylophus serrulatus) was observed in the study
area, and red three-awn (Aristida purpurea var. longiseta) to the immediate south (Figure 2) (Ernst, 2010).
Both species are ranked S2 by ACIMS, meaning that there are 20 or fewer reported occurrences in the
province. Both species were found on coulee slopes, and will not be disturbed by the project. Though
previously recorded by ACIMS, whitlow grass (Draba reptans) was not observed within the study area
during the site assessment.
It is understood that project related activities will be confined to the Needle Grass/Blue Grama Grass
Community type and the Wheatgrass-June Grass Community type; located on the table lands of the study
area.

6.2

Wildlife and Wildlife Habitat

During the field visit, several wildlife species were directly observed, and wildlife signs were evident within
the study area. Several species of birds were observed or heard during the site visit, including six species of
sparrow (Emberizidae Family), brewer's blackbird (Euphagus cyanocephalus), red-winged blackbird
(Agelaius phoeniceus), spotted towhee (Pipilo maculates), MacGillivray's warbler (Oporornis tolmiei),
Tennessee warbler (Vermivora peregrine), yellow warbler (Dendroica petechia) tree swallow (Tachycineta
bicolour), and western meadowlark (Sturnella neglecta). Surveyors also noted wildlife signs such as deer
trails and scat, rabbit scat, and swallow nests. Fourteen mule deer (Odocoileus hemionus) were observed
foraging in the coulee and the surrounding lands, as well as their tracks, scat, and trails (see Photographs).
No species or signs of species listed in the FWMIS database or in Table 3 were observed during the site
visit; however, a Baird’s sparrow (Ammodramus bairdii) was observed in the study area, and is listed as
“May be at Risk” under the General Status of Alberta Wild Species (ACA, 2010). A northern harrier (Circus
cyaneus) and twelve occurrences of barn swallow (Hirundo rustica) were observed in the coulees of the
study area; both species are listed as “Sensitive” (ACA, 2010). Although potential exists for species at risk
to be present at the proposed development area, the field crew did not find preferred habitat for federally
listed threatened and endangered species.
No reptiles or amphibians were observed during the site visit (Appendix B – Ernst, 2010). Several mammal
burrows with high potential for fitting the criteria for snake hibernacula were found; however, their usage
by snakes could not be determined.
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7.0

ASSESSMENT OF POTENTIAL IMPACTS

Several factors are considered in assessing the potential impacts of the proposed project on the
environment. The first consideration is the scope of the proposed project and the impact pathways which
result from the proposed project activities. The second consideration is of the valued ecosystem
components which may be affected. The final consideration is what mitigation measures can be applied to
reduce impacts and influence the final determination of significance of project impacts.

7.1

Scope of Proposed Project

The proposed project includes the construction of a new residential subdivision, located approximately
1.3 km west of Mayor Magrath Drive, accessed by 48 Avenue South/Sandstone Road South. The study area
is 32.4 ha in size (Figure 2), and the subdivision will occupy 8.5 ha or 26% of that area. The proposed
subdivision includes 40 to 43 residential lots and a utility lot (Figure 2).
For the purpose of the assessment, EBA has assumed:
Construction activities will not go beyond the identified limits of the subdivision plan (Figure 2).
There is no planned road access to the north of the subdivision.
All stormwater ponds, wastewater services, and other infrastructure will be contained within the
proposed development area (Figure 2).

7.2

Potential Impact Pathways

Using the project scope described above and the criteria outlined in Section 4.3.2, project impact pathways
were determined to include:
Effects to vegetation from the construction of the subdivision and its long-term presence.
Effects to soils from the construction of the subdivision and its long-term presence.
Effects to wildlife from disturbance to habitat during construction of the subdivision and its long-term
presence.
Effects on water quality within the Oldman River and Coulee Creek from increased runoff, sediment
transport, and land usages.
Effects to coulee slope stability due to increased erosion from changes in ground cover on the table
lands.
Effects to historical resources from development of the subdivision.
Hydrology and waterbodies were not considered to be directly impacted, as the development does not
overlap with any water features. Recreational, visual, and aesthetic values were not considered a potential
impact pathway, as the land is private property.
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7.3

Valued Ecosystem Components [VECs]

As defined by Beanlands and Duinker (1983), VECs are determined on the basis of perceived public
concerns related to environmental, social, cultural, economic, or aesthetic values and are determined by
scoping issues and pathways. VECs help assessors and decision makers focus their prediction of potential
project effects.
For this project, EBA has established the following VECs:
Vegetation.
Soils and slope stability.
Wildlife and wildlife habitat, including snake hibernacula.
Water quality.
Historical resources.

7.4

Impact Assessment and Mitigation Recommendations

Impact assessment is completed by combining the scope of the project with the potential project pathways
and the information known about the VECs to establish whether an adverse effect is likely. If adverse
effects may result, accepted mitigation measures can be applied and then residual impacts (unmitigable)
and their significance are evaluated.
Criteria established by the City of Calgary’s Open Space Plan and Proposed BIA Framework (City of Calgary,
2003; 2010), two reasonably suitable municipal planning and development tools, have been applied to the
assess the significance of impacts associated with the proposed project.
A discussion of potential impacts for each VEC follows in the sections below.
7.4.1

Vegetation

Vegetation resources will be impacted by the construction and long-term presence of the subdivision. As
discussed in Section 6.1, the observed vegetation communities within the study area consist primarily of
native plant communities with some non-native and invasive species. During the construction phase,
clearing of existing vegetation will be required to accommodate the subdivision development area. This
will result in a permanent loss of existing native vegetation. This effect will be 8.5 ha in size or 26% of the
study area. Vegetation on the coulee slopes will be protected by a development exclusion zone as
determined through the slope stability analysis for the site (EBA, 2009). The subdivision will impact
primarily the Needle Wheatgrass-June Grass Community Type and the Needle Grass/Blue Grama Grass
Community Type; while the coulee slopes are not included in the footprint, and the vegetation there would
not be directly affected. The potential for indirect disturbance of coulee vegetation is related to soil
erosion, which is discussed in Section 7.4.2. The project is unlikely to disturb rare plants observed in the
area as the coulee slopes are not to be developed.
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Additional potential negative impacts to vegetation include the introduction of other non-native (weed)
vegetation species during the construction phase of the project and impacts to vegetation resulting from
the spillage of deleterious substances.
Efforts should be made during the construction phase to limit the introduction of non-native vegetation
species into the surrounding predominately native community types. To control the spread of existing
noxious weeds, this should include a weed-control program on the development area prior to site grading,
should construction begin in the growing season. Contractors should also use properly cleaned equipment
(free of weeds and weed seed) and use of native seed sod, and native shrubs and trees in landscaping
where practical. Prompt landscaping will also limit the opportunities for weed species to become
established post-construction. An Environmental Construction and Operations (ECO) plan, including a spill
response procedure, should be developed and implemented for project construction.
The above mitigations will limit vegetation residual impacts to the loss of existing native vegetation
(8.5 ha). The loss of existing native vegetation residual impact is anticipated to be of local significance due
to the size and location of the subdivision, which is limited to the table lands and avoids the coulee slopes.
It can also be partially mitigated by using native trees and seed mixes where practical in landscaping of the
community.
7.4.2

Soils and Slope Stability

Soils will be impacted by the construction and long-term presence of the subdivision. Potential negative
impacts could include compaction and admixing of site soils as a result of grading and construction
activities. There will be a permanent disturbance of 8.5 ha of site soils, or 26% of the study area. Potential
compaction and admixing would be limited to the development area. There is an erosion risk of site soils
and coulee slopes during grading and construction. The combination of reduced evaporation of subsoil
moisture and increased infiltration of water to the subsoils is considered to be the most significant
influence of development on the factors that contribute to the present stability of the coulee slopes (EBA,
2009). Additional negative impacts to soil quality may also occur as a result of the use and/or storage of
deleterious substances during construction of the subdivision.
In terms of slope stability, the geotechnical evaluation of the property (EBA, 2009) should be treated as the
document of reference, and all recommendations of that report adopted. Slope stability of the coulee
slopes will be protected by a development exclusion zone as determined through the slope stability
analysis for the site (EBA, 2009). The development exclusion zone is a buffer between the development
setback line and the Top-of-Bank of the coulee slopes. Recommendations for the development exclusion
zone include:
No development or excavation of the valley slopes.
No clearing of vegetation along the crest and/or the valley slopes.
No fill to be placed on the crest of the slope or on the slopes.
No water is to be discharged directly onto the slope face and irrigation of the slopes should be
prohibited.
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The subdivision should be positively graded to ensure that stormwater runoff from the subdivision lands
will be collected and directed to one or more stormwater management facilities within the development
and detained prior to controlled release to Six Mile Coulee. All utilities should be carefully installed and
inspected to ensure good working order.
Efforts should be made to limit the disturbance to the development area and only to the limit needed at any
point in time during construction. It is recommended that sediment control features such as silt fences are
installed around the subdivision construction site. Within the individual lots, homes should be built away
from coulee escarpments. These measures will provide benefits to slope stabilization and reduce
sedimentation potential. An ECO plan including a spill response procedure should be developed and
implemented for the project.
These mitigations will limit residual impacts to the loss of native soils. The loss of soils residual impact is
anticipated to be of local significance due to the size of the subdivision, limited to the table lands and
avoiding the coulee slopes.
7.4.3

Wildlife and Wildlife Habitat

Wildlife, including ungulates (e.g., deer), raptors, and other birds currently use the study area. The coulees
may be habitat for species at risk such as Swainson’s hawks. As previously discussed, a Baird’s sparrow, a
northern harrier, and 12 occurrences of barn swallow were noted during the site assessment, and the
FWMIS database indicates that there has been a recorded occurrence of bald eagle within this section in
previous years. Ungulates (deer) were also observed during the site assessment and likely use the coulees
for winter habitat as well as a movement corridor to access the Oldman River.
The study area was not described as preferred habitat for any species at risk based on the results of the
field survey, although the HSI models indicate that suitable habitat may be located within the adjacent
lands. Critical ungulate winter range occurs within the project area, and is associated with the Oldman
River. Six Mile Coulee and the Oldman coulees may provide critical winter ungulate habitat as well as being
corridors between uplands and the Oldman River. The subdivision will not likely impact the coulees, but
will fragment some of the connectivity between them. Though there is the possibility of snake hibernacula
in the study area, the subdivision is unlikely to impact potential sites, as high potential habitat on the
coulee slopes is avoided.
Before construction clearing activities commence, a sweep for nesting activity by a wildlife biologist is
recommended. Should migratory birds or raptors be observed nesting on the site prior to, or during,
construction, ASRD should be contacted for site-specific mitigation recommendations. If migratory birds
are present, then ASRD may prescribe mitigation such as restricting clearing activities as described in the
provincial Wildlife Act and Federal Migratory Birds Convention Act. Though species dependent, this timing
is typically between April 1 and August 31 (ASRD 2010).
Overall, given the available surrounding habitat for wildlife species and the long-term duration of the
possible impacts to wildlife, the residual impact on wildlife is anticipated to be local, low, and not
significant. Further wildlife surveys may be warranted during the spring and or winter, as recommended
by Alberta Sustainable Resource Development (ASRD), to confirm wildlife usage during critical seasonal
periods.
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7.4.4

Water Quality

Impacts to the watercourses within the Oldman River coulees and Six Mile Coulee and downstream aquatic
resources include an increase in flow during rainfall events, an increase in turbidity of the watercourse, a
decrease in water quality due to untreated stormwater entering the watercourse from the upland
residential area (which may include pesticides, oils, and other deleterious substance typically found in
untreated stormwater), and an increase in erosion.
The subdivision will be designed to be positively graded to ensure that stormwater runoff from the
subdivision lands will be collected and directed to one or more stormwater management facilities (ponds)
within the development and detained prior to controlled release to Six Mile Coulee. The utility lot will
include a dry pond including a liner that will minimize ex-filtration from the pond bottom. Roads will be
graded to direct runoff to the pond. The pond will discharge to Six Mile Coulee at a rate not exceeding
6.25 L/s/ha. During construction, it is also recommended that sediment control features such as silt fences
are installed around the subdivision construction site.
A sanitary wastewater pumping station will be constructed to service the subdivision and join it to the City
of Lethbridge sewer system. The system will be designed using the methods and allowances presented in
the City of Lethbridge Design Standards Manual.
By implementing these mitigations, there are no predicted residual impacts to water quality from the
project.
7.4.5

