
LETHBRIDGE COUNTY

IN THE PROVINCE OF ALBERTA

BY.LAW NO. 1426

A BY-LAW OF LETHBRIDGE COUNTY BEING A BY.LAW PURSUANT TO
sEcTloN 633(1) OF THE MUNICIPAL GOVERNMENT ACT, REVISED

STATUTES OF ALBERTA 2OOO, CHAPTER M.26

WHEREAS Dar Ray Farms wishes to develop an Agri-Business Park on Lots 1-

3, Block 1, Plan 0814065.

AND WHEREAS the County's Municipal Development Plan requires that
developers prepare an Area Structure Plan to ensure sound development occurs
within the County;

AND WHEREAS the total area of the development will be 138 acres with
consideration for the lands to the north (portion of NW 5-8-20-W4).

AND WHEREAS the landowner/developer have prepared the "508 Agri-Business
Park - Area Structure Plan" which contains engineering, suryey, and
geotechnical information to support the above conditions.

NOW THEREFORE BE lT RESOLVED, under the Authority and subject to the
provisions of the Municipal Government Act, Revised Statutes of Alberta, 2000,
Chapter M-26, as amended, the Council of Lethbridge County in the Province of
Alberta duly assembled does hereby enact the following:

1. The "508 Agri-Business Park Area Structure Plan" Bylaw No.1426,
attached as "Appendix 4".

GIVEN first reading this 7th day of August, 2014

clvEN second reading tris f FL day of 5, - ,. . zol*'

m inistrative Officer

Administrative Officer

G¡VEN third reading this ?"4 day of O%h" ' ,20/q

l'

Admin cer

X:\Executive Files\11SBylaws\1400 Bylaws\Bylaw 1426 DRT Farms Ray Taylor Area Structure
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PREPARED FOR: 
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1.0 INTRODUCTION 

This Area Structure Plan has been prepared by Hasegawa Engineering Ltd. on 
behalf of Dar Ray Farms Ltd. to describe the development concept and municipal 
servicing strategy to be provided for the 508 Agri-Business Park.  The site lies at 
the junction of Highway 4 and Highway 508 in the south of Lethbridge County. 
(Figure 1) The Area Structure Plan describes the ultimate development of the 
subject lands, which include portions of Section 5, Range 8, Township 20, west 
of the 4th Meridian.   
 
As the intended purpose is the development of an industrial area, an Area 
Structure Plan is required under Section 6.2 of the Municipal Development Plan 
of Lethbridge County. 
 
This Area Structure Plan is submitted as support for the application to adopt the 
Plan as a By-Law of Lethbridge County and the subsequent change to the Land 
Use By-Law.  The Area Structure Plan will provide a basis for evaluation of future 
applications for subdivision of parcels and building development.   
 
Dar Ray Farms Ltd. (Dar Ray Farms) has previously subdivided two lots and 
created a new public roadway within this quarter.  The remaining lands owned by 
Dar Ray include approximately 39 hectares (90 acres) of land which is actively 
farmed.  The remaining lands also include remnants of the adjacent NE ¼ of 
Section 5-8-20-4 and the SW ¼ of Section 5-8-20-4.   

 

2.0 PLANS AND DRAWINGS 

In order to illustrate the location of the property, site drainage, and the proposed 
subdivision layout, five figures have been prepared.  The figures are provided in 
Appendix A and are as follows: 

1.1 Location Plan 
2.1 Proposed Development Phasing Plan 
3.1 Proposed Land Use 
4.1 Existing Features & Topography 
4.2 Section AA Plan & Profiles 
4.3 Section BB Plan & Profiles 
4.4 Section CC Plan & Profiles 
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These maps are conceptual in nature and are to be used for planning purposes 
only.  Upon ASP acceptance, detailed design plans will be prepared and 
submitted with any subdivision application.   

3.0 LAND USE CONCEPT 

3.1 Existing Conditions 

The lands within the boundaries of the proposed Area Structure Plan are 
currently used for an agri-business development and the major portion is cropped 
agricultural land. The lands are bordered by the railway and Highway 4 to the 
east and by Highway 508 to the south. The western edge of the property lies 
adjacent to a major canal belonging to the St. Mary River Irrigation District. To 
the north lies agricultural land under irrigation.  Acreages lie beyond the border 
areas to the north, south and west. 

3.2 Development Objectives 

The objective of the Developer of the 508 Agri-Business Park is: 
 

“To create a high quality environment that will provide a location for the 
establishment and growth of businesses which provides services to the 
agricultural base of  Lethbridge County”.  
 

Preferred Development Concept 
The preferred development concept appears in Figures 2 and 3.  The ultimate 
development will create approximately 55 ha (137 acres) of net developable 
area.  The remainder of the land is dedicated to roads, a public utility lot for a 
pond providing stormwater retention and fire protection and a green strip along 
the canal. 
 
Lot sizes will range from 0.8-2.8 ha (2-7 acres) in size. Larger lots may be 
considered. Based on an average lot size of 1.8 hectares (3.0 acres), this will 
result in approximately 25 lots.   
 
Figures 2 and 3 indicate the parcel to the northwest as future development. This 
landowner has expressed interest in being part of the development but at this 
time this northern area is not part of this Area Structure Plan. 
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Land Use Classification 
The proposed land use classification of the subdivision is Rural General 
Industrial (RGI) and Business Light Industrial (BLI) per Lethbridge County Land 
Use Bylaw. A figure depicting the anticipated land use designations within the 
development is provided on Figure 3.   
 
The intent is to provide developable land for industry and businesses that support 
the local agricultural sector and to a lesser extent the evolving resource 
development sector. The western portion is proposed to receive the BLI 
classification as opposed to the RGI classification to reduce the impact on 
acreages west of the canal. 
 
Lethbridge County Municipal Development Plan 
The Lethbridge County Municipal Development Plan contains policies for 
industrial development. The location of the proposed development meets these 
policies for the following reasons: 

 The site is located adjacent to the junction of major transportation routes 
(Highway 4 and Highway 508) 

 The site does not contain any sensitive environmental, cultural or historical 
features 

 While the lands involved have been farmed historically, they are not 
considered high quality. The soils are mapped as class three, but they are not 
irrigated, the property is an irregular shape and the property contains 
unusable low areas. 

 The site already contains businesses dedicated to supporting the agricultural 
community 

 

3.3 Proposed Land Use Areas 

The distribution of land use within the proposed ASP is shown in Table 1 below.   
 
Table 1:  Land Use Statistics  
  Hectares (Acres) Percent of 

Gross Area 

Net Developable Area 44.6 (110.2) 80% 

     Rural General Industrial 35.9 (88.7) 64% 

     Business Light Industrial 8.7 (21.5) 16% 

Public Utility Lot - Ponds 5.0  (12.3) 9% 

Roads and Right-of-ways 4.8 (11.8) 9% 

Municipal Reserve – Parks/Green-space 1.0 (2.4)  2% 

Gross Developable Area  55.7 (137.7) 100% 
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4.0  SERVICING 

In order to determine the viability of this development, preliminary evaluations 
have been performed with respect to servicing.   Key service items include 
sewer, water, natural gas, telephone, television, and electric.  Additional 
information on key services is included in this section. 

4.1 Sanitary Sewer System 

Sanitary sewage will be handled by a communal sewage disposal system and 
installed in accordance with the Alberta Private Sewage System Standard of 
Practice. 

A preliminary soil study has been performed for this property (refer to Appendix 
B).  As part of that study soil samples were collected and sent for grain size and 
hydrometer analysis.  Four sites were selected and six samples were submitted 
to AMEC for analysis and the results are included in Table 2 below.   

Table 2 Soil Analysis Results 

Sample 
ID 

Soil type 
Suitable for 
Septic Field 

TH1 8 ft Silty Clay Loam possibly 

TH1 10 ft Clay Loam possibly 

TH2 6 ft Clay Loam possibly 

TH3 4 ft Silty Clay Loam possibly 

TH3 8 ft Loam yes 

TH4 4 ft Silt Loam possibly 

 

Groundwater was detected at two sites close to the canal at a depth of 1.5 
metres. Groundwater was not detected at the other two sites. 
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The suitability of the soils for a septic field is listed in Table 2 as possibly suitable 
for septic fields because it was found that the soil structure for the profiles 
sampled was undeterminable.  

The soil types found have high clay content and generally be of medium grade.  
The soil structure determines the ability of a clay soil to allow infiltration. If the soil 
structure is platy it is unsuitable for septic fields. If the soil structure is prismatic 
or blocky it is suitable for septic fields. Further testing is required to determine 
conclusively the soil structure at the location of a proposed sewage system. 

The soils closer to the surface were noted as being of a looser composition and 
therefore more suitable but are of an insufficient depth for septic fields. 

In order to take a conservative approach, it is assumed the soil will be unsuitable 
for a septic field. The communal septic system will be a treatment mound type of 
system. This method of sewage treatment will also provide extra protection of the 
shallow groundwater by increasing the separation distance between the elevation 
of the sewage treatment area and the groundwater table. 

Lethbridge County will assume ownership and responsibility of the sewage 
treatment system upon completion of the infrastructure.  

 

4.2 Water Systems 

It is proposed that each lot will be serviced with limited potable water and non-
potable water. This section covers how each of these water supply issues will be 
addressed.   

4.2.1 Potable Water   

Potable water services are provided by the Lethbridge South County Rural Water 
Association to the two existing lots. The developer currently owns three shares 
from the co-op. Presently, the co-op has no ability to provide new potable water 
to non-residential users. Therefore the existing shares will be used to provide 
limited amounts of potable water to the development. It will not be permitted to 
use this potable water for intensive water operations (truck washing etc.). For the 
initial phases the existing co-op shares will be a sufficient water supply. If the 
existing shares are an insufficient supply for the later phase, water will be hauled 
until additional water becomes available from the co-op.  

Cisterns with pressure systems will be required for each property.  Provision of 
individual cisterns for each lot with in the development will allow potable water to 
be delivered to the lots by truck in the event that the water co-op cannot provide 
sufficient volumes. 
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As the development area would be served by the Association, a new water 
licence would not be required by AESRD.  

Since the treated water supply has a definite limit, high water use businesses 
that require large amounts of treated water should not be permitted within the 
development area unless a more substantial water supply is established. 

Lethbridge County will assume ownership and responsibility of the potable water 
system upon completion of the infrastructure.  

 

4.2.2 Non-Potable Water / Fire Protection  

The proposed development concept will include a non-potable water system with 
conventional fire hydrants distributed throughout the development.    The non-
potable water system will include a raw water reservoir (separate from the 
stormwater management pond) adjacent to the SMRID canal, a pumping station, 
and distribution piping within the development.  The non-potable water system 
will distribute non potable water to each lot in the subdivision for non-potable use.  
A stationary pumping system will be provided to maintain pressure in the non-
potable water distribution system and to supply water to hydrants for fire-fighting.   
Fire hydrants will be placed along the public roadways for use by responding 
emergency services personnel. This pond will also provide water for irrigation of 
the landscaped area adjacent to the ponds and the green strip along the canal.   

 
An agreement will be required for the use of water from the SMRID canal to 
maintain volumes within the raw water reservoir. The SMRID has the capacity 
and legal ability to deliver water for other purposes and an agreement will dictate 
when and how that operation can occur. 

 
Lethbridge County will assume ownership and responsibility of the raw water 
system upon completion of the infrastructure.  

 

4.3 Gas 

Natural gas distribution infrastructure in the area surrounding the site is operated 
by Triple W Gas.  The developer will pay for the installation of natural gas 
distribution infrastructure to each lot.  Triple W Gas will distribute natural gas 
within the development and lot purchasers will be able to select a retailer for 
natural gas supply. 
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4.4 Electrical Power 

Fortis Alberta Inc. will provide services to the proposed subdivision and 
underground services to each property line.   

4.5 Telephone 

Telus will provide services to the lots, but each individual owner must apply for 
the service when building.   

4.6 Shaw Cable  

There is no cable television available in the area, however, small satellite dishes 
may be installed by the lot owner. 

5.0  ROADS AND TRANSPORTATION 

The existing entrance to the area to be developed lied across from the junction of 
Range Road 20-4 with Highway 508. Alberta Transportation has indicated that it 
will not support the utilization of this entrance for a new subdivision. Therefore 
the entrance to the subdivision will be further west closer to the canal. (Figure 2) 

A looped road will run through the area to provide access to each lot. Roads 
within the subdivision will comply with Lethbridge County Engineering Guidelines. 
The road will consist of a 20 m right-of–way with open drainage to the sides.  
Roads will be paved and meet County standards to allow for truck access. 