Historical Resources

A HRIA was conducted by Arrow Archaeology (Arrow) within the study area to identify potential historical
resources on site, if any; and to determine potential preservation and mitigation measures that should be
implemented to reduce impacts to historical resources found within the study area (Arrow, 2010). The
HRIA should be used as the document of reference for this VEC, including the identification of historical
resource impacts and mitigation recommendations.
There are two previously designated sites (DjPe 11 and 12) within the study area, recorded in 1984.
During the 2010 survey, these two aboriginal campsites could not be relocated, likely due to
geomorphological changes over the last 30 years. The 2010 survey did not find any historical resources
that would prevent the subdivision proceeding, but additional subsurface testing is recommended prior to
construction (Arrow, 2010; Neil Mirau, pers. comm., 2012). It is expected that upon completion of the
additional testing that ACCS will issue a Historical Resources Act clearance letter and that no further
mitigation will be required (Neil Mirau, pers. comm., 2012).
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8.0

SIGNIFICANCE OF IMPACTS

8.1

Significance of Residual Project Impacts

8.1.1

Determination and Characterization of Residual Environmental Effects and
Significance Ratings

Using the criteria established in Section 4.1 and the mitigation outlined in Section 7.4, EBA has determined
and characterized the residual environmental effects of the project. Residual impacts of the project are all
anticipated to be of negligible to low magnitude and not significant. Mitigated impacts that are not
considered to have a residual impact are not rated, and their residual impact criteria are not applicable
(N/A). Positive impacts are also considered to have residual impact criteria are not applicable (N/A). The
detailed results of the assessment are presented in Table 4.
Table 4: Summary of Residual Impact and Significance Ratings
Residual Impact Rating

Residual
Impact

Direction

Frequency

Extent

Duration

Reversibility

Magnitude

Yes

Negative

Continuous

Local

Long Term

Partially
Reversible

Low

Not Significant

Loss of rare plants
during construction
(vegetation).

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Introduction of weeds
during construction
(vegetation).

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Weed control postconstruction via
mitigations
(vegetation).

Yes

Positive

N/A

N/A

N/A

N/A

N/A

N/A

Chemical spills during

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Yes

Negative

Continuous

Local

Long Term

NonReversible

Low

Not Significant

Soil erosion during
construction (soils).

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Chemical spills during
construction (soils).

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Loss of wildlife habitat

Yes

Negative

Continuous

Local

Long-term

Non-reversible

Low

Not Significant

Potential Impact
Loss and/or
disturbance of

Significance

vegetation during
construction.

construction
(vegetation).
Loss and/or
disturbance
(compaction,
admixing) of soils
during construction
(soils).

and disruption/barrier
to wildlife movement.
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Table 4: Summary of Residual Impact and Significance Ratings
Residual Impact Rating

Residual
Impact

Direction

Frequency

Extent

Duration

Reversibility

Magnitude

Wildlife avoidance
(noise) during
construction.

Yes

Negative

Continuous

Parkwide

Short-term

Reversible

Low

Not Significant

Decreased water

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Potential Impact

Significance

quality from storm
water runoff and
potential deleterious
substances during
construction and
operations.
Increased water
turbidity from storm
water runoff and soil
erosion during
construction and
operations.

8.1.2

Determination of the Significance of any Residual Environmental Effects

Using the criteria established in Section 4.1, the potential impacts listed in Section 7.2, and the mitigation
proposed in Section 7.4, EBA has determined the significance of the residual environmental effects of the
project. The results of the assessment are presented above in Table 4.
There are 12 potential impacts of the project, of which four have negative residual impacts. There will be a
permanent loss of soils, vegetation, and wildlife habitat, and wildlife avoidance, due to project
development. Positive impacts should result from the removal of noxious weeds sources from the
property. All residual impacts are considered to be local, low, and not significant.
Mitigation of historical resources should follow the additional assessment recommendations outlined in
the HRIA (Arrow, 2010).
8.1.3

Cumulative Effects

As there are residual effects for disturbances to soils, vegetation, and wildlife, cumulative effects were
considered. However, beyond the property, there are limited foreseeable projects that will overlap with
the construction of the subdivision, and no further future projects had been announced at the time of
writing this report. Potential regional cumulative effects involve the continued encroachment on the
natural areas to the north and south of the subdivision, due to the demand for development of land for
residential properties. Should continued development occur, these activities are unlikely to overlap
spatially or temporally.
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9.0

RECOMMENDATION SUMMARY AND CONCLUSIONS

The BIA focussed on several VECs based on the background search results, field study, and potential impact
pathways. Following the mitigation recommendations outlined in Section 7.4 should limit project effects to
the four residual impacts outlined in Section 8.1.1. The environmental effects of the proposed subdivision,
as described in Section 7.4, are predicted to be localized and not significant due to the size of the
subdivision and considering the VECs assessed and their ecological setting; being limited to the table lands
and avoid the coulee slopes. The following section summarizes the recommended mitigation measures
and, as appropriate, areas for further investigation.
EBA recommends that only properly cleaned equipment (i.e., free of weeds and weed seed) be used during
the construction phase of the project and native seed mixtures be used where practical to sod the
subdivision lots to prevent the introduction of invasive vegetation and/or weeds. The use of native shrubs
and trees are also recommended in landscaping community public areas where practical. Landscaping
should be conducted promptly following development to limit the potential spread of weeds.
EBA recommends that Hasegawa and their contractors develop and implement an ECO plan to project
initiation. The ECO plan will be available to all staff during project activities and will detail appropriate
work methods, spill response procedures, erosion control methods, spill and emergency response contacts,
and a fire suppression plan.
EBA recommends further consultation with ASRD to generate a strategy for mitigating possible impacts on
the value of the coulees as a wildlife movement corridor.
EBA recommends that Hasegawa and their contractors install sediment control features such as silt fences
around the subdivision construction site until the lots are sodded and landscaped. This should mitigate
erosion effects to the surrounding coulee slopes.
The recommendations of the slope stability assessment (EBA, 2009) should be adopted to mitigate the
erosion risk within the subdivision and in particular, the surrounding coulees. Within the lots, homes
should be built away from coulee escarpments to avoid slope stability issues.
EBA recommends that a plan be developed which identifies how construction measures will be undertaken
and how impacts to sensitive resources such as the aquatic resources and wildlife habitat will be mitigated.
Before construction clearing activities commence, a sweep for nesting activity by a wildlife biologist is
recommended.
The recommendations of the HRIA conducted by Arrow Archaeology should be followed and mitigation
(additional assessment) be conducted prior to development.
EBA concludes that the majority of predicted impacts from the proposed development are not anticipated
to extend beyond the local area, and that incorporation of study findings from the additional assessments
will help Hasegawa and their contractors avoid adverse environmental effects.
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10.0

CLOSURE

We trust the contents of this report meet your present requirements. Please contact Mr. Austin Adams or
Mr. Shawn Martin at our Calgary office if you have any questions, comments, or concerns.
Sincerely,
EBA Engineering Consultants Ltd.

Reviewed by:
Shawn Martin, B.Sc., P.Biol., R.P.Bio., EP
Project Director, Natural Sciences
Environment Practice
Direct Line: 403.723.6948
shmartin@eba.ca
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Photo 1:

Photo 2:

L22101366 Photos 1-8.cdr

Looking northeast towards the City of Lethbridge from the north boundary of
the study area.

Looking east from the west boundary of the study area, towards the existing
residential neighborhood.
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Photo 3:

Photo 4:

L22101366 Photos 1-8.cdr

Looking west from the west boundary of the study area, down a coulee,
towards the Oldman River.

Looking north from the end of the coulee to the west of the study area,
towards the Oldman River.
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Photo 5:

Photo 6:

L22101366 Photos 1-8.cdr

Looking south from the end of the coulee to the west of the study area,
towards the Oldman River.

Looking east at an eroded portion of the top of the coulee, to the west of the
study area.
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Photo 7:

Photo 8:

L22101366 Photos 1-8.cdr

A drainage with surface water present within a coulee to the west of the study
area.

Looking west from the top of a coulee to the west of the study area. A male
mule deer is present in the foreground.
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Reptile and Amphibian Survey in Lethbridge
for the Proposed Subdivision on
(NW1/4 17-008-21 W4M)

Completed by Reg Ernst
For EBA Engineering Consultants Ltd.
July 2010

Introduction
A subdivision is planned for southeast Lethbridge on the NW1/4 17-008-21 W4M. Prior
to development, an environmental impact assessment is necessary to survey for sensitive
and rare species including plants, mammals, birds, reptiles, and amphibians. This survey
was done to search for reptiles and amphibians and their habitat within the proposed
subdivision boundaries. The proposed development is on upland sites adjacent to coulees
associated with the Oldman River valley and six mile coulee. This brief report will
provide the results of the reptile and amphibian survey completed on July 6, 2010

Methods
The reptile and amphibian survey was completed using established methods as outlined
in the “Draft Sensitive Species Inventory Guidelines” (Alberta Sustainable Resource
Development, Fish and Wildlife Division) and from knowledge and methods gained from
personal experience. Prior to field work, records from the HSCC were accessed for
reported sightings of reptiles and amphibians in Lethbridge. From these records and from
personal knowledge, a list of target species was developed (Table 1).
Table 1: Herpetofauna known from Lethbridge.
Species*
Scientific Name
Status
Category
Plains Spadefoot
Spea bombifrons
May be at Risk
Amphibian
Chorus Frog
Pseudacris maculata
Secure
Amphibian
Bullsnake
Pituophis catenifer
Sensitive
Reptile
Wandering Garter
Thamnophis elegans
Sensitive
Reptile
Snake
Prairie Rattlesnake
Crotalus viridis
May be at Risk
Reptile
* Other species of garter snakes and amphibians may be present in Lethbridge but no
recent records are known to exist for them.
As well as searching for actual species, careful attention was given to identifying
potential habitat features important to reptiles and amphibians on the target list. The
survey was completed on July 6 which was a sunny day with a daytime high of 220 C.
Reptiles
The survey was completed by walking a series of meandering transects with particular
emphasis on coulee slopes and along ridge tops. Particular attention was given to any
areas of potential snake habitat such as mammal burrows and areas of rodent activity. As
well, any areas which might provide habitat for denning sites were investigated.
Amphibians
The search for amphibians and their habitat was done in conjunction with the reptile
survey. Target habitat features included standing water and wet depressions. A listening
watch was maintained to check for frog activity.

1

Results and Discussion
Reptiles
No reptiles were observed during the survey. I observed several mammal burrows on a
south facing slope (Table 2) that may be potential snake habitat but there is no way of
knowing for certain unless the burrows are occupied either early in the spring or late in
the fall. Snake dens are normally associated with river valleys and are generally found on
south or southeast facing slopes above the floodplain so these burrows do meet the
criteria. Den entrances are often old mammal burrows or other openings on the soil
surface which allow snakes to access areas below the frost line.
To my knowledge, rattlesnakes (Crotalus viridis) are not known from the actual proposed
subdivision site, but there is an occasional sighting from the airport and in the six mile
coulee area. There are dens just south of the city on the east side of the river and there are
several dens across the river within the city in Popson and Cottonwood Parks.
Garter snakes (Thamnophis elegans) are relatively abundant and widespread in
Lethbridge, but none were seen during the 2010 survey. They are fairly common in six
mile coulee. Because garter snakes are quite common in Lethbridge, they are seldom
reported. Consequently, little is known about the population in SE Lethbridge.
Amphibians
No amphibians were seen or heard during the 2010 survey. An impoundment in one of
the coulees (Table 2) contained about 1 meter of water which would offer suitable habitat
for frogs. Associated vegetation included cattails (Typha latifolia) and rushes (Juncus sp.)
indicating that there may be water present for most if not all of the year. In spite of 2010
being a wet year there was no spadefoot toad habitat observed on site other than the small
pond indicated above. Although spadefoot toads do not hibernate beneath water, they do
require water bodies for reproduction which are often in the form of shallow depressions
on upland sites. As well, they require sandy or friable soils to burrow for dormancy and
hibernation. Their habitat is typically upland sites with suitable substrates and with
nearby water bodies for reproduction.