Lethbridge County will assume ownership and responsibility of the internal road 
system upon completion of the infrastructure.  

A Traffic Impact Assessment (Appendix C) has been completed to analyze the 
impact of the development on the adjacent road network.  

The TIA also indicated upgraded safety measures are warranted at the railway 
crossing on Highway 508 and the creation of a right turn lane into the 
development area is required. It also indicated illumination at the Highway 
5/Highway 508, the Highway 4/Highway 508 and the development entrance is 
warranted. 
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6.0  SITE DRAINAGE AND GRADING 

All drainage onsite must conform to Lethbridge County and Alberta Environment 
and Sustainable Resource Development requirements. The intent of stormwater 
management for the development is to contain runoff in a stormpond until it can 
be released into the SMRID drainage channel leading to Six Mile Coulee located 
on the west side of the canal. A Site Drainage Analysis was completed for the 
site (Appendix D) and is summarized below. 

6.1 Site Drainage  

Stormwater runoff from the subject lands presently flows into the existing 
roadside ditches or is trapped against the canal and ponds in low areas. Figures 
4-7 show the topography of the site. 
 
A storm water management pond will be located in the area of the existing 
topographic low area along the east side of the irrigation canal.  The pond will 
receive storm water runoff from the subdivision by means of an overland 
drainage system constructed within the development area.  The overland 
drainage system will consist of roadside ditches and lot line swales to collect and 
convey storm water runoff to the pond.  Roadside ditches will be contained in the 
road right-of-way. Right-of-ways will be established for the drainage swales along 
property boundaries. 
 

6.2 Drainage Modeling 

As stormwater may not be able to be released immediately into the drainage 
channel, the pond will be designed to contain the volume generated by the 
design storms. To determine the required active storage volume of the pond, a 
hydrologic model of the site was prepared using the PC SWMM hydrologic 
modeling software package.  The hydrologic model of the site post-development 
was then analyzed using a 1:100 year 24 hour design storm event.   
 
The results of the hydrologic modeling indicate a required storage volume of 
57,187 cubic meters to attenuate the runoff from the site.  The stormwater 
management facility was sized to detain runoff volume generated. The hydrologic 
model will be reviewed during the detailed design stage to confirm the required 
capacity of the overland drainage system and culverts.  Detailed design will also 
determine sizing and location of pumps and pipes accessing the canal. 
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6.3 Stormwater agreements and approvals 

Storm water runoff collected in the pond will be released to the SMRID drainage 
channel located to the west of the canal.  The County currently has an 
agreement with the SMRID for the release of stormwater into irrigation canals. 
(Appendix E) It is assumed this pond can be operated under this agreement. 

The storm water management pond will be created on a public utility lot and will 
be operated by the Lethbridge County 

Authorization and/or agreements will have to be obtained from the SMRID and 
the landowner to the east to install and operate a drainage system for the pond. 
A pipe will lead under the canal and either directly connect with the drainage 
channel or be connected with the drainage channel by a new local drainage 
channel. The drainage system will be operated such that stormwater runoff will 
be held in the pond and only released when there is downstream capacity to 
receive the water. 
 
The storm water detention pond will require an approval under the Water Act and 
a registration under EPEA from AESRD as a municipal storm water management 
pond prior to construction. 
 

7.0 SOLID WASTE DISPOSAL 

Lot purchasers will be responsible for making arrangements for solid waste 
disposal.  The City of Lethbridge Regional Solid waste facility is located 
approximately 23km driving distance from the development.  Alternatively, lot 
purchasers may contract with a private solid waste hauler. 

8.0  OPEN SPACES 

The area around the pond will be landscaped so that it can be used as open 
space by members of the public. This will include grouped areas of trees and 
shrubs with low moisture demands. There will be a minimum of 1 tree per 130 sq 
m of greenspace (three shrubs equaling one tree) 

Additionally a 10 metre wide green strip will be established between the canal right 
of way and the nearest lot boundary. Trees and a walkway will be established 
along this boundary. Tree species will be selected for characteristics of climate 
tolerance, speed of growth and significant height. Size of trees planted will large 
as defined in the Lethbridge County Land Use Bylaw Part 3, Section 25 (10) (a) 
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(vii). The trees will be spaced appropriately to create a sound and visual barrier 
between the development and acreages to the west.  

The green strip along the canal will be applied to the Municipal Reserve 
requirements for the development. The remainder will be supplied through direct 
payment. The decision on if the green strip is taken as municipal reserve is made 
at the time of subdivision. If the green strip is taken as municipal reserve, 
maintenance of the landscaped area will be the responsibility of Lethbridge 
County. If the green strip is not taken as municipal reserve maintenance of the 
landscaped area will be the responsibility of the owner association. 

9.0 ARCHITECTURAL CONTROLS 

The following controls are designed to ensure an environment that reflects the 
values of the community.  These controls will be expanded and detailed at the 
subdivision stage of the development process.  The following criteria will apply: 

1. Entrance 

 The entrance to the development will be landscaped with a mix of 
shrubs and xeriscaping 

 The entrance will have signage of neat and attractive appearance 
2. Property Design 

 Each property owner is to be responsible for upkeep of utility right-of-
way along property frontage 

 A mandatory area of landscaping will be established for property 
frontages and will follow the guidelines of the Lethbridge County Land 
Use Bylaw Part 3 Section 25(10) 

 Signage parameters will be established to enhance the development 

 Parameters for permissible fencing and lighting will be developed 
3. Building Design 

 Lots adjacent to the canal will have a 30.5m building setback from the 
canal 

 Consistent set back distances will be established from front and back 
property lines 

 Concepts of green building design shall be encouraged 

 Fronts of buildings will have to contain enhancements of color and 
material so that there is not continuous gray metal building fronts. 
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330, 3120-32 Street South, Lethbridge, AB. T1K 7B4 
Bus: 403-328-2686  
Fax: 403-328-2728 

E-mail: office@hasegawa.ca 

 
 

May 5, 2014 
Job #:  13-129 

Dar Ray Farms Ltd. 
Attn: Ray Taylor 
RR 8-18-5 
Lethbridge, AB  T1J 4P4 
 
By Email to:  darrayfarms@yahoo.ca  
 
Re: Soil testing for Agri Business Park Subdivision  
 
Dear Ray: 
 
On April 3 and 4, 2014 Hasegawa Engineering collected soil samples for the purpose of 
determining the suitability of the soil for the installation of septic fields, as well as for the 
building of roads and houses. The subject property is approximately 140 acres in size 
and is located in portions of the SE and SW 1/4 of Sec 5-T8-R20 West of the 4th 
Meridian. It is proposed that the land be subdivided into agri-business lots. 
 
A backhoe and an auger attachment were used to drill three boreholes on the property. 
Three of the boreholes (BH1, BH2 and BH4) were drilled to a depth of 10 feet, while 
borehole three (BH3) was drilled to a depth of almost 15 feet. Soil samples were 
collected at eight and ten feet from BH1, six feet from BH2, four and eight feet from 
BH3, and four feet from BH4. All samples collected were submitted to AMEC Earth and 
Environmental for lab analysis to determine the soil composition and properties.  
 
The lab test results are attached as well as copies from two pages of the Alberta Private 
Sewage Systems Standard of Practice (2009). The results show that the 8’ sample from 
BH1 is 17% sand, 54% silt and 29% clay, which according to Figure 8.1.1.10. “Soil 
Texture Classification Triangle” classifies the soil as silty clay loam. The 10’ sample 
from BH1 was 21% sand, 51% silt and 28% clay and would be classified as clay loam. 
The 6’ sample from BH2 was 20% sand, 51% silt, and 29% clay which is classified as 
clay loam. The 4’ sample from BH3 was 18% sand, 51% silt and 31% clay which is 
classified as silty clay loam. The 8’ sample from BH3 was 25% sand, 50% silt and 25% 
clay and is classified as loam. The 4’ sample from BH4 had 11% sand, 67% silt and 
22% clay and is classified as silt loam.  
 
Table A.1.E.1. “Effluent Soil Loading Rates and Linear Loading Rates” from the 
Standards lists silty clay loam, clay loam and silt loam as having an infiltration rate that 
is possibly not suitable for use in a private septic field system. The effectiveness of 
these soils is dependent on the soil structure at a particular location in terms of both 
shape and grade. Soil structure will have to be determined for each individual site. 
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Loam is suitable for use in septic field systems. For these soil types if the soil structure 
is suitable, the effluent loading rate would be a minimum of 7.3 L/day/sq. metre. 
Different soil structures will yield different loading rates or possibly no permitted rates. 

 

Further testing at specific potential septic field locations will be required to determine the 
suitability of the soils. It may be found that some sites are unsuitable for septic fields or 
septic mounds. In these locations other methods of sewage disposal would have to be 
considered. 

 
The purpose of this letter is to only inform that the tests performed show if the soil on 
site will be suitable for a septic field. Further design work will need to be done by a 
certified individual to size an appropriate septic field for an individual property.  
 
 
Yours truly, 
 

 
 
 
 
 
 

 
Ian Franks, P. Eng 
HASEGAWA ENGINEERING  
Consulting Professional Engineers  
IF 
 
 
encl: AMEC test results (7 pages), 
Alberta Private Sewage Systems 
Standard of Practice (2 pages), 
BH Drilling Logs (2 pages) 
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EXECUTIVE SUMMARY 

Hasegawa Engineering is directing the development process for an Agri-Business Park located south of the 

City of Lethbridge in the northwest corner of the Highway 4/ Highway 508 intersection. The development 

consists of approximately 120 acres that will be developed as light to medium industrial land use 

servicing the agriculture and oilfield industries. Within the 120 acres of proposed development, 

approximately 10 acres are already developed with existing businesses in operation and as such the 

remaining 110 acres of undeveloped land will only be assessed as part of this transportation analysis. 

As part of the permit application process, the County of Lethbridge (County) and Alberta Transportation 

(AT) required that a Transportation Impact Assessment (TIA) be completed in support of the development. 

Bunt & Associates was retained by Hasegawa Engineering to determine the necessary roadway 

improvements required to incorporate the proposed development. 

Key Findings and Recommendations 

The key findings and recommendations are summarized here, as follows: 

Existing Traffic Conditions 

All study area intersections are currently operating within the acceptable capacity parameters and study 

area roadways are currently functioning within their respective environmental capacities. 

Bunt & Associates also completed an illumination warrant for the three study area intersections. The 

intersections on Highway 508 at both Highway 4 and Highway 5 warrant either partial and/or delineated 

lighting; however, the warrant did not determine which specific or if both types of illumination are 

warranted and as such it is recommended that further review is undertaken to determine the specific 

illumination required.  

A railway crossing warrant was also completed for the Canadian Pacific rail line that runs parallel to 

Highway 4 and intersects Highway 508. Based on the cross product of the daily traffic volumes and the 

maximum number of trains expected to cross at this location, flashing warning lights are to be 

implemented at the rail crossing on Highway 508. 

20-Year Background Traffic Conditions 

The 20-year background traffic conditions exhibits the same results as under the existing traffic 

conditions. As such, all study area intersections and roadways are expected to operate within the 

acceptable capacity parameters. The intersections of Highway 508 with both Highway 4 and Highway 5 

both warrant partial and/or delineation lighting.  Flashing warning lights are warranted at the CP rail 

crossing on Highway 508 just west of Highway 4. 
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Proposed Development 

The proposed Agri-Business Park that will service both agricultural and oil field sectors and is expected to 

generate 829 trips (688 inbound/ 141 outbound) during the AM peak hour and 802 trips (176 inbound/ 

626 outbound) during the PM peak hour. 

Post Development Traffic Conditions  

Opening Day Post Development Traffic Conditions 

Based on the Opening Day post development traffic conditions, Highway 508 at both Highway 5 and the 

realigned proposed site access requires a westbound right turn lane. The new proposed intersection at the 

realigned site access with Highway 508 requires a Type IV intersection treatment. 

With these additions in place, the west intersection of Highway 4/ Highway 508 is expected to operate at 

v/c ratio of 0.93 and LOS E. It is highly unlikely that a traffic signal would be implemented at this location 

due to the high speed on the roadway and based on TAC signal warrant, a traffic signal is in fact not 

warranted.  