Summary
No reptiles or amphibians were observed during the survey on July 6, 2010. Elements of
interest observed on site are contained in Table 2.
Table 2: Elements of interest observed on site on July 6, 2010.
Element
Location
Small pond (~5 m2)
Mammal burrows

12u (0369016/5501632)
Just upslope from pond.

Coyote den
Shrubby evening primrose
(Calylophus serrulatus)
Red three-awn (Aristida purpurea
var longiseta)
Rough fescue (Festuca sp.)

12u (0368802/5501395)
12u (0369077/5501649 and
0368778/5501511
12u (0468548/5501349)
12u (0368706/5501425)

2

Comment

Contained wetland vegetation.
South facing slope, potential
snake habitat, appeared occupied.
Appeared to be occupied.
S2 on ANHIC tracking list, fairly
common.
S2 on ANHIC tracking list, fairly
common.
Provincial grass.

References
Alberta Sustainable Resource Development, Fish and Wildlife Branch. 2004. Draft
Sensitive Species Inventory Guidelines. Edmonton, Alberta.
Russell, A.P. and A. Bauer. 2000. The amphibians and reptiles of Alberta. University of
Calgary Press. Calgary, Alberta.
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GENERAL CONDITIONS
GEO-ENVIRONMENTAL 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 EBA’s client. 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 EBA’s Client unless otherwise authorized in writing by 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 EBA.
Additional copies of the report, if required, may be obtained upon
request.

2.0

ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectively termed 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 EBA shall be deemed to be the original for the Project.
Both electronic file and hard copy versions of EBA’s instruments of
professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA. The
Client warrants that EBA’s instruments of professional service will
be used only and exactly as submitted by EBA.
Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files with
the Client’s current or future software and hardware systems.

General Conditions - Geo-environmental Report.doc

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 EBA in its
reasonably exercised discretion.

4.0

INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the
report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such
information when instructed to do so by the Client, EBA accepts no
responsibility for the accuracy or the reliability of such information
which may affect the report.

Appendix D – Phase 1 Environmental Site Assessment

Appendix E – Historical Resources Assessment

Appendix F – Traffic Impact Assessment

October 28, 2013
1283-08

Mr. Ian Franks
Hasegawa Engineering
330, 3120 – 32nd Street South
Lethbridge, AB T1K 7B4
Dear Ian,

Re:

Transportation Analysis – Gold Canyon Development

Hasegawa Engineering is directing the permit approval process for a proposed residential development in
the City of Lethbridge, consisting of 40 single family units. The site is located on the west side of Mayor
Magrath Drive South (Highway 5) at the south end of the City of Lethbridge City Limits. Bunt & Associates
completed a Transportation Impact Assessment for this same parcel of land in November of 2010, when
the development was called Sandstone and was to be an expansion of the existing Sandstone
development. It is our understanding that this development is now called Gold Canyon and will now
consist of 40 single-family units versus the 56 single family units analyzed in the original TIA completed
previously.
With that said, the City of Lethbridge has requested an update to the original TIA completed in November
of 2010 since Mayor Magrath Drive South (Highway 5) has expanded from a two lane cross section to a
four lane cross section. As a result of this road widening, the City of Lethbridge agreed that the analysis
could be limited to the following tasks:


Review of existing traffic conditions at the intersection of Mayor Magrath Drive South/ 48
Avenue South.



Review of post development (existing traffic + site traffic) traffic conditions at the intersection
of Mayor Magrath Drive South/ 48 Avenue South.



A safety review at the intersection of Mayor Magrath Drive South/ 48 Avenue South.



Gap analysis at the intersection of Mayor Magrath Drive South/ 48 Avenue South.

With this in mind, Bunt & Associates undertook the necessary work effort to meet the City’s requests. The
results are outlined in the sections that follow.

1.0 EXISTING TRAFFIC CONDITIONS
The study area for the analysis included the intersection of Mayor Magrath Drive South/ 48
Avenue South as this is the only access/egress from the site to Mayor Magrath Drive South. The
subject site is illustrated in Exhibit 1.1 while the proposed site plan is illustrated in Exhibit 1.2.
The roadways included in the study area are summarized as follows:
Mayor Magrath Drive South is a four-lane divided primary highway (narrows to two lanes south
of 48 Avenue South) under the jurisdiction of Alberta Transportation outside of the City limits. The
section of Mayor Magrath Drive South being reviewed is within the City of Lethbridge limits and
thus is under the jurisdiction of the City. This road, within the city limits exhibits urban
characteristics. The posted speed limit is 60km/h in the vicinity of the site. Mayor Magrath Drive
South is currently illuminated at its intersection with 48 Avenue South.
48 Avenue South is currently a two-lane paved local road west of Southridge Boulevard while east
of Southridge Boulevard it is a two-lane divided minor collector road up to Mayor Magrath Drive
South. The posted speed limit is 50km/h. 48 Avenue is the only access/egress roadway for the
proposed development to Mayor Magrath Drive South. 48 Avenue is illuminatied along both the
north and south side of the roadway.
Bunt & Associates obtained a January 12, 2012 intersection turning movement count data from
the City of Lethbridge for the intersection of Mayor Magrath Drive/ 48th Avenue South (attached in
Appendix A).
The existing intersection turning movements for both the AM and PM peak hours are illustrated in
Exhibit 1.3.
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1.1

Intersection Capacity Analysis
Once the existing turning movements were established, an intersection analysis was undertaken
for the study area intersection based on the existing traffic volumes, existing intersection
configurations and associated traffic controls, as illustrated in Exhibit 1.4. The Synchro 7.0
software (a traffic analysis software package based on the methods outlined in the Highway
Capacity Manual) was used in the capacity analysis. These methods include analysis of both
signalized and unsignalized intersections.
The signalized analysis provides a volume to capacity (v/c) ratio for individual approaches. A value
of 1.0 represents theoretical capacity conditions, and a value of 0.90 is generally accepted to
represent optimized conditions, where no green time is underutilized. Values in excess of 0.90
reflect the need for improvements to be made at the intersection. The unsignalized intersection
analysis ranks individual critical movements using a Level of Service (LOS) criteria based on
average vehicle delay. Grades of “A” through “F” are assigned based on increasing delay. A LOS of
“A” represents delay less than 10 seconds while LOS “F” represents conditions when the average
delay per vehicle is greater than 50 seconds.
The capacity analysis was completed based on the City of Lethbridge Synchro parameters, which
includes a saturation flow rate of 1750 for all movements. The peak hour factor was provided
within the count data from the City and as such was applied accordingly.
The results of the intersection capacity analysis are summarized in Table 1.1 and all Synchro
outputs are attached in Appendix B.
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Table 1.1 Existing Intersection Capacity Analysis
AM Peak
Intersection

Direction

Mayor Magrath Drive South/
48th Avenue

v/c

LOS

EB

0.15

B

NB

0.10

SB

0.07

PM Peak
Queue

Queue

v/c

LOS

4

0.14

C

4

A

0

0.17

A

0

A

0

0.13

A

0

(m)

(m)

Based on the results of the existing intersection capacity analysis, the intersection is currently
operating within the acceptable capacity parameters; therefore, no changes are required to the
intersection geometry and controls under the existing traffic conditions.

1.2

Signal Warrant Analysis
A signal warrant analysis was undertaken at the Mayor Magrath Drive/ 48 Avenue intersection
using the existing traffic volumes. Based on TAC Signal Warrant Analysis, traffic signal is not
warranted at this location based on traffic volumes alone as the warrant calculations resulted in
only 12 points, which is much less than the required 100 points for a signal to be warranted. The
TAC Signal Warrant is attached in Appendix C.

1.3

Road Link Analysis
The existing link volumes were assessed based on the City of Lethbridge Design Standards
(2013). In general terms, this analysis was intended to assess the daily traffic volumes on all
germane roadway links in the study area and to confirm the current roadway classification and/or
identify any need for reclassification based solely on existing traffic but without any consideration
for the traffic from the proposed residential development. The results of the assessment are
summarized in Table 1.2.
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Table 1.2 Existing Road Link Analysis

Road Link

Road Classification

Recommended

Existing

Daily Traffic Volume

Daily Traffic Volume1

(vehicles per day)

(vehicles per day)

Mayor Magrath Dr S

Arterial

> 15,000

7,000

48 Avenue South

Minor Collector

2,000 – 6,000

800

Based on the road link analysis, both road links within the vicinity of the site are within the
recommended daily traffic volume design guidelines for the various classifications of roadways
and thus no changes are required to the classification of the of the roadway links as a result of
existing traffic volumes.

1.4

Gap Analysis
When an intersection is not signalized and not controlled by an all stop system, traffic that stop or
yield requires enough space or time gap within the traffic stream of the main road if it must cross
or access the main road safely. For low flow traffic conditions where mean arrival rate and
variance are approximately equal, Poisson distribution is often used to model the probability of
gaps between vehicles. Poisson probability of a gap is determined for a period of time when no
vehicle arrives. This time interval when there is no vehicle is the time that a stopped vehicle has to
cross or access the main street traffic stream.
In this analysis, we modeled the probability of a time gap being equal to or greater than a certain
time interval. This time interval must be long enough to allow left turning vehicles from 48
Avenue onto northbound Mayor Magrath Drive as well as northbound left traffic from Mayor
Magrath Drive to access 48 Avenue.
Analysis assumed random gaps in traffic stream based on probabilistic traffic flow rate. Ordinarily,
the number of gaps in a traffic stream over a period of time is the traffic volume less 1. The
question is, how many gaps are long enough to allow turning vehicles from 48 Avenue onto Mayor
Magrath Drive (Eastbound Left) and from Mayor Margrath Drive onto 48 Avenue (Northbound
Left)?

For the purpose of this study, the daily traffic volumes estimates were based on five times the sum of the AM and PM peak
hour volumes (AM+PM) x (5) = daily traffic volume estimate.

1
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Traffic from 48 Avenue to Mayor Magrath Drive will cross 3 to 4 lanes of traffic while the traffic
from Mayor Magrath Drive onto 48 Avenue will cross 2 lanes of traffic. As such, the analysis of
eastbound left from 48 Avenue onto Mayor Magrath Drive was completed since it represented the
worst-case scenario.
Based on the plan provided, eastbound left traffic from 48 Avenue may require to traverse up to
35metres to get into the left lane of northbound traffic on Mayor Magrath Drive. Table 1.3 shows
the amount of traffic that would cross or be crossed at this intersection. The traffic volumes
shown in the table are based on the January 2012 counts that were provided by the City of
Lethbridge. The adjusted flow rate is the hourly flow rate divided by the peak hour factor. The
counts provided included peak hour factors.
Table 1.3: Hourly Traffic Volumes at the Intersection of Mayor Magrath Drive and 48 Avenue
Flow Rate (vehicles/hour)

Adjusted Flow Rate (vehicles/hour)

Movement
AM peak

PM Peak

AM peak

PM Peak

61

28

71

34

Southbound Through

209

392

243

478

Northbound Through/Left

285

363

331

443

Eastbound Left

1.5.1

Expected Gaps

The expected number of gaps greater than or equal to a particular time interval t is given by:

Freq (h>=t) = (V-1) e-λt ……………………………………(1)
Where, Freq (h>=t) is the number of time gaps greater than or equal to time t. V is the traffic
volume in vehicles per hour, λ is the mean traffic flow per unit time and t is the time interval.
Given that the longest distance to traverse from 48 Avenue in order to get into the left lane of
northbound traffic is approximately 35 metres, and assuming an average speed of 15km/h
(4.17m/s) for left turning vehicles, the minimum time gap needed or time t is 8.5 seconds
(35.3/4.17 = 8.5). The question therefore is, how many gaps within the northbound and
southbound traffic stream along Mayor Magrath Drive are greater than or equal to 8.5 seconds?
From Table 1.3, the combined northbound and southbound traffic volumes during the AM peak
hour, adjusted for peak 15 minutes is 574 and 921 during the PM peak hour. The number of
traffic demanding to access northbound Mayor Magrath during the AM and PM peak hours are 71
and 34 respectively.
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Using Equation 1, the number of gaps greater than or equal to 8.5 second is 147 during the AM
peak hour and 101 during the PM peak hour. Since only 61 vehicles wish to go north in the AM
and 34 in the PM peak hour, there are ample opportunities for all turning vehicles to access and
exit Mayor Magrath Drive during the peak hours.

2.0 SITE TRAFFIC DEVELOPMENT
The site traffic generation was sourced from the Institute of Transportation Engineers (ITE)
Manual, 8th Edition (Land Use Code 210). The trip generation rate for Single-Detached Housing in
the AM Peak hour is 0.75 trip per unit with a 25% inbound/ 75% outbound directional split. The
PM Peak hour is 1.01 trips per unit with 63% inbound/ 37% outbound directional split.
Based on the proposed 40 single family units, the development is expected to generate 30 trips (8
inbound/ 22 outbound) during the AM Peak hour and 40 trips (25 inbound/ 15 outbound) during
the PM Peak hour.
The site generated traffic was assigned to the roadways based on the existing splits at the
intersection of Mayor Magrath Drive S/ 48 Avenue as shown in Table 2.1.
Table 2.1 Trip Distribution
Direction

AM Peak

PM Peak

Outbound to NB Mayor Magrath Dr S

98%

93%

Outbound to SB Mayor Magrath Dr S

2%

7%

Inbound from NB Mayor Magrath Dr S

10%

2%

Inbound from SB Mayor Magrath Dr S

90%

98%

The resultant site generated trips for both the AM and PM peak hours are illustrated in Exhibit
2.1.
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3.0 POST DEVELOPMENT TRAFFIC CONDITIONS
The site generated traffic volumes were superimposed on the existing traffic volumes resulting in
the total post development traffic volumes illustrated in Exhibit 3.1.

3.1

Intersection Capacity Analysis
Again, an intersection capacity analysis was completed based on the City of Lethbridge
parameters within the Synchro 7.0 analysis software. The results are summarized in Table 3.1
while the Synchro outputs are attached in Appendix B.
Table 3.1 Post Development Intersection Capacity Analysis
AM Peak
Intersection

Mayor Magrath Dr/
48th Avenue South

Direction
v/c

LOS

EB

0.21

B

NB

0.10

SB

0.07

PM Peak
Queue

Queue

v/c

LOS

6

0.21

C

6

A

0

0.17

A

0

A

0

0.13

A

0

(m)

(m)

Based on the results of the post development intersection capacity analysis, the studied
intersection is expected to continue to operate within the acceptable capacity parameters and thus
no changes are recommended to the geometry and traffic control as a result of the proposed
development.

3.2

Signal Warrant Analysis
Bunt & Associates completed the TAC signal warrant analysis to determine whether there is a need
for a traffic signal at the intersection of Mayor Magrath Drive/ 48 Avenue due to site generated
traffic volumes. The warrant score was 16 points, which is less than the 100 points required for
signalization, therefore a traffic signal is not warranted due to traffic volumes generated by the
proposed site. The TAC Signal Warrant is attached in Appendix C.
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3.3

Road Link Analysis
The post development roadway link volumes were assessed based on the City of Lethbridge
Design Standards (2013). In general terms, this analysis was intended to assess the daily traffic
volumes on all germane roadway links in the study area and to confirm the current roadway
classification and/or identify any need for reclassification as a result of traffic associated with the
proposed residential development. The results of the assessment are summarized in Table 3.2.
Table 3.2 Post Development Road Link Analysis
Recommended
Road Link

Road

Daily Traffic

Classificatio

Volume

n

(vehicles per
day)

Mayor Magrath Dr South
48 Avenue South

Arterial
Minor
Collector

Existing Daily
Traffic Volume2
(vehicles per
day)

Post
Daily Site Traffic

Development

(vehicles per

Daily Traffic

day)

(vehicles per
day)

> 15,000

7,000

350

7,350

2,000 – 6,000

800

350

1,150

Based on the road link analysis, both road links within the vicinity of the site continue to remain
below the recommended daily traffic volume thresholds for each classification, as such, no
changes are recommended to the existing classification as a result of the proposed development.

3.4

Gap Analysis
Using the same methodology as in Section 1.4, the number of gaps available under post
development traffic scenario was estimated and summarized below. The expected post
development traffic volumes that would access and exit Mayor Magrath Drive and 48 Avenue are
shown in Table 3.3.

For the purpose of this study, the daily traffic volumes estimates were based on five times the sum of the AM and PM peak
hour volumes (AM+PM) x (5) = daily traffic volume estimate.

2
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Table 3.3: Hourly Traffic Volumes at the Intersection of Mayor Magrath Drive and 48 Avenue
Adjusted
Movements

Post Development

Site Traffic

Existing Flow Rate

Traffic

(vph)

(vph)

(vph)

AM Peak

PM Peak

AM Peak

PM Peak

AM Peak

PM Peak

71

34

30

20

101

54

Southbound Through

243

478

0

0

243

478

Northbound Through/Left

331

443

1

1

332

444

Eastbound Left

3.4.1

Expected Gaps

From Table 3.3, the combined northbound and southbound traffic volumes during the AM peak
hour, adjusted for peak 15 minutes is 575 and 922 during the PM peak hour. The number of
traffic demanding access to northbound Mayor Magrath during the AM and PM peak hours are 101
and 54 respectively.
Using Equation 1, the number of gaps greater than or equal to 8.5 second is 147 during the AM
peak hour and 101 during the PM peak hour. Since 101 vehicles wish to go north in the AM and
54 in the PM peak hour, there are opportunities for all turning vehicles to access and exit Mayor
Magrath Drive during the peak hours.

4.0 INTERSECTION SAFETY REVIEW
A safety review was conducted at the intersection of Mayor Magrath Drive South/48 Avenue as a
part of this study. The safety review included collision analysis, identifying any existing safety
issues evident from the collision analysis, review of available intersection sight distance, and
posted speed at the section of Mayor Magrath Drive adjacent to the study intersection.
Improvements required to address any safety issues identified at the intersection were also
recommended.
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4.1

Collision Analysis
Collision history at the intersection of Mayor Magrath Drive South/48 Avenue was collected from
the City of Lethbridge for the past five years. Only one collision was reported at the study
intersection in the past five years. The collision reported at this intersection was a property
damage collision and occurred due to backing of a vehicle to another vehicle. It appears that this
collision was a result of a faulty maneuver, which was a discrete incident. Therefore, no trend,
pattern or cluster of collisions is evident at the study intersection from the collision history. The
collision history at this intersection is included in Appendix D.

4.2

Intersection Sight Distance
The intersection sight distance at the intersection of Mayor Magrath Drive South/48 Avenue was
estimated for the vehicles stopped at the Stop Sign on 48 Avenue. Particular attention was paid to
the impact of the existing horizontal curve on Mayor Magrath Drive S in the vicinity of the
intersection.
The posted speed limit along Mayor Magrath Drive S at and adjacent to the study intersection is
60 km/hr. For a 60 km/hr posted speed limit (and 70 km/hr design speed), the minimum
intersection sight distance required is 135 m for passenger vehicles and 205 m for single unit
trucks (Figure 4.2.2.2 - Alberta Highway Geometric Design Guide).
The available sight distance from 48 Avenue to the north along Mayor Magrath Drive S is more
than 500 m. The sight distance from 48 Avenue to the south along Mayor Magrath Drive S is
restricted by a horizontal curve with a radius of approximately 660 m. However, the available
sight distance from 48 Avenue to the south along Mayor Magrath Drive S is more than 250 m.
Therefore, the sight distances available at this intersection along Mayor Magrath Drive S meet the
minimum requirements (135 m for passenger vehicles and 205 m for single unit trucks).

4.3

Traffic Speed on Mayor Magrath Drive S
The posted speed limit on Mayor Magrath Drive (Highway 5:06) south of the City of Lethbridge is
100 km/hr. As it continues north towards to the south City limits, the posted speed limit is
reduced to 80 km/hr close to the access to the Lethbridge County Airport, immediately south of
the Airport Industrial Area.
As Mayor Magrath Drive S continues further north towards the City, the posted speed limit is
further reduced to 60 km/hr immediately north of the Airport Industrial Area.
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Figure 1: Posted Speed Limit of 60 km/hr along the Horizontal Curve on Mayor Magrath Drive S

The vehicles that drive northbound along Highway 5 from south of Lethbridge would need to
reduce their speed as they approach the south City limits. In order to aid drivers to perceive this
adjustment, a Guide and Informatory Sign should be provided south of the horizontal curve as
Mayor Magrath Drive S (Highway 5) approaches the south City limits. This sign should convey
‘Entering City Limits – Reduce Speed’ message to the drivers driving northbound along Mayor
Magrath Drive S towards the south City limits. This sign would aid the drivers to perceive the need
to adjust their speed as they approach the City. This will reinforce the posted speed limit of 60
km/hr along Mayor Magrath Drive S at and adjacent to the study intersection and the drivers
would drive at or very close to the posted speed limit of 60 km/hr.

4.4

Improvement Options
The review of collision history and available intersection sight distance at the intersection of
Mayor Magrath Drive S/48 Avenue reveal that the safety aspects at the study intersection are
adequately addressed by providing necessary traffic control devices.
However, in order to reinforce the safety and operation at the intersection of Mayor Magrath Drive
S/48 Avenue, it is recommended that a Guide and Informatory Sign should be provided conveying
the message ‘Entering City Limits – Reduce Speed’, south of the horizontal curve as northbound
Mayor Magrath Drive S (Highway 5) approaches the south City limits.

Transportation Analysis – Gold Canyon Development Final Letter
bunt & associates | Project No. 1283-08 | October 28, 2013

18

It is also recommended that a Concealed Intersection Sign (WA-13L) be provided along the
northbound Mayor Magrath Drive S (Highway 5), north of Township Road 82 A at the horizontal
curve, south of the study intersection. A standard Concealed Intersection Sign (WA-13L) is
included in Appendix E.
These recommended signs along northbound Mayor Magrath Drive S would aid the drivers reduce
their speed to adjust to the urban environment as they approach the City limits from south of
Lethbridge along northbound Highway 5.

5.0 SUMMARY AND CONCLUSIONS
This analysis included an assessment of the impact of the Gold Canyon residential development
on the intersection of Mayor Magrath Drive S/ 48th Avenue. The associated conclusions and
recommendations are outlined below.


The proposed site is expected to generate 30 to 40 peak hour trips, and approximately 350
trips per day.



The analysis of study area road links and the intersections identified for analysis by the City of
Lethbridge are expected to continue to operate within acceptable capacity parameters with
the inclusion of the expected site traffic volumes. Traffic signals are not warranted based on
traffic volumes.



Theoretical gap analysis confirmed that there would continue to be adequate time gaps for
eastbound left and northbound left turning traffic at this intersection.