With that said, delays will be experienced at this intersection and as such it is likely that traffic will utilize 

Highway 5 versus Highway 4 to access the south end of the City of Lethbridge. With only a 5-10% shift in 

traffic from the eastbound movements at Highway 4 to the westbound movements at Highway 5, both 

intersections will be expected to operate within acceptable capacity parameters.  

Even with this shift in traffic, the 95
th

 percentile queue length is expected to extend across the CP railway 

tracks and as such causes a safety concern. Therefore, Bunt & Associates recommends that warning gates 

be installed at the railway crossing to ensure safety to eastbound vehicles at this crossing.  Given the low 

number of daily train traffic, the impact of the gates would not decrease the capacity of Highway 508 

beyond what would be experienced without the gate.  

Based on the road link analysis, all study area roadways are expected to operate within the environmental 

capacities for their specific road classification. The proposed site access is recommended to be upgraded 

from gravel to a paved surface. 

Illumination warrant was completed for the three study area intersections along Highway 508 and under 

opening day post development traffic conditions, all three intersections warrant delineated lighting based 

on operational factors. 

The railway crossing warrant was completed for the Canadian Pacific rail line that runs parallel to Highway 

4 and intersects Highway 508 based on the opening day traffic conditions. Based on the cross product of 

the daily traffic volumes and the maximum number of trains expected to cross at this location, warning 

gates are warranted at the rail crossing on Highway 508. As previously stated, warning gates are also 

recommended to ensure the safety of vehicles what will queue beyond the railway crossing. 
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20-Year Post Development Traffic Conditions 

The 20-year post development traffic conditions exhibited much the same results as the Opening Day 

traffic conditions. The new proposed intersection at the realigned site access with Highway 508 warrants a 

Type IV intersection treatment.  

The west intersection of Highway 4/ Highway 508 will continue to operate at v/c ratio of 0.94 and LOS E. 

Based on TAC signal warrant analysis, a traffic signal is not warranted. However, some delays will be 

experienced at the intersection and as such it is likely that some non-captive traffic will shift to Highway 5 

from Highway 4 to access the south end of the City of Lethbridge. With only a 5-10% shift in traffic from 

the eastbound movements at Highway 4 to the westbound movements at Highway 5, both intersections 

are expected to operate within acceptable capacity parameters. Again, even with the shift in traffic, the 

95
th

 percentile queue length is expected to extend across the CP railway tracks and as such causes a safety 

concern. Therefore, Bunt & Associates recommends that warning gates be installed at the railway crossing 

at the Opening Day to ensure safety of vehicles at this crossing.  

Based on the road link analysis, all study area roadways are expected to operate within the environmental 

capacities for their specific road classification assuming the proposed access has been upgraded to a 

paved surface based on the Opening Day traffic conditions. 

Once again, an illumination warrant was completed for the three study area intersections along Highway 

508 and under opening day post development traffic conditions, all three intersections warrant delineated 

lighting based on operational factors. 

The railway crossing warrant was again completed for the Canadian Pacific rail line that runs parallel to 

Highway 4 and intersects Highway 508 based on the opening day traffic conditions. Based on the cross 

product of the daily traffic volumes and the maximum number of trains expected to cross at this location, 

warning gates are warranted at the rail crossing on Highway 508. As previously stated, warning gates are 

recommended to ensure the safety of vehicles what will queue beyond the railway crossing. 

Summary 

The proposed Agri-Business Park is anticipated to add a significant amount of traffic to the surrounding 

road network resulting in road network improvements at each horizon year. With that said Table E.1 

summarizes the improvements required to accommodate the proposed site generated traffic volumes as 

discussed above. 



Table E.1 Summary of Road Network Improvements 

Horizon Year 

Traffic Conditions 

Recommended Intersection Improvements 

Highway 508/ Highway 4 

(west intersection) 

Highway 508/ Highway 4 

(east intersection) 

Highway 508/ 

Highway 5 

Highway 508/  

Site Access 

Highway 508  

CP Rail Crossing 

Existing 

 No intersection 

improvements required 

 Partial and/or delineated 

illumination is warranted 

 No intersection improvements 

required 

 Partial and/or delineated 

illumination is warranted 

 No improvements are 

required 

 No improvements are 

required 

 Flashing 

warning lights 

are warranted 

20-Year Background 

 No intersection 

improvements required 

 Partial and/or delineated 

illumination is warranted 

 No intersection improvements 

required 

 Partial and/or delineated 

illumination is warranted 

 No improvements are 

required 

 No improvements are 

required 

 Flashing 

warning lights 

are warranted 

Opening Day  

Post Development 

 Eastbound movement does 

not operate within 

acceptable capacity 

parameters; however a 

traffic signal is not 

warranted. 

 Traffic may utilize alternate 

route of Hwy 5 to avoid 

congestion at Hwy 4, thus a 

5-10% shift in traffic will 

bring the intersection within 

acceptable parameters. 

 The queue length extends 

beyond the rail line and as 

such warning gates are to be 

implemented based on the 

warrant and for safety 

reasons. 

 Delineation illumination is 

warranted 

 No intersection improvements 

required 

 Delineation illumination is 

warranted 

 Westbound right turn 

lane required 

 Delineation 

illumination is 

warranted 

 Type IV intersection 

treatment required 

 Westbound right turn 

lane required 

 Site access roadway 

requires a paved 

surface 

 Delineation 

illumination is 

warranted 

 Rail Crossing 

Gates are 

warranted 



 

Table E.1 Summary of Road Network Improvements – Continued 

Horizon Year 

Traffic Conditions 

Recommended Intersection Improvements 

Highway 508/ Highway 4 

(west intersection) 

Highway 508/ Highway 4 

(east intersection) 

Highway 508/ 

Highway 5 

Highway 508/  

Site Access 

Highway 508  

CP Rail Crossing 

20-Year Post 

Development 

 Eastbound movement does 

not operate within 

acceptable capacity 

parameters; however a 

traffic signal is not 

warranted.  

 Traffic may utilize alternate 

route of Hwy 5 to avoid 

congestion at Hwy 4 and 

thus a 5-10% shift in traffic 

will bring the intersection 

within acceptable 

parameters.  

 The queue length extends 

beyond the rail line and as 

such warning gates are to be 

implemented based on the 

warrant and for safety 

reasons.  

 Delineation illumination is 

warranted 

 No intersection improvements 

required 

 Delineation illumination is 

warranted 

 Westbound right turn 

lane required 

 Delineation 

illumination is 

warranted 

 Type IV intersection 

treatment required 

 Westbound right turn 

lane required 

 Site access roadway 

requires a paved 

surface 

 Delineation 

illumination is 

warranted 

 Rail Crossing 

Gates are 

warranted 
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1. INTRODUCTION 

1.1 Background 

Hasegawa Engineering is directing the development process for an Agri-Business Park located south of the 

City of Lethbridge in the northwest corner of the Highway 4/ Highway 508 intersection. The development 

consists of approximately 120 acres that will be developed as light to medium industrial land use 

servicing the agriculture and oilfield industries. Within the 120 acres of proposed development, 

approximately 10 acres is already developed with existing businesses in operation and as such the 

remaining 110 acres of undeveloped land will only be assessed as part of transportation analysis. 

As part of the permit application process, the County of Lethbridge and Alberta Transportation (AT) 

required that a Transportation Impact Assessment (TIA) be completed in support of the development.  The 

primary objective of the assessment was to confirm that the development could be supported by the 

existing infrastructure and to determine if any improvements are required. Bunt & Associates was retained 

by Hasegawa Engineering to determine the necessary roadway improvements required to incorporate the 

proposed development. 

1.2 Study Objectives 

The following scope of work for the assessment was agreed upon in discussion with Alberta 

Transportation: 

 Conduct intersection capacity analysis for the AM and PM peak hour for the existing traffic conditions 

at the current access with Highway 508. The intersections of Highway 508 with both Highway 4 and 

Highway 5 will also be analyzed; however the traffic counts from Alberta Transportation’s website will 

be utilized. 

 Conduct intersection capacity analysis for the AM and PM peak hour for the 20-year horizon traffic 

conditions at the following intersections: 

o Highway 508/ Highway 4 

o Highway 508/ Highway 5 

o Highway 508/ Future Access  

 Develop trip generation forecasts for the proposed development. 

 Develop distribution patterns for the site based on a combination of review of the existing 

distribution of the on-site businesses, the anticipated market draw for the area as well as travel times 

completed on site. 
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 Analyse the study area intersections to confirm operating conditions and the lane requirements for 

the existing, Opening Day and 20-year horizon post-development traffic conditions. 

 Complete an illumination warrant for the intersections of Highway 508/ Highway 4 and Highway 508/ 

Highway 5 for the existing, Opening Day and 20-year horizons. 

 Complete a railway crossing warrant for the intersection of Highway 508/ Highway 4 for the existing, 

Opening Day and 20-year horizons. 

 Review daily traffic volumes on Highway 4, Highway 5 and Highway 508 for existing, Opening Day 

and 20-Year background and post development traffic conditions. 

The approved scope and correspondence with Alberta Transportation is attached in Appendix A. 

1.3 Subject Site Description 

The proposed site is located west south of the City of Lethbridge on the west side of Highway 4 and north 

of Highway 508. The development includes approximately 120 acres of light to medium industrial uses, 

which are anticipated to service the agricultural and oilfield sectors. There is approximately 10 acres of 

land, which are already occupied by existing buildings and as such only 110 acres will be analyzed as part 

of the proposed future development. 

The subject site and surrounding area is illustrated in Exhibit 1.1. Access to the site will be provided at 

one intersection along Highway 508. The proposed site plan is shown in Exhibit 1.2. 
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2. EXISTING TRAFFIC CONDITIONS 

2.1 Study Area Road Network 

The adjacent road network within the vicinity of the subject site is as follows: 

Highway 4 is a four-lane divided highway within the vicinity of the site, which runs in the north-south 

direction on the east side of the site. Highway 4 intersects with Highway 508 at an unsignalized 

intersection and exhibits left and right turn bays in both the north and south directions, thus exhibiting a 

Type IV intersection treatment. The posted speed limit is 110 km/hr. There is also a Canadian Pacific 

Railway line that runs adjacent to the highway within the vicinity of the site. Highway 4 within the vicinity 

of the site is currently carrying approximately 6,200 vehicles per day (vpd). 

Highway 5 is a two lane undivided highway, which runs in the north-south direction. This road intersects 

with Highway 508 at an unsignalized intersection and exhibits a southbound left turn lane and a 

northbound right turn lane, which reflects a Type IV intersection treatment. The posted speed limit is 100 

km/hr. Highway 5 is currently carrying approximately 5,400 vpd in the vicinity of the proposed site. 

Highway 508 is a two-lane undivided highway, which runs in the east-west direction. The road provides a 

connection to the proposed site from both the east and the west side. The posted speed limit is 100 

km/hr, with a speed reduction to 85 km/hr through the horizontal curve adjacent to the site and reduces 

further to 45 km/hr at the railway crossing. Highway 508 is currently carrying approximately 400 vpd 

within the vicinity of the proposed site. 

Existing Access is a two-lane gravel local roadway, which runs in the north-south direction. The existing 

access is located on the horizontal curve located prior to the Highway 4 intersection and exhibits a Type I 

intersection treatment. Based on discussions with Alberta Transportation it was recommended that the 

access is moved further west along the tangent of the curve and as close to the canal as possible. As such, 

the client has relocated the access in the proposed plans for the future development. 

The existing lane configurations and traffic control arrangements within the study area are summarized in 

Exhibit 2.1. 
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2.2 Existing Traffic Volumes 

2.2.1 Traffic Volumes 

Bunt & Associates conducted obtained the traffic count information from the Alberta Transportation 

website for the intersections of Highway 508/ Highway 4 and Highway 508/ Highway 5. A manual 

intersection turning movement counts for both the AM and PM peak periods was completed at the 

Highway 508/ existing access intersection for the turning movements only on Tuesday, May 20
th

, 2014. 

The through volumes at the intersection were determined based on the traffic count at Highway 508/ 

Highway 4.  

The existing turning movement volumes are shown in Exhibit 2.2.  The raw count data is included in 

Appendix B. 

2.2.2 Intersection Capacity Analysis 

To evaluate the existing traffic operation conditions during the peak hour periods, an intersection capacity 

analysis was undertaken for the study area intersections using Synchro 8.0, a traffic analysis software 

package based on the methods outlined in the Highway Capacity Manual. 