The intersection safety review covering collision history, intersection sight distance and the
traffic speed along northbound Mayor Magrath Drive S (Highway 5) at and adjacent to the
intersection, reveals that the safety aspects are adequately addressed by providing necessary
traffic control devices at and adjacent to the intersection. However, in order to reinforce the
safety and operation at the intersection, it is recommended that a Guide and Informatory Sign
be provided conveying the message ‘Entering City Limits – Reduce Speed’, south of the
horizontal curve as northbound Mayor Magrath Drive S (Highway 5) approaches the south City
limits. It is also recommended that a Concealed Intersection Sign (WA-13L) be provided along
the northbound Mayor Magrath Drive S (Highway 5), north of Township Road 82 A at the
horizontal curve, south of the study intersection.

*

*
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This concludes our review of the proposed Gold Canyon Development. We trust that this letter clearly
summarizes the traffic analysis as requested. Please call if you have any questions or wish to discuss any
issue in further detail.
Yours truly,
Bunt & Associates

Amanda Leibel, P. Eng.
Transportation Engineer
AL:ED:UB/al:ed:ub
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APPENDIX A
Traffic Counts

City of Lethbridge: Intersection Summary
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APPENDIX B
Synchro Outputs

HCM Unsignalized Intersection Capacity Analysis
1: 48 Avenue & Mayor Magrath Dr













































































































































































































HCM Unsignalized Intersection Capacity Analysis
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APPENDIX C
Signal Warrants

City of Lethbridge - Traffic Signal Warrant Analysis
Main Street (name)

Mayor Magrath Dr S

Direction (EW or NS)

NS

Road Authority:

Side Street (name)

48 Avenue S

Direction (EW or NS)

EW

City:

Comments Weekday Existing (AM+PM) x 2.61

Quadrant / Int #
for Warrant Calculation
Results, please hit 'Page
Down'

Other input
NS
EW

Speed
(Km/h)
60

Truck
%
5.0%
7.0%

Bus Rt
(y/n)
n
n

NB

Traffic Input

2013 Sep 23, Mon

Count Date:

2012 Jan 12, Thu

Th

8

1670

RT

Total (6-hour peak)

8

1,670

0

Average (6-hour peak)

1

278

0

LT

(yyyy-mm-dd)

# of Thru
Lanes
2
2

1

Demographics
Elem. School/Mobility Challenged
Senior's Complex
Pathway to School
Metro Area Population
Central Business District

n
n

(y/n)
(y/n)
(y/n)
(#)
(y/n)

n
n
n
90,000
n

Median
(m)
3.0

SB

LT

UpStream
Signal (m)

Excl RT

Th & RT

Th+RT+LT

Through

Th & LT

Excl LT

Mayor Magrath Dr S
NB
1
2
Mayor Magrath Dr S
SB
2
48 Avenue S
WB
48 Avenue S
EB
1
Are the 48 Avenue S WB right turns significantly impeded by through movements? (y/n)
Are the 48 Avenue S EB right turns significantly impeded by through movements? (y/n)

7:00 - 8:00

Lethbridge

Analysis Date:

Date Entry Format:

Lane Configuration

Mayor Magrath Dr S
48 Avenue S

City of Lethbridge

WB
LT

Th

EB
RT

LT

Th

Ped2

Ped3

Ped4

NS

NS

EW

EW

W Side

E Side

N Side

S Side

Th

RT

1569

164

0

1,569

164

0

0

0

232

0

8

0

0

0

0

0

262

27

0

0

0

39

0

1

0

0

0

0

232

RT

Ped1

8

8:00 - 9:00
11:00 - 12:00
12:00 - 13:00
16:00 - 17:00

48 Avenue S

17:00 - 18:00

EB

W=

0

LT

317

Mayor Magrath Dr S

1

LT

0
Ped4

LT

29
WB

1

263

v
Traffic Signal Warrant Spreadsheet - v3H © 2007 Transportation Association of Canada

TH

RT

27

278

0

RT

RT

TH

262

40

TH

0

280

NB

Mayor Magrath Dr S

EB

289

0

39

SB

LT

12

Not Warranted - Vs<75

0

TH
0

RT

0
NB

0

Ped3
0

<-- North

W = [Cbt(Xv-v) / K1 + (F (Xv-p) L) / K2] x Ci
>

WB

Average 6-hour
Peak Turning
Movements

SB

>

12

0

Veh

Ped

City of Lethbridge - Traffic Signal Warrant Analysis
Main Street (name)

Mayor Magrath Dr S

Direction (EW or NS)

NS

Road Authority:

Side Street (name)

48 Avenue S

Direction (EW or NS)

EW

City:

Quadrant / Int #

Comments

for Warrant Calculation
Results, please hit 'Page
Down'

Weekday Post Development
(AM+PM) x 2.61

Other input
NS
EW

Speed
(Km/h)
60

Truck
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October 5, 2010
1283-02

Mr. Mark Hasegawa
Hasegawa Engineering
1220 – 31 Street North
Lethbridge, AB T1H 5J8

Dear Mark,

Re:

Transportation Analysis – Sandstone Development Expansion

Hasegawa Engineering is directing the permit approval process for a proposed residential development in
the City of Lethbridge, consisting of 56 single family units. The site is an expansion of the existing
Sandstone development located on the west side of Highway 5 at the south end of the City of Lethbridge
City Limits.
The City of Lethbridge has determined that a Transportation Impact Assessment (TIA), is required when a
development generates trips equal to or greater than 100 during the peak hour. The proposed expansion
was determined by Bunt & Associates to generate considerably less than 100 trips during the peak hours;
specifically 50 to 60 trips. As a result of this modest volume, the City of Lethbridge agreed that the
analysis could be limited to the following tasks.
•

Review of existing traffic conditions at the intersection of Highway 5/ 48th Avenue South and at
Southridge Boulevard/ 48th Avenue South.

•

Review of post development (existing traffic + site traffic) traffic conditions at the intersection
of Highway 5/ 48th Avenue South and at Southridge Boulevard/ 48th Avenue South.

With this in mind, Bunt & Associates undertook the necessary work effort. The results are outlined in the
sections that follow.

1.0 EXISTING TRAFFIC CONDITIONS
The study area for the analysis included the intersections of Highway 5/ 48th Avenue and Southridge Blvd/
48th Avenue since 48th Avenue is the only access/egress from the site to Highway 5. The subject site is
illustrated in Exhibit 1.1 while the proposed site plan is illustrated in Exhibit 1.2.
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Site Plan
Sandstone Development Expansion
September 2010 Scale NTS
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The roadways included in the study area are summarized as follows:
Highway 5 is a two-lane rural primary highway under the jurisdiction of Alberta Transportation
outside of the City limits. The section of Highway 5 being reviewed is within the City of Lethbridge
limits and thus is under the jurisdiction of the City and exhibits more urban characteristics. With
that said, Highway 5 widens to a four lane cross section north of 48th Avenue with a posted speed
limit of 60km/h within the vicinity of the site. Highway 5 currently exhibits illumination along the
east side of the highway as well as one light standard on the west side to illuminate the
intersection at 48th Avenue South.
48th Avenue South is currently a two-lane paved local road west of Southridge Boulevard while
east of Southridge Boulevard it is a two-lane divided minor collector road up to Highway 5. The
posted speed limit is 50km/h. 48th Avenue is the only access/egress roadway for the proposed
development to Highway 5. 48th Avenue also exhibits illumination along both the north and south
side of the roadway.
Bunt & Associates obtained the intersection turning movement count data from the City of Lethbridge for
the intersection of Highway 5/ 48th Avenue which was collected on November 5th, 2009 (attached in
Appendix A). However, it should be noted that the eastbound left and right turn movements seemed to be
reversed on the data sheet. This was verified with the City and thus the eastbound left and right turn
volumes were adjusted prior to being used in the analysis.
There was no count data available for the intersection of Southridge Boulevard/ 48th Avenue therefore the
turning movements were estimated by considering the trips expected to be generated by the residential
developments in the vicinity of the intersection. This methodology was discussed with and approved by
the City
There are currently 24 single family units that may use this intersection resulting in an estimated 18 trips
during the AM peak hour and 24 trips during the PM Peak hour. These estimates were based on the
Institute of Transportation Engineers (ITE) Manual, 8th Edition, Land Use Code 210 for Single Family
Detached Housing. These 24 units may access 48th Avenue via Southridge Boulevard or Range Road 214
however a section of RR 214 is currently gravel and thus it may not be fully utilized especially during the
winter months. Therefore to be conservative, Bunt & Associates assigned all of the traffic from the 24
units to the intersection of Southridge Boulevard/ 48th Avenue.
The existing intersection turning movements for both the AM and PM peak hours are illustrated in Exhibit
1.3.

1.1

Intersection Capacity Analysis

Once the existing turning movements were established, an intersection analysis was undertaken for the
study area intersections based on the existing traffic volumes, existing intersection configurations and
associated traffic controls, as illustrated in Exhibit 1.4. The Synchro 7.0 software (a traffic analysis
software package based on the methods outlined in the Highway Capacity Manual) was used in the
capacity analysis. These methods include analysis of both signalized and unsignalized intersections.
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The signalized analysis provides a volume to capacity (v/c) ratio for individual approaches. A value of 1.0
represents theoretical capacity conditions, and a value of 0.90 is generally accepted to represent
optimized conditions, where no green time is underutilized. Values in excess of 0.90 reflect the need for
improvements to be made at the intersection. The unsignalized intersection analysis ranks individual
critical movements using a Level of Service (LOS) criteria based on average vehicle delay. Grades of “A”
through “F” are assigned based on increasing delay. A LOS of “A” represents delay less than 10 seconds
while LOS “F” represents conditions when the average delay per vehicle is greater than 50 seconds. A LOS
of “C” or “D” is generally used as a basis for design.
The capacity analysis was completed based on the City of Lethbridge Synchro parameters which includes a
saturation flow rate of 1750 for all movements as well as a peak hour factor of 0.88 when information to
calculate it empirically is not available. This was the case for Southridge Boulevard/ 48th Avenue. Peak Hour
Factors were provided for all movements at the intersection of Highway 5/ 48th Avenue and were applied
accordingly.
The results of the intersection capacity analysis are summarized in Table 1.1 and all Synchro outputs are
attached in Appendix B.
Table 1.1 Existing Intersection Capacity Analysis
AM Peak
Intersection

Highway 5/
48th Avenue

Southridge Blvd/
48th Avenue

Direction

PM Peak

v/c

LOS

Queue
(m)

v/c

LOS

Queue
(m)

EB

0.17

C

5

0.27

C

8

NB

0.24

A

0

0.35

A

0

SB

0.16

A

0

0.24

A

0

EB

0.03

A

0

0.03

A

0

WB

< 0.01

A

0

0.01

A

0

NB

0.01

A

0

0.01

A

0

Based on the results of the existing intersection capacity analysis, both study area intersections are
currently operating within the acceptable capacity parameters and thus no improvements are required at
this time.
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1.2

Signal Warrant Analysis

A signal warrant analysis was undertaken at the Highway 5/ 48th Avenue intersection using the existing
traffic volumes. Based on the TAC Signal Warrant Analysis, a signal is not warranted at this location based
on traffic volumes alone as the warrant calculations resulted in only 17 points, which is much less than
the required 100 points for a signal to be warranted. Bunt & Associates is not aware of any endemic
safety concerns or accident history at this location that might suggest that signalization should be
considered for reasons other than traffic volumes. Should such conditions be present then additional
analysis could be required to assess the situation. This is expected to be unlikely based on observations
of the intersection and discussions with City staff as no items of significant were raised or observed at
those times.

1.3

Road Link Analysis

The existing link volumes were assessed based on the City of Lethbridge Design Standards (2005). In
general terms, this analysis was intended to assess the daily traffic volumes on all germane roadway links
in the study area and to confirm the current roadway classification and/or identify any need for widening
without consideration of the traffic associated with the proposed residential development. The results of
the assessment are summarized in Table 1.2.
Table 1.2 Existing Road Link Analysis

Road Link

Road
Classification

Recommended Daily
Traffic Volume
(vehicles per day)

Existing Daily Traffic
Volume 1 (vehicles per day)

Highway 5

Arterial

> 15,000

7,500

48th Avenue South
(west of Southridge
Blvd)

Local Road

< 2,000

800

48th Avenue South
(east of Southridge
Blvd)

Minor
Collector

2,000 – 6,000

1,000

Based on the road link analysis, both road links within the vicinity of the site are within the recommended
daily traffic volume design guidelines for the various classifications of roadways and thus no
improvements are required as a result of existing traffic volumes.

For the purpose of this study, the daily traffic volumes estimates were based on five times the sum of the AM and PM peak
hour volumes (AM+PM) x (5) = daily traffic volume estimate.

1
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2.0 SITE TRAFFIC DEVELOPMENT
The site traffic generation was based on the Land Use Code 210 in the Institute of Transportation
Engineers (ITE) Manual, 8th Edition, The trip generation rate for Single-Detached Housing in the AM Peak
hour is 0.75 trip per unit with a 25% inbound/ 75% outbound directional split. The PM Peak hour exhibits
1.01 trips per unit with a 63% inbound/ 37% outbound directional split.
Based on the proposed 56 single family units, the expansion is expected to generate 42 trips (11
inbound/ 31 outbound) during the AM Peak hour while it is expected to generate 57 trips (36 inbound/
21 outbound) during the PM Peak hour.
The site generated traffic was assigned to the roadways based on the existing splits at the intersection of
Highway 5/ 48th Avenue. This resulted in 98% to/from the north on Highway 5 both during the AM and PM
peak hours thus leaving 2% to/from the south on Highway 5 during the AM and PM peak hours.
The resultant site generated trips for both the AM and PM peak hours are illustrated in Exhibit 2.1.

3.0 POST DEVELOPMENT TRAFFIC CONDITIONS
The site generated traffic volumes were then superimposed on the existing traffic volumes resulting in
the total post development traffic volumes illustrated in Exhibit 3.1.

3.1

Intersection Capacity Analysis

Again, an intersection capacity analysis was completed based on the City of Lethbridge parameters within
the Synchro 7.0 analysis software. The results are summarized in Table 3.1 while the Synchro outputs are
attached in Appendix B.
Table 3.1 Post Development Intersection Capacity Analysis
AM Peak
Intersection

Highway 5/
48th Avenue

Southridge Blvd/
48th Avenue

Direction

PM Peak

v/c

LOS

Queue
(m)

v/c

LOS

Queue
(m)

EB

0.26

C

8

0.38

D

13

NB

0.24

A

0

0.35

A

0

SB

0.16

A

0

0.24

A

0

EB

0.05

A

0

0.05

A

0

WB

< 0.01

A

0

0.01

A

0

NB

0.02

A

0

0.01

A

0
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Based on the results of the post development intersection capacity analysis, both study area intersections
continue to operate within the acceptable capacity parameters and thus no improvements are required at
this time.

3.2

Signal Warrant Analysis

Once again, Bunt & Associates completed the TAC signal warrant analysis to determine whether there is a
need for a traffic signal at the intersection of Highway 5/ 48th Avenue due to site generated traffic
volumes. The warrant score was 25 points, which is less than the 100 points required for signalization,
therefore a traffic signal is not warranted at this time due to traffic volumes generated by the proposed
site. Other issues potentially related to existing safety concerns or accident history were not raised by the
City and were therefore not considered here. In any event, the incremental impact of the additional site
traffic is so modest that it would not appreciably alter the overall operating conditions at the intersection.

3.3

Road Link Analysis

Again, the post development roadway link volumes were assessed based on the City of Lethbridge Design
Standards (2005). In general terms, this analysis was intended to assess the daily traffic volumes on all
germane roadway links in the study area and to confirm the current roadway classification and/or identify
any need for widening with consideration of the expected traffic associated with the proposed residential
development. The results of the assessment are summarized in Table 3.2.
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Table 3.2 Post Development Road Link Analysis

Road Link

Road
Classification

Recommended
Daily Traffic
Volume
(vehicles per
day)

Existing
Daily Traffic
Volume 2
(vehicles per
day)

Daily
Site
Traffic
(vehicles
per day)

Post
Development
Daily Traffic
(vehicles per
day)

Highway 5

Arterial

> 15,000

7,500

500

8,000

48th Avenue
South
(west of
Southridge
Blvd)

Local Road

< 2,000

800

500

1,300

48th Avenue
South
(east of
Southridge
Blvd)

Minor
Collector

2,000 – 6,000

1,000

500

1,500

Based on the road link analysis, both road links within the vicinity of the site continue to remain below
the recommended daily traffic volume thresholds for each classification, and as such, and thus no
improvements are required at this time.

4.0 SUMMARY AND CONCLUSIONS
The proposed site is expected to generate 40 to 60 peak hour trips, and approximately 500 trips per day.
The analysis of study area road links and the intersections identified for analysis by the City of Lethbridge
are expected to continue to operate within acceptable capacity parameters with the inclusion of the
expected site traffic volumes. No improvements were found to be necessary. Traffic signals are not
warranted based on traffic volumes, and no safety or accident history issues were raised by the City to
suggest that other issues might currently affect that conclusion.
*

*

*

*

For the purpose of this study, the daily traffic volumes estimates were based on five times the sum of the AM and PM peak
hour volumes (AM+PM) x (5) = daily traffic volume estimate.

2
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This concludes our review of the proposed Sandstone Development Expansion. We trust that this letter
clearly summarizes the traffic analysis as requested. Please call if you have any questions or wish to
discuss any issue in further detail.

Yours truly,
Bunt & Associates

Amanda Leibel, P. Eng.
Transportation Engineer
AL:ED/al:ed
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Appendix G – Site Drainage Analysis

HYDROLOGICAL and SITE DRAINAGE ANALYSIS
For a Subdivision Proposed within NW 17-8-21-W4
Located at Sandstone Lethbridge, Alberta

PREPARED FOR:
Sonny Nakashima

PREPARED BY:
Hasegawa Engineering
Consulting Professional Engineers
A Division of 993997 Alberta Ltd.
1220 31st Street North
Lethbridge, AB T1H 5J8
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1.0

Introduction

On behalf of Sonny Nakashima, Hasegawa Engineering (HE) has completed this preliminary
hydrological analysis at the subject site. The hydrological analysis includes the following
major aspects:
1.
2.
3.
4.
5.

On site layout, predevelopment topography and preexisting conditions
Offsite topography
Precipitation and runoff analysis for the 100 year 24 hour storm
Preliminary retention pond storage size calculations
Pipe sizing for the minor system based on a 5 year 4 hour storm

The site is located at adjacent the Sandstone development in South Lethbridge as shown in
Figure 1 (Appendix A.)

2.0

Site Conditions

The site consists of land on the coulee top sided by the Old Man river to the west, six mile
coulee to the north and northeast, the sandstone development on the east and farmland to the
south. The proposed development would divide the site into 40 residential lots and two utility
lots as shown in Figure 2 (Appendix A). The grade of existing developable land ranges from
approximately 2% to 5% slope. The developable area is surrounded by coulee on three sides
and the slope increases significantly near the coulee edge. The existing vegetation consists of
wild native prairie grass with some small shrubs. There are no structures or homesteads on
the existing property.

3.0
3.1

Surface Runoff Modeling
Onsite Runoff

The total area of the property included in this analysis is approximately 21.2 acres (8.7 ha).
This is the area available for development within the coulee setback limits provided by EBA
Engineering.
Lot grading is either split or back to front. Where it is split, there are back swales and pipes so
that all runoff is collected. Runoff is routed by a minor and major system with flow starting
from the central area of the development to one of two dry retention ponds located near either
end. The minor system is sized to collect a 5 year/4 hour storm and provide drainage to the
retention ponds. This drainage is generally underground but may include some swales to
capture back lot runoff in some locations. The major system drains storms up to a 100 year/24
hour event using overland flow through the streets and swales. Required retention volume is
based on the 100 year event with a combined maximum allowable release rate of 6.25 l/sec/ha
(54 liters/sec total release).
2

Soil infiltration rates used in modeling were as specified by The City of Lethbridge. Rainfall
data was based on a Modified Chicago storm as directed on the City website. Using this
synthetic storm, the 100 year event produces 109 mm of rain with a peak intensity of 255
mm/hour and the 5 year storm produces 39 mm of rain at a peak intensity of 122 mm/hour.
As directed by the City, neighboring development was checked for impervious surfaces using
aerial photographs. There were 5 developed lots 1/3 acre in size in the aerial views. The
average impervious surface of these lots was found to be about 48%; when adjoining road
surface up to the centerline was included, that number increases to about 53%. This would be
conservative as larger lots in the neighboring development had a smaller average percentage
of impervious surfaces. Assuming an average lot size of 1376 m2 in the Gold Coast
development, 48% equals 661 m2 of impervious surface on each lot.
Based on this, modeling divided the development into subcatchments depending on
anticipated flow paths, degree of slope and collection points. Each subcatchment was
analyzed to determine average slope and length of flow as well as area of impervious surface.
Impervious surface included the 661 m2 per lot as described above as well as paving and
sidewalks in road right of ways and the area within the freeboard of retention ponds. Results
compare well with neighboring development and give an overall impervious area equal to
53% of the developable area.
All runoff in the model was routed to one of 2 retention ponds. Initial design provides for
drainage to the retention ponds by a combination of overland flow and storm pipes. Detailed
design will determine the location and sizing of pipes and final surface grades. Retention
ponds have an active storage depth of 2 meters with 0.6 meters of freeboard above the high
water level. Except for an approximately 40 meter stepped retaining wall along a portion of
Pond B, side slopes are 4H:1V above the freeboard areas and 5:1 within the freeboard and
storage areas. Each retention pond has an outlet control – storm water flow is attenuated
through the ponds with a combined release that is below the allowed rate.
The resulting model is shown in Figure 3 of Appendix A. Input parameters based on postdevelopment design assumptions are shown in Appendix B. Since retention requirements
depend on an allowable release rate instead of comparing pre and post-development flows, no
pre-development modeling was conducted at this time.

3.2

Offsite Runoff

Land immediately bordering the proposed development generally slopes away, except near
lots 1-3 where approximately 0.1 ha of land immediately behind the lots slopes toward the
proposed development. This should not pose a problem and will change under proposed
development plans for land to the south.

3

4.0
4.1

Surface Runoff Results
5 yr/4 hr Storm

The results of computer simulations on storm water release are shown in Table 1.
Table 1: Pond Capacities and Release Rates – 5 Year/4 hour Storm
Outfall

Pond Capacity
%

Maximum Pond Height
meters

Release Rate

Pond A

32

0.96

0.006

Pond B

39

1.11

0.027

System

0.032*

*Total allowable release is 54 l/sec - system rate is not sum of individual outfalls due to differences in timing of
peak flows

Figure 4 in Appendix A gives an indication of retention time within the ponds for the 5 year
storm. Final design will consider a staged release for Pond B to improve storm water
remediation.
At this stage of design, runoff is kept within the minor storm system piping although there is
some surcharging and higher pipe velocities within several pipes. Final design will resolve
these issues and best management practices can help attenuate the peak flow rate of this storm
water into the storm system.