Individual critical movements are assessed based on proportion of utilized capacity (a volume to capacity 

or v/c ratio) and on delay (the level of service or LOS). In general terms, a v/c of 0.90 or less is acceptable, 

as is a LOS of D or better, which represents optimized conditions. If the volume-to-capacity ratios are 

greater than 0.90 or the movements have LOS values of D, E or F, then intersection/road improvements 

may be warranted. With respect to delay, a Level of Service of “A” represents minimal delay, and a LOS of 

“F” represents significant delay to the critical movement. 

The results for the existing intersection capacity analysis are summarized in Table 2.1; the existing lane 

configurations and traffic control arrangements were applied. Additionally, the analysis followed the 

methodologies and incorporated the traffic factors as outlined by the Alberta Transportation TIA 

Guidelines and Synchro parameters are based on the City of Lethbridge TIA Guidelines due to the close 

proximity to the City. 

The Synchro output summaries are included in Appendix C. 
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Table 2.1: Existing Intersection Capacity Analysis 

Intersection Movement 

AM Peak PM Peak 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

Highway 508/Highway 4 

(west intersection) 

EBT 0.02 B 10.2 0.6 0.02 B 10.2 0.6 

EBR 0.02 B 10.2 0.6 0.02 B 10.2 0.6 

WBL/T 0.03 B 10.6 0.7 0.03 B 11.5 0.7 

SBL < 0.01 A 7.3 0.1 < 0.01 A 0.0 0.0 

SBT 0.07 A 0.0 0.0 0.10 A 0.0 0.0 

SBR 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/Highway 4 

(east intersection) 

EBL/T 0.03 B 11.6 0.9 0.02 B 10.9 0.4 

WBT/R 0.01 B 11.5 0.3 0.01 A 9.8 0.3 

NBL 0.01 A 7.3 0.2 0.01 A 7.4 0.2 

NBT 0.13 A 0.0 0.0 0.09 A 0.0 0.0 

NBR < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/Existing Access 

EB < 0.01 A 0.0 0.0 < 0.01 A 0.3 0.0 

WB < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

NB < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

SB 0.01 A 8.8 0.1 0.01 A 8.9 0.1 

Highway 508/Highway 5 

EB 0.01 C 15.3 0.3 0.02 C 15.5 0.5 

WB 0.05 B 11.9 1.2 0.07 B 11.9 1.8 

NBL/T < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

NBR 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

SBL 0.02 A 8.1 0.4 0.03 A 7.9 0.6 

SBT/R 0.16 A 0.0 0.0 0.19 A 0.0 0.0 

 

As shown in Table 2.1, the results indicated that all study area intersections are currently operating within 

acceptable capacity parameters, therefore no improvements are required to accommodate the existing 

traffic volumes. 
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2.2.3 Illumination Warrant 

Bunt & Associates undertook an illumination warrant for the three existing intersections based on the 

Transportation Association of Canada (TAC) methodology for Illumination of Isolated Rural Intersections
1

. 

The illumination warrant review the geometric, operational, environmental and collision factors for the 

study area intersections. Illumination is warranted based on the following criteria: 

 Total Points  240 points: Full illumination is warranted 

 120  Total Points  240: Partial and/or delineation lighting warranted: 

o if Geometric Factors Subtotal  80 points: partial lighting to illuminate key decision areas, 

potential conflict points, and/or hazards, 

o if Operational Factors Subtotal  120 points: delineation lighting to illuminate pedestrians or cross 

street traffic, 

o if Collision History Subtotal = 120 points: review collisions to determine appropriate lighting 

strategy. 

 < 120 Points: Illumination is not warranted 

Based on Bunt & Associates site visit along with traffic data and collision data from Alberta Transportation, 

the illumination warrants were completed based on the above criteria. 

Highway 508/ Highway 4 

Based on the illumination warrant under existing traffic conditions, the intersection of Highway 508/ 

Highway 4 scored 156 points. As a result, the intersection warrants partial and/or delineation lighting; 

however the individual criteria for geometric, operational and collision history are not met to determine 

whether partial and/or delineated lighting is warranted. As such, it is recommended that the intersection 

is reviewed and that partial and/or delineated lighting is implemented. 

Highway 508/ Highway 5 

Based on the illumination warrant under existing traffic conditions, the intersection of Highway 508/ 

Highway 4 scored 131 points. As a result, the intersection warrants partial and/or delineation lighting; 

however the individual criteria for geometric, operational and collision history are not met to determine 

whether partial and/or delineated lighting is warranted. As such, it is recommended that the intersection 

is reviewed and that either partial and/or delineated lighting is implemented. 

                                                   

1

 Illumination of Isolated Rural Intersections, Transportation Association of Canada (TAC), February 2001.  
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Highway 508/ Existing Access 

Based on the illumination warrant under existing traffic conditions, the intersection of Highway 508/ 

Highway 4 scored 46 points. As a result, no illumination is warranted at the intersection. 

The illumination warrant summaries are included in Appendix D. 

2.2.4 Rail Crossing Warrant 

The Canadian Pacific (CP) Railway has a line that runs adjacent to Highway 4 on the west side. Based on 

information obtained from CP, this rail line is considered to be a part of the main line, which has 

unscheduled traffic but has an estimated frequency of 3 to 8 fright trains per 24-hour period and can be 

expected any time during the day or night. A typical train is 125 railcars in length with 2-4 engines and 

operates at a speed of 55 km/h (35mph) along this section of track. 

Rail/road crossings are classified as either grade-separated or at-grade; and at-grade rail/road crossings 

can be further classified into two separate categories, passive or active.  A review of the existing 

conditions confirmed that the Highway 508 at-grade rail/road crossings exhibit passive control (i.e., no 

warning signal or gate arms).  

A review of Transport Canada’s
2

 requirements for rail crossings determines that lights are required at a 

rail crossing when the forecast cross product
3

 is 1,000 or more and gates are required when the forecast 

cross product is 50,000 or more. The cross product for the crossing at Highway 508 is 3,600
4

, therefore, 

warning lights are warranted as the cross product is greater than 1,000 based on existing conditions at 

the Highway 508 crossing.  

2.2.5 Stopping Sight Distance 

Bunt & Associates completed a stopping sight distance (SSD) review based on Alberta Transportation’s 

Highway Geometric Design Guide. The minimum stopping sight distance is the length of roadway ahead 

visible to the driver. The minimum sight distance available on a roadway should allow a vehicle to stop 

prior to reaching a fixed object such as a stop sign when travelling at an assumed speed, which is based 

on the design speed of the roadway. 

                                                   

2

 RTD 10 Road/Railway Grade Crossings Technical Standards and Inspection, Testing and Maintenance Requirements, 

Transport Canada, March 2002. 

3

 Forecast cross product = number of trains per day * daily traffic volume on the roadway 

4

 The cross product was calculated on the maximum number of expected trains per day (8 trains per day) to utilize the 

most conservative estimate. 
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Highway 4 

The posted speed limit on Highway 4 is 110 km/hr and as such the design speed is likely 120 km/hr, 

which requires a minimum SSD of 270 metres. Based on Bunt & Associates site visit, the minimum 

stopping sight distance was observed at greater than 500 metres in both the north and south directions at 

the intersection with Highway 508. As such, the minimum stopping sight distance is achieved and 

therefore no improvements are required at this time. 

Highway 508 

The posted speed limit on Highway 508 as it approaches is 45 km/h due to the railway crossing which, is 

approximately 35-40 metres from the intersection with Highway 4. Based on a design speed of 50-60 

km/hr, the minimum SSD is 65-85 metres. Based on Bunt & Associates site visit, the minimum stopping 

sight distance was observed at greater than 100 metres in the eastbound direction at the intersection with 

Highway 4. As such, the minimum stopping sight distance is achieved and therefore no improvements are 

required at this time. 

The posted speed limit on Highway 508 in the vicinity of Highway 5 is 100 km/hr and as such the design 

speed is likely 110 km/hr which requires a minimum SSD of 235 metres. Based on Bunt & Associates site 

visit, the minimum stopping sight distance was observed at greater than 500 metres in both the east and 

west directions at the intersection with Highway 5. As such, the minimum stopping sight distance is 

achieved and therefore no improvements are required at this time. 

The intersection of Highway 508 at the existing access has a posted speed limit of 85km/hr due to the 

horizontal curve within the vicinity of the access location. The minimum SSD for a design speed of 90-

100km/hr which is typical for a 85km/h posted speed limit is 170 – 200 metres. Again, based on Bunt & 

Associates site visit, the minimum stopping sight distance was observed at greater than 200 metres in 

both the east and west directions at the intersection of Highway 508 and the existing access. As such, the 

minimum stopping sight distance is achieved and therefore no improvements are required at this time. 

Highway 5 

The posted speed limit on Highway 5 is 100 km/hr and as such the design speed is likely 110 km/hr., 

which requires a minimum SSD of 235 metres. Based on Bunt & Associates site visit, the minimum 

stopping sight distance was observed at greater than 500 metres in both the north and south directions at 

the intersection with Highway 508. As such, the minimum stopping sight distance is achieved and 

therefore no improvements are required at this time. 
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2.2.6 Road Link Analysis 

The existing link volumes were assessed based on typical Alberta Transportation highway standards. 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. The results of the assessment are summarized in Table 

2.2.  

Table 2.2: Existing Road Link Analysis 

Road Link Road Classification 

Recommended 

Daily Traffic Volume 

(vehicles per day) 

Existing 

Daily Traffic Volume
5

 

(vehicles per day) 

Highway 4 4-lane Primary Highway > 12,000 6,200 

Highway 508 2-lane Secondary Highway < 12,000 450 - 550 

Highway 5 2-lane Primary Highway < 12,000 5,500 

Existing Access Rural Local Road (gravel) < 500 < 100 

Based on the road link analysis, all of the road links within the vicinity of the site are within the 

recommended daily traffic volume design guidelines for the various classifications of roadways.  

 

 

                                                   

5

 Traffic volumes are rounded to the nearest 100 for volumes greater than 1,000 vpd and to the nearest 10 for volumes 

less than 1,000vpd. 
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3. 20-YEAR BACKGROUND TRAFFIC CONDITIONS 

3.1 Study Area Road Network 

The adjacent road network within the vicinity of the subject site at the 20-Year horizon is anticipated to 

remain the same as under existing conditions with the exception of the proposed access shifting to the 

west as previously discussed.    

3.2 20-Year Horizon Traffic Volumes 

3.2.1 Forecast Traffic Volumes 

Bunt & Associates determined the 20-year target forecast traffic volumes based on the highway growth 

that has occurred over the last 5 years based on the traffic counts from the AT website. Based on that 

information, Highway 4 has an average of 2.01% yearly growth over the last five years and thus a 2% yearly 

linear growth rate was applied. Hwy 5 yearly data only increased in 2012 over the last five years when an 

update count was completed and as such had a large increase of roughly 13% with no growth in the other 

previous years. As such an average of 3.44% was found over the last five years. Therefore a linear growth 

rate of 3.5% was applied on Highway 5. It should be noted that this growth rate is higher than the typical 

growth rate that Alberta Transportation applies (2.5% is typical) on most highways and ambient traffic 

likely cannot increase as much as 3.5%; however since this is the observed increase Bunt & Associates 

chose to use the 3.5% and thus through traffic on Highway 5 is likely on the conservative side.  Highway 

508 showed a yearly growth rate of 0.46% over the last year; however Bunt feels it is prudent to utilize a 

more conservative growth rate of 2% per year on Highway 508. 

The 20-year horizon forecast background traffic turning movement volumes are shown in Exhibit 3.1. The 

background traffic growth calculations are included in Appendix E. 

3.2.2 Intersection Treatment Type 

The Alberta Transportation Intersection Treatment type was determined for Highway 508 at both the 

realigned proposed site access and at Highway 5.  

Highway 508 at Realigned Proposed Site Access 

Left Turn Lane Warrant 

Based on the Alberta Transportation Highway Geometric Design Guide, the warrant for left turns lanes on 

a two-lane highway determines the intersection treatment type that should be applied.  
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Utilizing the 20-year background traffic volumes at the intersection of Highway 508 and the realigned 

proposed site access, the PM peak hour traffic volumes are the worst case scenario and as such were the 

traffic volumes used for this analysis. The volume of left turn vehicles is 1 vph, the approaching volume is 

23 vph, resulting in 4% left turn vehicles in the approaching volume and the opposing traffic is 19 vph. 

Based on D-7.6-7a with a design speed of 110 km/hr on Highway 508, a Type I intersection is warranted. 