4.2

100 Year/24 Hour Storm

Pond performance in the 100 year storm is shown in Table 2 below – the system-wide release
rate is well below the 54 liters/sec allowed. Overland flow is kept within the major system and
with a maximum velocity of 1.17 meters/second. Figure 5 in Appendix A shows the retention
time for this storm. Further design may give consideration to a system of retention walls
around Pond B to increase storage capacity and lengthen retention time.
Table 2: Pond Capacities and Release Rates – 100 Year/24 hour Storm
Outfall

Pond Capacity
%

Maximum Pond Height
meters

Release Rate

Pond A

83

1.78

0.008

Pond B

98

1.98

0.037

System

0.044*

*Total allowable release is 54 l/sec - system rate is not sum of individual outfalls due to differences in timing of
peak flows

4

5.0 Conclusion
Preliminary runoff analysis has been completed and the results used to provide an initial
storm water management design for the proposed subdivision. Sizing for the dry ponds has
been completed based on a 100 year/24 hour storm that produces 109.8 mm depth of rain and
a rain volume of 0.76 ha∙m over the development. Detention ponds have an active storage
zone of 2 meters with 0.6 meters of freeboard above. They will store the volume of storm
runoff expected for this site during the 100 year storm event minus an allowable release of up
to 6.25 l/sec/ha. The 100 year storm also uses a major system which involves overland flow
through the street right of way.
Modeling was also completed to size the minor system that will drain a 5 year storm through
underground pipes. Subsequent design will look at lengthening retention time in Pond B to
improve water quality. Peak storm flow can also be attenuated through development design
and lot level practices.
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APPENDIX A-FIGURES

Figure 4 – Retention in 5 Year Storm

Figure 5 – Retention in 100 Year Storm
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INTRODUCTION

Westhoff Engineering Resources, Inc. has been requested by Hasegawa Engineering to
undertake a Master Drainage Plan report (MDP) study for a proposed residential community in
southwest Lethbridge. The proposed site is located in NW-17-8-21-W4. The MDP is prepared to
support the land use re-designation application as submitted by Hasegawa Engineering.
1.1

Background

Sonny Nakishima proposes to develop an 8.6 ha (21.3 acres) area into a residential community
that has yet to be named. The property sits atop the west side of Six Mile Coulee and is just
north of the City of Lethbridge city limits. The western extent of the development area borders
the Old Man River and the communities of Sandstone Ridge and Tudor Estates are east and
north of the development, respectively.
The 2002 Southeast Lethbridge Urbanization Plan proposed that the drainage to Six Mile
Coulee be restricted to the pre-development 1:5 year peak flow rate. This rate equated to a unitarea-discharge rate of 6.25 L/s/ha. This rate is proposed as the permissible release-rate for the
Sonny Nakashima development for all events up to and including the 24-hour, 1:100 year
design storm event. Stormwater storage is to be provided on-site to accommodate stormwater
flows from the development area in excess of the permissible release-rate, up to a 24-hour,
1:100 year design storm event. All stormwater runoff from the development will be discharged to
Six Mile Coulee.
1.2

Objectives

The objective of this study is to quantify the stormwater runoff generated for the entire study
area and outline the requirements to manage these flows on-site, prior to release to Six Mile
Coulee. Preliminary design characteristics of the required stormwater retention pond(s) for the
Sonny Nakahsima development will be provided for planning purposes.
1.3

Previous Reports

The following relevant report(s) have been reviewed and used in the preparation of this MDP:
Westhoff Engineering Resources, Inc. (December 2006). Master Drainage Plan for Arbour
Ridge Estates. Author. Calgary, Alberta.
1.4

Approach / Methodology

The following methodology was used to conduct this study:
• Collect all relevant information, including topographic mapping, concept development
plans, and land use drawings;
• Determine the pre-development release rate for the 1:100 year storm using a predetermined regional relationship;
• Delineate catchment areas based on topography;
• Determine land use composition within each catchment area;
© Westhoff Engineering Resources, Inc.
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Conduct post-development rainfall-runoff analysis of the newly developed areas using
two hydrologic models; Stormwater management Hydrologic Model (SWMHYMO) and
Quality hydrologic model (QUALHYMO);
Prepare preliminary design recommendations for the design of future stormwater
management facilities; and
Summarize the findings.
Design Criteria

The pertinent overall stormwater management design criteria for this development is as follows:
1. Provide on-site stormwater storage to accommodate stormwater runoff from the
development area in excess of the permissible release-rate of 6.25 L/s/ha for a 1:100
year storm event.
2. Provide water quality enhancement to remove 85% of Total Suspended Solid (TSS)
particles greater than or equal to 75 microns on an annual basis.
Further detailed design criteria have been used from the City of Lethbridge Design Standards
(March 2004 issue). In particular, Section 3: Stormwater Management was applied to the
analysis and design of the stormwater management system for the Nakashima development.
The City design standards were supplemented by the Stormwater Management Guidelines for
the Province of Alberta.
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Location Plan
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2.0

EXISTING / NEAR-FUTURE DRAINAGE CONDITIONS

2.1

Existing Drainage Conditions

All the runoff generated in the 9 ha study area flows in a north eastern direction. The runoff
generated in the relatively flat area along the edge of Six Mile Coulee is characterized as
overland ‘sheet flow’ which becomes concentrated into two distinct seasonal channels that
convey flow down to the coulee bottom. The high points of the development occur along the
boundary of the western escarpment that towers over the Old Man River.
2.2

Drainage Strategy

The following drainage strategies address the stormwater management requirements for the
study area and are shown in Figure 2, Appendix A:
•

The site will be serviced by a dual drainage system; that is, a piped (minor) system of
storm sewers and an overland (major) system. All pipe segments will be designed to
ensure that 1:100 year overland flows and ponding along the streets of the proposed
development meet City of Lethbridge guidelines. The system will be designed so that no
significant traplow ponding will be observed for the 1:5 year design storm event.

•

One stormwater storage facility is proposed for the study area (see Figure 2). This pond
will service the entire 8.6 ha development area.

•

The pond will discharge to Six Mile Coulee at the unit area discharge rate of 6.25 L/s/ha.
The outfall will be designed in such a way to minimize erosion of the coulee as a result
of the discharged runoff.

•

The development consists of 1/3 acre lots. The imperviousness ratio for developments of
this type is approximately 35%

•

At the MDP level, an estimate of the required pond volume is one of the prime
considerations. Further detailed design of the pond will follow with detailed engineering
design once the subdivision layout and utility details are determined. In order to model
the ponds, some geometrical assumptions had to be made. The following grading and
shape guidelines were used as part of the analysis for the wet pond:
o

Depth of permanent water

0.5 m

o

Depth of Active Storage

2.0 m

o

Depth of Freeboard

0.6 m

o

Slopes

5:1 H:V

The aforementioned pond design may be altered without altering the required volume.
However, confirmation of the adequacy of the final pond design is required.
•

It is preferable that the wet pond only have one inlet, however, due to the flat nature of
the development area, multiple inlets may be required. Each pipe inlet into the wet pond
shall discharge into a forebay. The forebay shall be designed to maximize
© Westhoff Engineering Resources, Inc.
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sedimentation; limiting the sedimentation in the main portion of the wet pond, thus
allowing the concentration of future maintenance activities at the forebay. If there is no
room for a forebay, other means must be provided in order to control sediment entering
the pond.
•

The landscaping around the ponds should reflect several operational features of the
pond. Vegetation adjacent to the normal water level of the pond should reinforce the soil
in order to provide protection against erosive wave action. Vegetation in areas between
the normal and high water levels should be able to accommodate periods of inundation.

•

Control structures will be required for the stormwater storage facility
o

The inflow pipe to the control structure will be placed at the normal water level of
the pond, regulating the permanent water level of the pond and allowing an
uncontrolled discharge into the control structure. The control structure will lower
the invert elevation of the outfall in order to maximize release rates, up to the
maximum discharge of 53.8 L/s, into Six Mile Coulee.
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TECHNICAL APPROACH

The following two models were used to analyze the drainage in the proposed site:
o
o

Stormwater management hydrologic model (SWMHYMO)
Quality hydrologic model (QUALHYMO)

The first model (SWMHYMO), which is a single event analysis, is an accepted procedure as
outlined in the Guidelines for Stormwater Management in the Province of Alberta (1999). These
guidelines require that the major drainage system, including storage facilities, shall be designed
to accommodate the runoff resulting from a 1:100 year return period storm event. Accordingly, a
1:100 year design storm event with Chicago distribution was used for this study. The distribution
as applied represents two important characteristics for design purposes:
o

the total precipitation of the Chicago storm, for any duration, is the same as the
total precipitation defined for the 1:100 year event.

o

the peak intensity of the Chicago storm, for any time increment, is the same as
the peak intensity defined for the 1:100 year event.

A total storm duration of 24 hours with 5 minute rainfall increments was used, based on the IDF
relationship for Lethbridge as provided by the City of Lethbridge Stormwater Management
Guidelines. Rainfall intensities for the Chicago distribution are determined from the IDF
relationship and described as:
[1]

i=
a
(t+b)c

where i is intensity (mm/h), a, b and c are IDF parameters and t is the time duration (minutes).
The time to peak of the storm is determined by:
tp = r(td)

[2]

where tp is the time to peak and r is the ratio of time to peak versus storm duration, td.
The following parameters were used to derive the rainfall intensities for this design storm, which
are based on the IDF data for Lethbridge, AB:
a = 2067.450

b = 7.067

c = 0.840

r = 0.3

QUALHYMO is a continuous water quality simulation model. Funded by a grant from the Ontario
Ministry of the Environment, it was developed for analysis of stormwater detention ponds for
water quality control. It is a unique model that has acquired several concepts from OTTHYMO
and HYMO models. The QUALHYMO model was used to analyze just water quality
characteristics of the proposed stormwater retention feature.
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Model Setup

The setup of the computer models for Nakashima developments was accomplished in the
following steps:
o
o
o
o

Divide the area into catchments;
Determine model parameters for each catchment, including size and imperviousness
ratios;
Determine pond depth-surface area-storage volume-discharge rate curves and
incorporate them into the models; and
Run and Record the results of the analysis.

Input data as well as output results from the SWMHYMO model are presented in Appendix B.
Input data and output results from the QUALHYMO water quality model are presented in
Appendix C.
3.2

Design Storm

The single event rainfall-runoff analysis of the study area uses the 24-hour. 1:100 year Chicago
design storm. The storm parameters (a, b, and c values) used to reflect those outlined in the
City of Lethbridge Stormwater Management Guidelines.
Precipitation data recorded at the Lethbridge Airport spanning the period between 1960 and
1991 (inclusive) was used in the QUALHYMO analysis. The rainfall-runoff simulation analysis
includes specific parameters for the proposed development.
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RESULTS OF ANALYSIS

Table 1 below presents the stage storage relationship of the pond designed according to the
considerations described in section 2.2. The results of the QUALHYMO and SWMHYMO
analyses for the wet pond are summarized in Table 2.
Table 1 Stage Storage Relationship of Proposed Pond
Elevation from pond
bottom (m)

Area (m2)

Total Volume (m3)

Active Volume (m3)

0.00

713

0

0

NWL 0.50

1114

272

0

0.75

1341

578

306

1.00

1580

943

671

1.25

1830

1369

1097

1.50

2093

1859

1587

1.75

2367

2416

2144

2.00

2671

3045

2774

2.25

2993

3753

3481

HWL 2.50

3326

4523

4271

2.80

3743

5602

5330

3.10

4176

6789

6518

Table 2 Wet Pond Analysis - 8.6 ha Drainage Area
Parameter

Unit

Value

Capacity at NWL (Permanent Volume)

m3

272

Active Storage Capacity (NWL to HWL)

m3

4271

Freeboard Capacity

m

3

2247

Maximum Discharge (6.25 L/s/ha x 8.6 ha)

L/s

53.8

1:100 Year Water Depth

m

1.96

1:100 Year Volume

m3

4192

1:100 Year Discharge

L/s

53.8

Total Sediment Removal

%

92.7
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SUMMARY

A summary of the design strategy and results of the analysis is presented below:
•

The study area encompasses approximately 8.6 ha south of Lethbridge.

•

Runoff from the net development will be directed to a stormwater wet pond where it will
be attenuated before released to Six Mile Coulee.

•

Runoff from the development will be routed overland and through a pipe system to a wet
pond, where it will be stored and released at 6.25 L/s/ha.

•

At the detailed design stage, the coulee downstream of the outfalls from the
development must be assessed for erosion potential and, if necessary, additional
measures may be needed.

•

The site will be serviced by storm sewers designed to meet the City of Lethbridge
Guidelines.

•

The wet pond will have a forebay to maximize sedimentation.

•

The wet pond has sufficient capacity to handle runoff from the 24 hour, 1:100 year storm
event.

•

The wet pond will provide an emergency overland escape route to six mile coulee via an
overflow weir at the freeboard water level.

•

Water quality requirements of 85% removal of 75 micron total suspended solids were
met by the wet pond. The QUALHYMO model produced a removal rate of 92.7% of TSS.

•

The analysis is to be verified and confirmed during the detailed design stage.

•

It is recommended that this analysis and report be accepted by the City of Lethbridge in
support of the land use redesignation applied for by Hasegawa Engineering.
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Paths and Landscape
Architectural Controls

Conformance with Accepted Practice, Standards, Regulations and Guidelines
The components of the proposed development have been designed in keeping with the City of
Lethbridge Design Standards and the governing and planning documents identified in the
previous stages.
The appropriate approvals for the stormwater, potable water and sanitary sewer services will be
applied for from Alberta Environment and Sustainable Resource Development (AESRD)
following the completion of the Outline Plan. It is recognized that AESRD’s preference for the
treatment of stormwater is the use of wet ponds versus dry ponds. Discussions are ongoing with
AESRD staff regarding the design of the development’s dry pond in order to ensure the
provincial standards for stormwater treatment are met.
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JOB FILE # 08-169

The City of Lethbridge Development Review
Committee
910 - 4th Avenue South
Lethbridge, AB
T1J 0P6

By email:barry.peat@lethbridge.ca

Attn: Barry Peat

RE:

Gold Canyon Estates, Gate 3 Submission, Lethbridge, Alberta

Dear Barry:
Further to your letter of July 12, 2013, please find enclosed the revised Gate 3 submission for
the Gold Canyon Estates Outline Plan.
The issues identified in your letter are reflected in the changes made to the submission,
specifically:
1. The sentence has been added.
2. Replacement paragraph has been added.
3. Figure 3.1 has been altered to show the future pathway.
4. The phrase has been replaced.
5. Figure 6.1 has been altered as requested.
6. The Geotechical Report has been included with this submittal.
7. The individual figures have been placed behind the page where they were first
referenced.
8. Architectural controls will be implemented. They will be submitted with Gate 4 and a brief
summary is included in the Gate 3 text.
9. The acres for each land use have been added.
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Gate 3 – Draft Design Gate
The following information is submitted as the Gate 3 information for the Gold Canyon Estates
development in south Lethbridge (refer to Figure 1). This Gate 3 submittal is additive in nature
and is to be used in conjunction with the Gate 1 and Gate 2 submittal.

Confirmation of Previous Gates
The information presented in the previous Gate submissions is confirmed noting the following
changes:





The residential lot count is 40
The sizes of some lots and the public utility lots have changed slightly to accommodate
stormwater pond sizes and placement of a sewage lift station
The west side setback line has been modified as per most recent geotechnical
information from EBA
Copies of the previous gates are included in Appendix B.

Site Physical Environment
A geotechnical evaluation of the proposed site has been conducted which examines the
geology and historical subsurface activity of the area in addition to the slope stability of the site.
The report is presented in Appendix

Land Use Plan
The Land Use Plan outlined in the previous gates has been refined in Figures 2.2 and 3.1.
Table 1 shows the estimated population for the development. A population density of 2.9 people
per household is used for the population estimate (refer to Gate 2).

Table 1: Dwelling Units and Population Estimate
Dwelling Units

40

Total Estimated Population

116

Gold Canyon Estates
Gate 3 Submission
08-169

Table 2: Land Use Areas
Hectares

Acres

34.05

84.14

Environmental Reserve

25.16

62.17

73.89

Gross Developable Area

8.89

21.97

26.11

34.05

84.14

100.00

Roads and Walkways

1.72

4.25

19.35

Open Space

0.00

0.00

0.00

Utilities/Storm Ponds

1.10

2.72

12.37

Net Developable Area

6.07

15.00

68.28

8.89

21.97

100.00

6.07

15.00

100.00

6.07

15.00

100.00

Gross Area

Total

Percent %

Gross Developable Area

Total
Net Developable Area
Low Density Residential
Total

Land use predictions are documented in Table 2 on Figure 2.2. Currently 2.72 acres (1.1 ha)
has been set aside for storm drainage retention facilities. Minimum residential lot size is 0.33
acres (0.13 ha) and the largest lot size is 0.61 acres (0.25 ha).

Transportation Network
The development transportation network is displayed on Figure 3.1. A non-standard 20m right
of way will traverse the area from the east to the northwest. The roadway will connect to the
Sandstone Road. Emergency access will be available through easements adjacent to
Sandstone Road and the southern boundary of the development, allowing for dual road access
to the development in the event of an emergency. A median will also be placed from the entry
way to the furthest cul-de-sac. Three small cul-de-sacs (local roadways) will branch from the
collector roadway which will end within the development.
Emergency access will be accommodated in an existing easement that exists along the
northern edge of the S ½ of NW 17-008-21-W4 (Helen Nagy) for the benefit of NE 17-008-21W4. The easement will be continued into the NW 17. The developer owns all of the lands
required for this portion of the easement and will create the easement to allow for the
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emergency access. The gravel road will be extended along both easements and finished to an
all-weather standard as required.
Figure 4.1 shows the traffic generated by this development and the post-development traffic
volumes at the connection points to the existing transportation network. These figures are taken
from the preliminary Traffic Impact Assessment (TIA) study. A refined TIA will be submitted in
full in a subsequent Gate submission.
No bus routes are planned for this development.

Pathways and Greenspaces
The parcel to be developed has approximately 8.89 ha of developable area based upon the
slope stability analysis. The remaining area will be dedicated to an environmental reserve as per
the development concept of recognizing long term stability of the coulee slopes.
Pedestrian access to the environmental reserve will be provided by local walkways.
Access to the coulee will be provided by two walkways. At sometime in the future, the City of
Lethbridge intends to construct a perimeter pathway around the development on the
environmental reserve lands.
Two public utility lots are designed to be dry ponds for the stormwater collection system. During
dry periods they will act as open green space that may be used by city residents. No
playgrounds will be provided in this space as no area is provided above the predicted high water
level.
Municipal Reserve dedication shall be satisfied by a cash-in-lieu payment as per requirements
of the Municipal Government Act.
The pathways and greenspaces are displayed in Figure 2.2.

Storm Drainage
The storm water will be captured in two ponds. The ponds are proposed to be dry ponds, and
will capture runoff from the entire development. A clay liner will be designed and installed to
prevent slope instability by infiltration. Pond details are presented below in Table 2.
The minor stormwater system is a system of gutters (on streets) and swales (at rear of lots) that
drain to catchbasins and an underground piped system that discharges to the ponds. The minor
system is designed to convey, store and treat the 5 year, 4 hour storm within the pipe system.
The minor stormwater system is shown in Figure 5.1.
The major stormwater system is the same system of gutters and swales and discharges directly
into the ponds. The major stormwater system is designed to convey, store and treat the 100
year, 24 hour storm. The major stormwater system is shown in Figure 5.1.
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Lot drainage will be a mix of back to front and split drainage patterns. Any lots that have split
drainage will have any runoff captured by a swale and redirected by pipe or swale into the
stormwater collection system.
A small amount of area drains into the Sandstone subdivision while a small amount of the
Sandstone subdivision drains into this development. This variable to the basin boundary has
been incorporated into the model.
The ponds will discharge to Six Mile Coulee at a rate not exceeding 6.25 l/s/ha. The discharge
will also be limited such that the predevelopment rate is not exceeded. This discharge limitation
will ensure the downstream capabilities of the receiving channel are not exceeded. Erosion
protection will be placed downstream from pond outlets to the coulee in order to minimize
channel erosion.
The stormwater modelling process used 4-hour 5-year and 24-hour 100-year synthetic design
storms to determine the infrastructure required. The design storms come from the synthetic
storms that were developed for the City of Lethbridge Underground Infrastructure Master Plan
Study using the Chicago Method of storm distribution. The assumptions for the stormwater
modelling process are shown in the following table. Full details of the stormwater drainage study
and system design will be presented in Gate 4.
Table 2: Design Assumptions for Stormwater
Design Assumptions for Infiltration (Green-Ampt methodology)
Initial Moisture Deficit
Conductivity
Suction Head

0.15
3.4 mm/hr
90 mm

Design Assumptions for Ponds
Maximum Depth
Freeboard
Side Slopes

2.0 m
0.6 m
5:1 (H:V)

Pond Details
Maximum Total Discharge
West Pond Maximum Discharge
West Pond Volume when full
West Pond Surface Area when full
East Pond Maximum Discharge
East Pond Volume when full
West Pond Surface Area when full

55.6 L/s
9 L/s
3718 m3
3015 m2
47 L/s
2625 m3
2347 m2
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Wastewater
There is an existing 200 mm sanitary sewer service stubbed to the end of Sandstone Road.
However, the topography of the area is such that gravity flow from the development will not be
feasible. As a result, a lift station will be required to allow for adequate sewer service. In
addition, a portion of the Sandstone development also requires a lift station prior to
development. Therefore the proposed collection system and lift station will service both
developments. The layout of the sanitary sewer system and the connection point details are
displayed in Figure 6.1. Figures 8.1 and 8.2 show the profile of the sewer line. There is no
further development potential past the end of this development.
Design assumptions for the design of the sanitary sewer are displayed in Table 3 and expected
sanitary flows are shown in Table 4.
Table 3: Design Assumptions for Sanitary Sewer
Dry Weather Rate
Wet Weather Rate
Infiltration Allowance
Peaking Factor

400 L/capita per day
500 L/capita per day
150 L/capita per day
4.22 (as per city standards)

Table 4: Sanitary Sewer System Flows
Area
Gold Canyon

Pop
122

PF
4.22

DWF

WWF

Infil

Total
3

Total

l/d

l/d

l/d

m /d

l/s

205,936

51,484

18,300

275.7

3.2

Water Supply and Distribution
Site water will be provided by connecting to two existing 200 mm water mains that are stubbed
to the end of Sandstone Road. The location of the proposed water mains and connection details
are shown in Figure 7. The water main will be designed to be looped. There is no further
commercial or residential development anticipated past the end of this development.
Table 5: Design Assumptions for Water Supply
Average Day Demand

700 L/capita per day

Minimum Peak Hour Pressure

310 kPa

Maximum Peak Hour Pressure

345 kPa
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Adjacent Service Areas
Due to geographical and zoning restrictions, there is no further development potential past the
end of this development.

Architectural Controls
The following controls are designed to ensure an aesthetically pleasing environment for the
development. The intent is to create the subdivision to enhance the natural beauty and the
views of the area. As such the following criteria will apply:
1. An architect will be used to finalize all architectural controls and approve all site and
house plans
2. All structures are to be earth tones and or natural colors
3. Each residence is to be a minimum of 1500 sf on the main floor. Pre-fabricated homes
may be permitted but will be approved on a case by case basis.
4. The front façade of each home will consist of at least 30% natural stone, brick
manufactured stone or rock.
5. Lot grading must comply with the overall drainage patterns established in the
development grading plan
6. A black powder coated Four foot high chain link fence will be required on any property
line adjacent the coulee
Each property owner will be required to upkeep any right of ways or easements on their
property.

Documentation of Variance
The proposed development appears to comply with the City of Lethbridge Design Standards
with the exception of the following variances:
1. Potential for deep sewer main

Final Document Format
The proposed outline plan will contain the following sections with supporting plans, reports,
figures and tables:








Introduction (Purpose, Location, Ownership, Background, Public Hearing)
Situation Analysis (Site Overview, Physical Environment, Slope Stability, Existing Land
Use, Historical Resources)
Municipal Objectives and Policy (MDP, SELUP, Land Use bylaw)
Land Use Concept (Development Objectives, Concept Overview)
Transportation (Road Network, Connections, Traffic Impact Assessment)
Municipal Infrastructure (Sanitary Sewer, Water Supply, Storm Drainage, Shallow
Utilities)
Sequence of Growth
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Appendix B

Geotechnical Evaluation
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