Right Turn Lane Warrant 

An exclusive right turn lane is warranted when all of the following criteria are met: 

 Main (or through) road AADT ≥ 1800 

 Intersecting road AADT ≥ 900, and 

 Right turn daily traffic volume ≥ 360 for the movement in question 

Based on the above criteria a right turn lane is not warranted for the westbound direction as the main road 

AADT is 450 vpd, the intersecting road AADT is less than 100 and the right turn lane volume is 10 vpd. 

Highway 508 at Highway 5 

Left Turn Lane Warrant 

Utilizing the 20-year background traffic volumes on Highway 508 at the intersection with Highway 5, the 

AM peak hour traffic volumes are the worst case scenario and as such were the traffic volumes used for 

this analysis. The volume of left turn vehicles is 6 vph, the approaching volume is 24 vph, resulting in 25% 

left turn vehicles in the approaching volume and the opposing traffic is 4 vph. Based on D-7.6-7c with a 

design speed of 110 km/hr on Highway 508, a Type I intersection is warranted.  

Right Turn Lane Warrant 

Based on the right turn lane warrant stated earlier, a right turn lane is not warranted for the westbound 

direction on Highway 508 at Highway 5 as the main road AADT is 6,200 vpd, the intersecting road AADT is 

700 vpd and the right turn lane volume is 240 vpd. 

3.2.3 Intersection Capacity Analysis 

To evaluate the 20-year horizon total background traffic operation conditions during the peak hour 

periods, an intersection capacity analysis was undertaken for the study area intersections using Synchro 

8.0, a traffic analysis software package based on the methods outlined in the Highway Capacity Manual. 
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The results for the 20-year horizon background intersection capacity analysis are summarized in Table 

3.1. The analysis was based on the existing intersection lane configurations with the shifted access point 

and traffic controls. Additionally, the analysis followed the methodologies and incorporated the traffic 

factors as outlined by the Alberta Transportation TIA Guidelines and Synchro parameters are based on the 

City of Lethbridge TIA Guidelines due to the close proximity to the City. 

The Synchro output summaries are included in Appendix C. 

Table 3.1: 20-Year Total Background Intersection Capacity Analysis 

Intersection Movement 

AM Peak PM Peak 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

Highway 508/Highway 4 

(west intersection) 

EBT 0.02 B 10.2 0.6 0.02 B 10.2 0.6 

EBR 0.02 B 10.2 0.6 0.02 B 10.2 0.6 

WBL/T 0.03 B 10.7 0.7 0.03 B 11.6 0.8 

SBL < 0.01 A 7.3 0.1 < 0.01 A 0.0 0.0 

SBT 0.07 A 0.0 0.0 0.11 A 0.0 0.0 

SBR 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/Highway 4 

(east intersection) 

EBL/T 0.03 B 11.7 0.9 0.02 B 11.0 0.4 

WBT/R 0.01 B 11.6 0.3 0.01 A 9.8 0.3 

NBL 0.01 A 7.3 0.2 0.01 A 7.4 0.3 

NBT 0.14 A 0.0 0.0 0.10 A 0.0 0.0 

NBR < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/ 

Future Realigned Access 

EB < 0.01 A 0.0 0.0 < 0.01 A 0.3 0.0 

WB 0.02 A 0.0 0.0 0.01 A 0.0 0.0 

SB 0.01 A 8.8 0.1 0.01 A 8.9 0.1 

Highway 508/Highway 5 

EB 0.01 C 16.1 0.3 0.02 C 16.3 0.5 

WB 0.05 B 12.2 1.3 0.08 B 12.2 2.0 

NBL/T < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

NBR 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

SBL 0.02 A 8.2 0.4 0.03 A 7.9 0.7 

SBT/R 0.17 A 0.0 0.0 0.21 A 0.0 0.0 

 

As shown in Table 3.1, the results indicated that all study area intersections continue to operate within 

acceptable capacity parameters based on the increase in traffic for the 20-year background traffic 

volumes; as such no improvements are required to accommodate the 20-year background traffic volumes. 
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3.2.4 Illumination Warrant 

Once again, Bunt & Associates undertook an illumination warrant for the three existing intersections based 

on the Transportation Association of Canada (TAC) methodology for Illumination of Isolated Rural 

Intersections
6

 utilizing the 20-year background traffic volumes. The illumination warrant again reviewed 

the geometric, operational, environmental and collision factors for the study area intersections.  

Highway 508/ Highway 4 

Based on the illumination warrant under 20-year background traffic conditions, the intersection of 

Highway 508/ Highway 4 continued to score 156 points based on the 20-year background traffic volumes. 

One again as a result, the intersection warrants partial and/or delineation lighting; however the individual 

criteria for geometric, operational and collision history are not met to determine whether partial and/or 

delineated lighting is warranted. As such, it is recommended that the intersection is reviewed and that 

partial and/or delineated lighting is implemented. 

Highway 508/ Highway 5 

Based on the illumination warrant under 20-year background traffic conditions, the intersection of 

Highway 508/ Highway 4 continues to score 131 points based on the 20-year background traffic volumes. 

Once again as a result, the intersection warrants partial and/or delineation lighting; however the individual 

criteria for geometric, operational and collision history are not met to determine whether partial and/or 

delineated lighting is warranted. As such, it is recommended that the intersection is reviewed and that 

partial and/or delineated lighting is implemented. 

Highway 508/ Existing Access 

Based on the illumination warrant under 20-year background traffic conditions, the intersection of 

Highway 508/ Highway 4 scored 46 points based on the 20-year background traffic volumes. As a result, 

no illumination is warranted at the intersection. 

The 20-year background traffic illumination warrant summaries are included in Appendix D. 

3.2.5 Rail Crossing Warrant 

The rail crossing warrant was once again completed based on the 20-year background traffic volumes. 

Again, Transport Canada’s
7

 requirements for rail crossings determines that lights are required at a rail 

crossing when the forecast cross-product
8

 is 1,000 or more and gates are required when the forecast cross 

product is 50,000 or more. The cross product for the crossing at Highway 508 remains at 3,600
9

 based on 

                                                   

6

 Illumination of Isolated Rural Intersections, Transportation Association of Canada (TAC), February 2001.  

7

 RTD 10 Road/Railway Grade Crossings Technical Standards and Inspection, Testing and Maintenance Requirements, 

Transport Canada, March 2002. 

8

 Forecast cross product = number of trains per day * daily traffic volume on the roadway 

9

 The cross product was calculated on the maximum number of expected trains per day (8 trains per day) to utilize the 

most conservative estimate. 
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the 20-year background traffic volumes, thus once again warning lights continue to be warranted as the 

cross product remains greater than 1,000 based on the 20-year background traffic conditions at the 

Highway 508 crossing.  

3.2.6 Road Link Analysis 

The 20-year background link volumes were assessed based on typical Alberta Transportation highway 

standards. 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 background traffic. The results of the assessment are summarized in 

Table 3.2 and also illustrated previously on Exhibit 3.1. 

Table 3.2: 20-Year Background Road Link Analysis 

Road Link Road Classification 

Recommended 

Daily Traffic Volume 

(vehicles per day) 

20-Year Background 

Daily Traffic Volume
10

 

(vehicles per day) 

Highway 4 4-lane Primary Highway > 12,000 6,400 

Highway 508 2-lane Secondary Highway < 12,000 450 – 700 

Highway 5 2-lane Primary Highway < 12,000 6,200 

Re-aligned Access Rural Local Road (gravel) < 500 < 100 

Based on the road link analysis, all of the road links within the vicinity of the site are within the 

recommended daily traffic volume design guidelines for the various classifications of roadways.  

                                                   

10

 For the purpose of this study, the daily traffic volumes estimates were based on ten times the PM peak hour volumes. 

Again rounding took place as under existing traffic conditions. 
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4. SITE TRAFFIC VOLUMES 

4.1 Proposed Land Use 

The proposed development concept is expected to contain approximately 120 acres that will be developed 

as light to medium industrial land use servicing the agriculture and oilfield industries. Within the 120 

acres of proposed development, approximately 10 acres is already developed with existing businesses in 

operation and as such the remaining 110 acres of undeveloped land will only be assessed as part of the 

transportation analysis. 

The development will have one access location as previously discussed; the existing access will be shifted 

to the west along the tangent on the curve closer to the canal crossing. 

4.2 Site Traffic Generation 

The trip generation rates used in this study were sourced from the Institute of Transportation Engineers 

(ITE) Trip Generation Handbook, 8
th

 Edition Land Use Code 110, General Light Industrial. The AM Peak hour 

trip rate utilized was 7.51 trips / acre 
 

(83% inbound/ 17% outbound) while the PM peak hour rate utilized 

was 7.26 trips / acre (22% inbound/ 78% outbound). 

The selected trip generation rates were applied to the proposed land use, and the results of trip 

generation calculations are summarized in Table 4.1. 

Table 4.1: Peak Hour Site Traffic Generation 

Land Use Size 

Trip 

Generation Rate 

Inbound 

Trips 

Outbound 

Trips 

Total 

Trips 

AM Peak Hour 

General Light Industrial  110.4 acres 7.51 trips/acre 688  141 829 

PM Peak Hour 

General Light Industrial 110.4 acres 7.26 trips/acre 176 626 802 
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4.3 Site Traffic Distribution  

The site traffic trip distribution was based on several factors. Based on the existing traffic count for the 

few businesses on site, the majority of traffic is coming from the north on Hwy 4, traffic coming from Hwy 

5 and from the south on Hwy 4 is about the same and a small portion is coming from the east. With that 

said, the client has stated that employees will likely come from south Lethbridge and customers will likely 

come from outside of Lethbridge and/or have interactions with the industrial area. Bunt & Associates also 

completed time trials during the site visit and from the proposed site to the intersection of Mayor Magrath 

Drive and 24th Avenue S, which is common point in the south part of Lethbridge, it is faster to take Hwy 4 

to this location versus Hwy 5 by approximately 3 minutes.  

Based on a combination of these factors and in Bunt & Associates experience, the site traffic distribution is 

shown in Table 4.2. 

Table 4.2: Site Traffic Distribution 

Direction Distribution 

To/from the north on Highway 4 60% 

To/from the south on Highway 4 15% 

To/from the west on Highway 5 via Highway 5 North 15% 

To/from the west on Highway 5 via Highway 5 South 5% 

To/from the east Hn highway 508 5% 

Total 100% 

 

The resulting site generated traffic volumes are illustrated in Exhibit 4.1. 
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5. POST DEVELOPMENT TRAFFIC CONDITIONS 

The post development traffic volumes were developed by adding the site generated traffic to both the 

existing traffic and 20-year background traffic volumes.  

5.1 Opening Day Post Development Conditions 

The Opening Day post development traffic volumes were developed by adding the site generated traffic 

volumes to the existing traffic volumes. The Opening Day Post Development traffic volumes are illustrated 

in Exhibit 5.1 

5.1.1 Intersection Treatment Type 

The Alberta Transportation Intersection Treatment type was determined on Highway 508 at both the 

realigned proposed site access and at Highway 5 based on the Opening Day post development traffic 

volumes. 

Highway 508 at Realigned Proposed Site Access 

Left Turn Lane Warrant 

Utilizing the Opening Day post development traffic volumes at the intersection of Highway 508 and the 

realigned proposed site access, the AM peak hour traffic volumes are the worst case scenario and as such 

were the traffic volumes used for this analysis. The volume of left turn vehicles is 138 vph, the 

approaching volume is 153 vph, resulting in 90% left turn vehicles in the approaching volume and the 

opposing traffic is 574 vph. Based on D-7.6-7d (the highest left turn lane volume graph is for 40%) with a 

design speed of 110 km/hr on Highway 508, a Type IV intersection is warranted.  

Right Turn Lane Warrant 

Based on the right turn lane warrant stated earlier, a right turn lane is warranted for the westbound 

direction on Highway 508 at the realigned proposed site access because the main road AADT is 6,900 vpd, 

the intersecting road AADT is 8,100 vpd and the right turn lane volume is 1,420 vpd. 



Lethbridge Agri-Business Park
June 2014 Scale NTS &

N

Lethbridge Agri-Business Park
bunt & associates | Project No. 1283-09 | 1283-09_RPT-EXHs_2014-JUN.cdr | HMF

Exhibit 5.1

Opening Day Post Development Traffic Volumes

SITESITE

P
ro

p
o

s
e
d

A
c
c
e
s
s

C
P

R
a
il

L
in

e

4

5

5

508TWP
RD. 80

Lo
ca

l

Rd.

556(142)

138(36)
15(21)

18(17)

2
9
(1

2
5
)

1
1
7
(5

0
5
)

2
9
9
(2

3
1
)

37(117)
1(3)

4(4)

1
(0

)

0(2)

4
4
(1

1
)

13(40)

0(0)

4
(7

)
2
3
8
(2

8
3
)

1
1
9
(5

6
)

399(279)

3(6
)

37(1
1)

95(3
79)

115(39)

11(3
6)

0(1)

1(0
)

26(1
11)

422(109)

198(308)
3(0)

LEGEND

Vehicle Volumes

Daily Vehicle Volumes

AM Peak

PM Peak(YY)

XX

0,000

8
,1

0
0 6,9

00

2,300

550

200
6,9

00

8
,1

0
0

7
,0

0
0

10,800

7,400

5
,7

0
0



 

 

33 
Lethbridge Agri-Business Park TIA Final Report 

bunt & associates | Project No. 1283-09 | June 20, 2014 

Highway 508 at Highway 5 

Left Turn Lane Warrant 

Utilizing the Opening Day post development traffic volumes on Highway 508 at the intersection with 

Highway 5, the PM peak hour traffic volumes are the worst case scenario and as such were the traffic 

volumes used for this analysis. The volume of left turn vehicles is 40 vph, the approaching volume is 160 

vph, resulting in 25% left turn vehicles in the approaching volume and the opposing traffic is 6 vph. Based 

on D-7.6-7c with a design speed of 110 km/hr on Highway 508, a Type I intersection is warranted.  

Right Turn Lane Warrant 

Based on the right turn lane warrant stated earlier, a right turn lane is warranted for the westbound 

direction on Highway 508 at Highway 5 as the main road AADT is 7,000 vpd, the intersecting road AADT is 

2,300 vpd and the right turn lane volume is 1,170 vpd. 

5.1.2 Intersection Capacity Analysis 

The Synchro 8.0 software package was used to assess the study area intersections based on the Opening 

Day post development traffic conditions. The Opening Day post development traffic analysis was 

completed assuming the existing lane arrangements with the realignment of the proposed access as 

previously discussed along with the intersection treatment types determined above and the existing traffic 

controls. The intersection capacity results for the Opening Day post development traffic conditions are 

summarized in Table 5.1.  The Synchro outputs are attached in Appendix C. 
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Table 5.1: Opening Day Post Development Intersection Capacity Analysis 

Intersection Movement 

AM Peak PM Peak 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

Highway 508/Highway 4 

(west intersection) 

EBT 0.18 B 11.2 5.3 0.93 E 45.5 99.0 

EBR 0.18 B 11.2 5.3 0.93 E 45.5 99.0 

WBL/T 0.50 C 24.9 21.1 0.12 B 13.4 3.1 

SBL < 0.01 A 7.3 0.1 < 0.01 A 0.0 0.0 

SBT 0.07 A 0.0 0.0 0.10 A 0.0 0.0 

SBR 0.28 A 0.0 0.0 0.07 A 0.0 0.0 

Highway 508/Highway 4 

(east intersection) 

EBL/T 0.34 C 20.2 12.0 0.76 D 26.9 55.6 

WBT/R 0.14 C 17.5 3.8 0.03 B 11.2 0.8 

NBL 0.08 A 7.5 2.2 0.03 A 7.4 0.7 

NBT 0.13 A 0.0 0.0 0.09 A 0.0 0.0 

NBR < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/ 

Future Realigned Access 

EBL 0.17 A 9.7 4.9 0.03 A 7.7 0.7 

EBT 0.01 A 0.0 0.0 0.01 A 0.0 0.0 

WBT 0.01 A 0.0 0.0 0.01 A 0.0 0.0 

WBR 0.37 A 0.0 0.0 0.09 A 0.0 0.0 

SB 0.29 B 13.7 13.7 0.83 D 26.1 77.4 

Highway 508/Highway 5 

EB 0.02 C 21.8 0.5 0.03 C 18.7 0.6 

WBL/T 0.07 B 13.5 1.7 0.17 B 12.5 5.0 

WBR 0.07 B 13.5 1.7 0.17 B 12.5 5.0 

NBL/T < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

NBR 0.03 A 0.0 0.0 0.01 A 0.0 0.0 

SBL 0.12 A 8.6 3.2 0.05 A 8.0 1.3 

SBT/R 0.16 A 0.0 0.0 0.19 A 0.0 0.0 
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As can be seen in the Table 5.1, with the addition of site generated traffic from the proposed 

development, the west intersection of Highway 4/ Highway 508 experiences LOS E and v/c ratio of 0.93 

during the PM peak hour. Due to the location of this intersection, it is unlikely that a traffic signal would 

be implemented. Bunt & Associates completed a traffic signal warrant for the intersection which resulted 

in a score of 74 points out of the required 100 points. Therefore a traffic signal is not warranted. The 

signal warrant analysis is attached in Appendix F.  

Bunt & Associates also completed a sensitivity analysis as it is likely that drivers may avoid the congestion 

at Highway 4/ Highway 508 if they are not captive to the route and will shift to utilize Highway 5 to the 

west and then head north towards the City of Lethbridge. If approximately 5-10% of the eastbound site 

generated traffic on Highway 508 in fact shifted to head to the west and utilize Highway 5 versus Highway 

4 to head north, the west intersection at Highway 4/ Highway 508 would be within the acceptable capacity 

parameters and the increase in traffic volumes at the Highway 5/ Highway 508 intersection would 

continue to be accommodated with the intersection still operating within the acceptable capacity 

parameters.  

Bunt & Associates therefore recommends that the intersection of Highway 4/ Highway 508 be reviewed as 

each stage of the proposed development is implemented to determine the impacts on the intersection of 

Highway 4/ Highway 508. This is crucial as trip rates applied to the site may be conservative, and the 

actual trip ends may be much lower than used in this analysis. 

The queue length for the west intersection at Highway 508/ Highway 4 also was reviewed as the 95
th

 

percentile queue extends back to the west approximately 100 metres back to the west, crossing the CP 

rail line. A SimTraffic simulation run was completed, which resulted in a 53 metre 95
th

 percentile queue 

length. The existing distance between the stop line on Highway 508 at Highway 4 to the railway crossing 

is approximately 30 metres and as such traffic will queue across the railway tracks resulting in a major 

safety concern. Bunt & Associates therefore recommends the implementation of warning gates at the 

railway crossing as a safety measure. It should be noted that the railway crossing warrant was 

subsequently completed and warning gates are in fact warranted at this crossing. 

The east intersection of Highway 4/ Highway 508 experiences a LOS D for the eastbound movement; 

however the v/c ratio is only 0.76 and the queue length is less than the existing spacing between the east 

and west intersections. With that said, Bunt & Associates does not feel that any improvements are required 

at this time for the east intersection at Highway 4/ Highway 508. 

The future realigned access with Highway 508 also experiences a LOS D during the PM peak hour for the 

southbound movements however the v/c ratio is 0.83. A southbound right turn lane of approximately 50 

metres in length could be implemented to bring the LOS down to a LOS C, however in Bunt & Associates 

opinion it is not required since the southbound leg is within the proposed site.  
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5.1.3 Illumination Warrant 

Once again, Bunt & Associates undertook an illumination warrant for the three study area intersections 

based on the Transportation Association of Canada (TAC) methodology for Illumination of Isolated Rural 

Intersections
11

 utilizing the Opening Day post development traffic volumes. The illumination warrant again 

reviewed the geometric, operational, environmental and collision factors for the study area intersections.  

Highway 508/ Highway 4 

Based on the illumination warrant under the Opening Day post development traffic conditions, the 

intersection of Highway 508/ Highway 4 scored 236 points. As a result the intersection warrants partial 

and/or delineation lighting. Based on the above criteria and the results of the illumination warrant, the 

operational factors scored 180 points and thus is greater than the 120 points which warrants delineation 

lighting to illuminate pedestrians and or cross street traffic which is the case at this intersection.  

As previously found under existing traffic conditions it was determined that illumination was warranted; 

however it was undetermined as to whether partial or delineated lighting was required. Now based on the 

post development traffic analysis, it is has been determined that delineation lighting required and thus is 

recommended to be installed at the intersection of Highway 4/Highway 508. 

Highway 508/ Highway 5 

Based on the illumination warrant under Opening Day traffic conditions, the intersection of Highway 508/ 

Highway 4 now scores 191 points. As a result the intersection warrants partial and/or delineation lighting. 

Based on the above criteria and the results of the illumination warrant, the operational factors scored 170 

points and thus is greater than the 120 points which warrants delineation lighting to illuminate 

pedestrians and or cross street traffic which again is the case at this intersection.  

It was determined that illumination was warranted under the existing traffic conditions; however it was 

undetermined as to whether partial or delineated lighting was required. Now based on the post 

development traffic analysis, it is has been determined that delineation lighting is required and is 

therefore recommended to be installed at the intersection of Highway 5/Highway 508. 

Highway 508/ Realigned Access 

Based on the illumination warrant under Opening Day traffic conditions, the intersection of Highway 508/ 

realigned access now scores 166 points. As a result the intersection warrants partial and/or delineation 

lighting. Based on the above criteria and the results of the illumination warrant, the operational factors 

scored 140 points and thus is greater than the 120 points which warrants delineation lighting to 

illuminate pedestrians and or cross street traffic which again is the case at this intersection.  

                                                   

11

 Illumination of Isolated Rural Intersections, Transportation Association of Canada (TAC), February 2001.  
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As a result, Bunt & Associates recommends that delineation lighting be installed at the intersection of 

Highway 508 at the realigned access. 

The Opening Day post development traffic illumination warrant summaries are included in Appendix D. 

5.1.4 Rail Crossing Warrant 

The rail crossing warrant was once again completed based on the Opening Day post development traffic 

volumes. Again, Transport Canada’s
12

 requirements for rail crossings determines that lights are required at 

a rail crossing when the forecast cross-product
13

 is 1,000 or more and gates are required when the 

forecast cross product is 50,000 or more. The cross product for the crossing at Highway 508 is now 

55,200
14

 based on the Opening Day post development traffic volumes. As a result of the cross product 

being greater than 50,000, gates are now warranted at the railway crossing on Highway 508 with the 

inclusion of the proposed site generated traffic volumes. In addition, the warning gates will provide a 

safety measure for the queue that is expected to extend back towards the railway tracks as previously 

discussed. 

5.1.5 Road Link Analysis 

The Opening Day post development link volumes were again assessed based on typical Alberta 

Transportation highway standards. 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 on the addition of the proposed site generated traffic 

volumes to the existing traffic volumes. The results of the assessment are summarized in Table 5.2 and 

also illustrated previously on Exhibit 5.1.  

Table 5.2: Opening Day Post Development Road Link Analysis 

Road Link Road Classification 

Recommended 

Daily Traffic Volume 

(vehicles per day) 

Opening Day Post Development 

Daily Traffic Volume
15

 

(vehicles per day) 

Highway 4 4-lane Primary Highway > 12,000 10,800 

Highway 508 2-lane Secondary Highway < 12,000 6,900 

Highway 5 2-lane Primary Highway < 12,000 7,000 

Re-aligned Access Rural Local Road (gravel) < 500 8,100 

                                                   

12

 RTD 10 Road/Railway Grade Crossings Technical Standards and Inspection, Testing and Maintenance Requirements, 

Transport Canada, March 2002. 

13

 Forecast cross product = number of trains per day * daily traffic volume on the roadway 

14

 The cross product was calculated on the maximum number of expected trains per day (8 trains per day) to utilize the 

most conservative estimate. 
15

 For the purpose of this study, the daily traffic volumes estimates were based on ten times the PM peak hour volumes. 

Again rounding took place as under existing traffic conditions. 
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Based on the road link analysis, the majority of the road links within the vicinity of the site are within the 

recommended daily traffic volume design guidelines for the various classifications of roadways. However 

with the addition of the site generated traffic volumes to the proposed access, Bunt & Associates 

recommends that the access roads within the site be upgraded from a gravel surface to a paved surface 

roadway. 

5.2 20-Year Post Development Conditions 

The 20-year post development traffic volumes were developed by adding the site generated traffic 

volumes onto the 20-year background traffic volumes. The 20-year Post Development traffic volumes are 

illustrated in Exhibit 5.2. 

5.2.1 Intersection Treatment Type 

The Alberta Transportation Intersection Treatment type was determined on Highway 508 at both the 

realigned proposed site access and at Highway 5 based on the 20-year post development traffic volumes. 

Highway 508 at Realigned Proposed Site Access 

The left turn lane warrant was once again completed based on the 20-year post development traffic 

volumes however due to the minimal increase in traffic volumes the warrant continued to result in the 

need of a Type IV intersection.  

With the implementation of a right turn lane already in place at the Opening Day horizon, the right turn 

lane warrant was not completed for the 20-year post development horizon. 

Highway 508 at Highway 5 

Again, the left turn lane warrant was once again completed based on the 20-year post development traffic 

volumes however due to the minimal increase in traffic volumes the warrant continued to result in the 

need of a Type I intersection. 

With the implementation of a right turn lane already in place at the Opening Day horizon, the right turn 

lane warrant was not completed for the 20-year post development horizon. 

5.2.2 Intersection Capacity Analysis 

The Synchro 8.0 software package was used to assess the study area intersections based on the 20-year 

post development traffic conditions. The 20-year post development traffic analysis was completed 

assuming the existing lane arrangements with the realignment of the proposed access as previously 

discussed along with the intersection treatment types determined above and the existing traffic controls. 

The intersection capacity results for the 20-year post development traffic conditions are summarized in 

Table 5.3.  The Synchro outputs are attached in Appendix C. 
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Table 5.3: 20-Year Post Development Intersection Capacity Analysis 

Intersection Movement 

AM Peak PM Peak 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

v/c LOS 

Delay 

(s) 

Queue 

(m) 

Highway 508/Highway 4 

(west intersection) 

EBT 0.19 B 11.3 5.4 0.94 E 49.0 103.6 

EBR 0.19 B 11.3 5.4 0.94 E 49.0 103.6 

WBL/T 0.51 D 25.7 22.0 0.12 B 13.5 3.3 

SBL < 0.01 A 7.3 0.1 < 0.01 A 0.0 0.0 

SBT 0.07 A 0.0 0.0 0.11 A 0.0 0.0 

SBR 0.28 A 0.0 0.0 0.07 A 0.0 0.0 

Highway 508/Highway 4 

(east intersection) 

EBL/T 0.35 C 20.8 12.5 0.77 D 28.1 57.8 

WBT/R 0.15 C 18.0 4.1 0.03 D 11.3 0.8 

NBL 0.08 A 7.5 2.2 0.03 B 7.4 0.7 

NBT 0.14 A 0.0 0.0 0.10 A 0.0 0.0 

NBR < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

Highway 508/ 

Future Realigned Access 

EBL 0.17 A 9.7 4.9 0.03 A 7.7 A 

EBT 0.01 A 0.0 0.0 0.01 A 0.0 A 

WBT 0.01 A 0.0 0.0 0.01 A 0.0 A 

WBR 0.37 A 0.0 0.0 0.09 A 0.0 A 

SB 0.29 B 13.7 9.4 0.83 D 26.3 D 

Highway 508/Highway 5 

EB 0.02 C 23.3 0.6 0.02 C 16.1 0.5 

WBL/T 0.07 B 14.0 1.9 0.04 B 11.9 1.0 

WBR 0.07 B 14.0 1.9 0.04 B 11.9 1.0 

NBL/T < 0.01 A 0.0 0.0 < 0.01 A 0.0 0.0 

NBR 0.03 A 0.0 0.0 < 0.01 A 0.0 0.0 

SBL 0.12 A 8.6 3.3 0.03 A 7.9 0.7 

SBT/R 0.17 A 0.0 0.0 0.21 A 0.0 0.0 
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As can be seen in the Table 5.3, with the addition of site generated traffic from the proposed 

development, the west intersection of Highway 4/ Highway 508 experiences LOS E and v/c ratio of 0.94 

during the PM peak hour. Again, due to the location of this intersection and the high speed limit on the 

highway it is unlikely that a traffic signal would be implemented; however with that said Bunt & Associates 

did complete a traffic signal warrant for the intersection which resulted in a score of 76 points out of the 

required 100 points and thus a traffic signal is not warranted. The signal warrant analysis is attached in 

Appendix F.  

Again, Bunt & Associates completed a sensitivity analysis as it is likely that drivers may avoid the 

congestion at Highway 4/ Highway 508 if they are not captive to the route and will shift to utilize Highway 

5 to the west and then head north towards the City of Lethbridge. If approximately 5-10% of the 

eastbound site generated traffic on Highway 508 in fact shifted to head to the west and utilize Highway 5 

versus Highway 4 to head north, the west intersection at Highway 4/ Highway 508 would operate within 

the acceptable capacity parameters.  The increase in traffic volumes at the intersection of Highway 5/ 

Highway 508 can be accommodated and the intersection will continue to operate within acceptable 

capacity parameters.  

Bunt & Associates however, recommends that the intersection of Highway 4/ Highway 508 be reviewed as 

each stage of the proposed development is implemented to determine the impacts on the intersection of 

Highway 4/ Highway 508. Again, this is crucial as trip rates applied to the site may be conservative, and 

the actual trip ends may be much lower than used in this analysis. 

The queue length of the west approach of the west intersection at Highway 508/ Highway 4 also was 

reviewed as the 95
th

 percentile queue extends back approximately 105 metres crossing the CP rail line. 

SimTraffic simulation run was completed which resulted in a 69-metre 95
th

 percentile queue length. The 

existing distance between the stop line on Highway 508 at Highway 4 to the railway crossing is 

approximately 30 metres and as such traffic will queue across the railway tracks resulting in a major 

safety concern.  

Bunt & Associates therefore recommends the implementation of warning gates at the railway crossing as a 

safety measure. It should be noted that the railway crossing warrant was completed subsequently and 

warning gates are in fact warranted at this crossing. 

The east intersection of Highway 4/ Highway 508 experiences a LOS D for the eastbound and westbound 

movements; however the v/c ratio is only 0.77 and 0.03 respectively and the queue length is less than the 

existing spacing between the east and west intersections. With that said, Bunt & Associates does not 

recommend any improvements at this time for the east intersection at Highway 4/ Highway 508. 

Again, the future realigned access with Highway 508 will experience a LOS D during the PM peak hour for 

the southbound movements, however the v/c ratio is 0.83. As such, changes are not recommended to the 

intersection configuration. 
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5.2.3 Illumination Warrant 

Once again, Bunt & Associates undertook an illumination warrant for the three study area intersections 

based on the Transportation Association of Canada (TAC) methodology for Illumination of Isolated Rural 

Intersections
16

 utilizing the 20-year post development traffic volumes. The illumination warrant again 

reviewed the geometric, operational, environmental and collision factors for the study area intersections.  

Highway 508/ Highway 4 

Based on the illumination warrant under the 20-year post development traffic conditions, the intersection 

of Highway 508/ Highway 4 scored 236 points which is unchanged from the Opening Day warrant 

analysis. As such the operational factors again scored 180 points resulting in the warrant for delineation 

lighting to illuminate pedestrians and or cross street traffic.  

 Highway 508/ Highway 5 

Based on the illumination warrant under 20-year post development traffic conditions, the intersection of 

Highway 508/ Highway 4 scored 191 points which again is unchanged form the Opening Day warrant 

analysis. As such the operational factors again scored 170 points resulting in the warrant for delineation 

lighting to illuminate pedestrians and or cross street traffic.  

Highway 508/ Realigned Access 

Based on the illumination warrant under 20-year post development traffic conditions, the intersection of 

Highway 508/ realigned access again scored 166 points, same as the Opening Day warrant analysis. As 

such the operational factors continue to score 140 points resulting in the warrant for delineation lighting 

to illuminate pedestrians and or cross street traffic.  

The 20-year post development traffic illumination warrant summaries are included in Appendix D. 

5.2.4 Rail Crossing Warrant 

The rail crossing warrant was once again completed based on the 20-year post development traffic 

volumes. As stated, Transport Canada’s
17

 requirements for rail crossings determines that lights are 

required at a rail crossing when the forecast cross-product
18

 is 1,000 or more and gates are required when 

the forecast cross product is 50,000 or more. The cross product for the crossing at Highway 508 is again 

55,200
19

 based on the 20-year post development traffic volumes. As a result of the cross product being 

greater than 50,000, gates are now warranted at the railway crossing on Highway 508 with the inclusion of 

                                                   

16

 Illumination of Isolated Rural Intersections, Transportation Association of Canada (TAC), February 2001.  

17

 RTD 10 Road/Railway Grade Crossings Technical Standards and Inspection, Testing and Maintenance Requirements, 

Transport Canada, March 2002. 

18

 Forecast cross product = number of trains per day * daily traffic volume on the roadway 

19

 The cross product was calculated on the maximum number of expected trains per day (8 trains per day) to utilize the 

most conservative estimate. 
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the proposed site generated traffic volumes as was the case under the 20-year post development traffic 

volumes. In addition, the warning gates will provide a safety measure for the queue that is expected to 

extend back towards the railway tracks as previously discussed. 

5.2.5 Road Link Analysis 

The 20-year post development link volumes were again assessed based on typical Alberta Transportation 

highway standards. 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 on the addition of the proposed site generated traffic volumes to the 

existing traffic volumes. The results of the assessment are summarized in Table 5.4 and also illustrated 

previously on Exhibit 5.2.  

Table 5.4: 20-Year Post Development Road Link Analysis 

Road Link Road Classification 

Recommended 

Daily Traffic Volume 

(vehicles per day) 

Opening Day Post 

Development 

Daily Traffic Volume
20

 

(vehicles per day) 

Highway 4 4-lane Primary Highway > 12,000 11,000 

Highway 508 

2-lane Secondary 

Highway 

< 12,000 6,900 

Highway 5 2-lane Primary Highway < 12,000 7,400 

Re-aligned Access Rural Local Road (gravel) < 500 8,100 

Based on the road link analysis, the majority of the road links within the vicinity of the site are within the 

recommended daily traffic volume design guidelines for the various classifications of roadways. However 

as was the case under the Opening Day post development road link analysis, Bunt & Associates 

recommends that the access roads within the site be upgraded from a gravel surface to a paved surface 

roadway. 

 

                                                   

20

 For the purpose of this study, the daily traffic volumes estimates were based on ten times the PM peak hour volumes. 

Again rounding took place as under existing traffic conditions. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

The key findings and recommendations are summarized as follows: 

6.1 Key Findings and Recommendations 

The key findings and recommendations are summarized here, as follows: 

Existing Traffic Conditions 

All study area intersections are currently operating within the acceptable capacity parameters and study 

area roadways are currently functioning within their respective environmental capacities. 

Bunt & Associates also completed an illumination warrant for the three study area intersections. The 

intersections on Highway 508 at both Highway 4 and Highway 5 warrant either partial and/or delineated 

lighting; however, the warrant did not determine which specific or if both types of illumination are 

warranted and as such it is recommended that further review is undertaken to determine the specific 

illumination required.  

A railway crossing warrant was also completed for the Canadian Pacific rail line that runs parallel to 

Highway 4 and intersects Highway 508. Based on the cross product of the daily traffic volumes and the 

maximum number of trains expected to cross at this location, flashing warning lights are to be 

implemented at the rail crossing on Highway 508. 

20-Year Background Traffic Conditions 

The 20-year background traffic conditions exhibits the same results as under the existing traffic 

conditions. As such, all study area intersections and roadways are expected to operate within the 

acceptable capacity parameters. The intersections of Highway 508 with both Highway 4 and Highway 5 

both warrant partial and/or delineation lighting.  Flashing warning lights are warranted at the CP rail 

crossing on Highway 508 just west of Highway 4. 

Proposed Development 

The proposed Agri-Business Park that will service both agricultural and oil field sectors and is expected to 

generate 829 trips (688 inbound/ 141 outbound) during the AM peak hour and 802 trips (176 inbound/ 

626 outbound) during the PM peak hour. 
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Post Development Traffic Conditions  

Opening Day Post Development Traffic Conditions 

Based on the Opening Day post development traffic conditions, Highway 508 at both Highway 5 and the 

realigned proposed site access requires a westbound right turn lane. The new proposed intersection at the 

realigned site access with Highway 508 requires a Type IV intersection treatment. 

With these additions in place, the west intersection of Highway 4/ Highway 508 is expected to operate at 

v/c ratio of 0.93 and LOS E. It is highly unlikely that a traffic signal would be implemented at this location 

due to the high speed on the roadway and based on TAC signal warrant, a traffic signal is in fact not 

warranted.  

With that said, delays will be experienced at this intersection and as such it is likely that traffic will utilize 

Highway 5 versus Highway 4 to access the south end of the City of Lethbridge. With only a 5-10% shift in 

traffic from the eastbound movements at Highway 4 to the westbound movements at Highway 5, both 

intersections will be expected to operate within acceptable capacity parameters.  

Even with this shift in traffic, the 95
th

 percentile queue length is expected to extend across the CP railway 

tracks and as such causes a safety concern. Therefore, Bunt & Associates recommends that warning gates 

be installed at the railway crossing to ensure safety to eastbound vehicles at this crossing.  Given the low 

number of daily train traffic, the impact of the gates would not decrease the capacity of Highway 508 

beyond what would be experienced without the gate.  

Based on the road link analysis, all study area roadways are expected to operate within the environmental 

capacities for their specific road classification. The proposed site access is recommended to be upgraded 

from gravel to a paved surface. 

Illumination warrant was completed for the three study area intersections along Highway 508 and under 

opening day post development traffic conditions, all three intersections warrant delineated lighting based 

on operational factors. 

The railway crossing warrant was completed for the Canadian Pacific rail line that runs parallel to Highway 

4 and intersects Highway 508 based on the opening day traffic conditions. Based on the cross product of 

the daily traffic volumes and the maximum number of trains expected to cross at this location, warning 

gates are warranted at the rail crossing on Highway 508. As previously stated, warning gates are also 

recommended to ensure the safety of vehicles what will queue beyond the railway crossing. 

20-Year Post Development Traffic Conditions 

The 20-year post development traffic conditions exhibited much the same results as the Opening Day 

traffic conditions. The new proposed intersection at the realigned site access with Highway 508 warrants a 

Type IV intersection treatment.  
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The west intersection of Highway 4/ Highway 508 will continue to operate at v/c ratio of 0.94 and LOS E. 

Based on TAC signal warrant analysis, a traffic signal is not warranted. However, some delays will be 

experienced at the intersection and as such it is likely that some non-captive traffic will shift to Highway 5 

from Highway 4 to access the south end of the City of Lethbridge. With only a 5-10% shift in traffic from 

the eastbound movements at Highway 4 to the westbound movements at Highway 5, both intersections 

are expected to operate within acceptable capacity parameters. Again, even with the shift in traffic, the 

95
th

 percentile queue length is expected to extend across the CP railway tracks and as such causes a safety 

concern. Therefore, Bunt & Associates recommends that warning gates be installed at the railway crossing 

at the Opening Day to ensure safety of vehicles at this crossing.  

Based on the road link analysis, all study area roadways are expected to operate within the environmental 

capacities for their specific road classification assuming the proposed access has been upgraded to a 

paved surface based on the Opening Day traffic conditions. 

Once again, an illumination warrant was completed for the three study area intersections along Highway 

508 and under opening day post development traffic conditions, all three intersections warrant delineated 

lighting based on operational factors. 

The railway crossing warrant was again completed for the Canadian Pacific rail line that runs parallel to 

Highway 4 and intersects Highway 508 based on the opening day traffic conditions. Based on the cross 

product of the daily traffic volumes and the maximum number of trains expected to cross at this location, 

warning gates are warranted at the rail crossing on Highway 508. As previously stated, warning gates are 

recommended to ensure the safety of vehicles what will queue beyond the railway crossing. 

Summary 

The proposed Agri-Business Park is anticipated to add a significant amount of traffic to the surrounding 

road network resulting in road network improvements at each horizon year. With that said Table 6.1 

summarizes the improvements required to accommodate the proposed site generated traffic volumes as 

discussed above. 



Table 6.1 Summary of Road Network Improvements 

Horizon Year 

Traffic Conditions 

Recommended Intersection Improvements 

Highway 508/ Highway 4 

(west intersection) 

Highway 508/ Highway 4 

(east intersection) 

Highway 508/ 

Highway 5 

Highway 508/  

Site Access 

Highway 508  

CP Rail Crossing 

Existing 

 No intersection 

improvements required 

 Partial and/or delineated 

illumination is warranted 

 No intersection improvements 

required 

 Partial and/or delineated 

illumination is warranted 

 No improvements are 

required 

 No improvements are 

required 

 Flashing 

warning lights 

are warranted 

20-Year Background 

 No intersection 

improvements required 

 Partial and/or delineated 

illumination is warranted 

 No intersection improvements 

required 

 Partial and/or delineated 

illumination is warranted 

 No improvements are 

required 

 No improvements are 

required 

 Flashing 

warning lights 

are warranted 

Opening Day  

Post Development 

 Eastbound movement does 

not operate within 

acceptable capacity 

parameters; however a 

traffic signal is not 

warranted. 

 Traffic may utilize alternate 

route of Hwy 5 to avoid 

congestion at Hwy 4, thus a 

5-10% shift in traffic will 

bring the intersection within 

acceptable parameters. 

 The queue length extends 

beyond the rail line and as 

such warning gates are to be 

implemented based on the 

warrant and for safety 

reasons. 

 Delineation illumination is 

warranted 

 No intersection improvements 

required 

 Delineation illumination is 

warranted 

 Westbound right turn 

lane required 

 Delineation 

illumination is 

warranted 

 Type IV intersection 

treatment required 

 Westbound right turn 

lane required 

 Site access roadway 

requires a paved 

surface 

 Delineation 

illumination is 

warranted 

 Rail Crossing 

Gates are 

warranted 



 

Table 6.1 Summary of Road Network Improvements – Continued 

Horizon Year 

Traffic Conditions 

Recommended Intersection Improvements 

Highway 508/ Highway 4 

(west intersection) 

Highway 508/ Highway 4 

(east intersection) 

Highway 508/ 

Highway 5 

Highway 508/  

Site Access 

Highway 508  

CP Rail Crossing 

20-Year Post 

Development 

 Eastbound movement does 

not operate within 

acceptable capacity 

parameters; however a 

traffic signal is not 

warranted.  

 Traffic may utilize alternate 

route of Hwy 5 to avoid 

congestion at Hwy 4 and 

thus a 5-10% shift in traffic 

will bring the intersection 

within acceptable 

parameters.  

 The queue length extends 

beyond the rail line and as 

such warning gates are to be 

implemented based on the 

warrant and for safety 

reasons.  

 Delineation illumination is 

warranted 

 No intersection improvements 

required 

 Delineation illumination is 

warranted 

 Westbound right turn 

lane required 

 Delineation 

illumination is 

warranted 

 Type IV intersection 

treatment required 

 Westbound right turn 

lane required 

 Site access roadway 

requires a paved 

surface 

 Delineation 

illumination is 

warranted 

 Rail Crossing 

Gates are 

warranted 
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Scope of Work Correspondence 



 

 



Wednesday, June 4, 2014 9:22:45 AM GMT‐06:00

Page 1 of 4

Subject: RE: Lethbridge Agri‐Business Park

Date: Tuesday, May 27, 2014 11:47:10 AM GMT‐06:00

From: Amanda Leibel

To: John Thomas

HI John

I just wanted to follow up on the below for your scope approval.

Thanks!

Amanda Leibel, P.Eng.
Transportation Engineer
 
306-315-9447
www.bunteng.com
 

From: Amanda Leibel
Sent: Thursday, May 22, 2014 11:07 AM
To: John Thomas
Subject: Re: Lethbridge Agri-Business Park

Hi John

I just wanted to follow up with our phone conversation, sorry it has taken so long but I just needed to
confirm a few things so I could send one email. The following is the updated scope of work based on
our conversation  and I have a few other questions as follows:

Trip rates will be based on ITE Land Use 110, General Light Industrial AM peak = 7.51
trips/acre (83%in/17% out) and PM peak = 7.26 trips/acre (22% in/ 78% out). The proposed
land use for the sight is light to medium industrial servicing the agricultural/ oil sectors.
The intersections at Hwy 4 and Hwy 5 with Hwy 508 will be reviewed and the existing AT
counts will be utilized. The AM and PM peak counts are for the 100th highest hour. We
counted the existing access point since there are currently a few businesses in operation and
there are less than 10 vehicles entering/exiting during the peak hour and thus factoring this to
the 100th highest hour likely is not much different and thus the peak hour volumes will just be
utilized. 
Are there any other developments in the area that set to occur and should be included in this
TIA?
The site access has been moved to one access along the tangent, please see attached updated
plan.
Do you know the radius of the horizontal curve on Hwy 508 at this location?
I assume Hwy 508 is under AT jurisdiction? 
Yearly growth rate – Hwy 4 has an average of 2.01% yearly growth over the last five years and
thus a 2% yearly linear growth rate will be applied. Hwy 5 yearly data only increased in
2012  over the last five years when an update count was completed and as such had a large



Page 2 of 4

increase of roughly 13% with no 0% growth in the other years. As such an average of 3.44%
was found over the last five years. Therefore a linear growth rate of 3.5% will be applied on
Hwy 5. Highway 508 showed a yearly growth rate of 0.46% over the last year; however Bunt
feels it is prudent to utilize a growth rate of 2%/ year on Hwy 508.
Trip Distribution – based on the existing traffic count for the few businesses on site, the
majority of traffic is coming from the north on Hwy 4, traffic coming from Hwy 5 and from
the south on Hwy 4 is about the same and a small portion is coming from the east. With that
said, the client has stated that employees will likely come from south Lethbridge and
customers will likely come from outside of Lethbridge and/or have interactions with the
industrial area. I completed time trials while I was in Lethbridge and from the site to the
intersection of Mayor Magrath/ 24th Avenue S, it is faster to take Hwy 4 to this location versus
Hwy 5 by approximately 3 mins. With all of this taken into consideration, I propose the
following distribution for site traffic:

To/from the north on Hwy 4 – 60%
To/From the south on Hwy 4 – 15%
To/ From the West via Hwy 5 – 20% (of this traffic 15% will come from the north and
5% from the south)
To/From the East – 5%

I believe this covers the entire scope of work. Please review and if you could answer the remaining
questions it would be greatly appreciated.

Thanks!

Amanda Leibel, P.Eng. | Transportation Engineer

 
Bunt & Associates Engineering (Alberta) Ltd.
Suite 380  11012 Macleod Trail SE, Calgary, AB, Canada  T2J 6A5
p 403 252 3343  | www.bunteng.com
 

From: John Thomas <John.Thomas@gov.ab.ca>
Date: Thursday, May 8, 2014 2:25 PM
To: Amanda Leibel <aleibel@bunteng.com>
Subject: RE: Lethbridge Agri‐Business Park

Amanda:
 
Is your extension 101? I would like to give you a quick call to discuss.
 
thanks
 
John Thomas
Development/Planning Technologist
Southern Region ‐ Lethbridge
Alberta Transportation Regional Services
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ph: 403‐381‐5426 | john.thomas@gov.ab.ca
 

 

 
 

From: Amanda Leibel [mailto:aleibel@bunteng.com] 
Sent: Thursday, May 08, 2014 11:29 AM
To: John Thomas
Subject: FW: Lethbridge Agri-Business Park
 
Hi John!
 
I just wanted to follow up on my below email, I am heading out of town to do the site visit on Monday so was
hoping for a response from you prior to that so I don't miss any data collection while completing my site visit. 
 
Thanks again!
 
Amanda Leibel, P.Eng. | Transportation Engineer

 
Bunt & Associates Engineering (Alberta) Ltd.
Suite 380  11012 Macleod Trail SE, Calgary, AB, Canada  T2J 6A5
p 403 252 3343  | www.bunteng.com
 

 

From: Amanda Leibel <aleibel@bunteng.com>
Date: Monday, May 5, 2014 6:37 PM
To: John Thomas <John.Thomas@gov.ab.ca>
Subject: Lethbridge Agri‐Business Park
 
Hi John!
 
We are completing a TIA on behalf of Hasegawa Engineering for an Agri‐Business Park located just south of
Lethbridge. The site is located in the NW corner of Hwy 4/ Hwy 508 as shown in the attached plan.
 
I am proposing the following scope for the TIA:

Opening day analysis (Existing Traffic + Site Generated Traffic) at the intersections of Hwy 4/ Hwy 508 and
Hwy 508/site accesses
20‐Year analysis at the intersections of Hwy 4/ Hwy 508 and Hwy 508/site accesses
We will utilize the existing AT traffic count at the intersection of Hwy 4/ Hwy 508.
Distribution will be based on existing traffic patterns at the study area intersection.
Trip Generation rates will be based on ITE Trip Generation Manual for a similar site, business park. Once I
receive more details from the client on potential developments within the area I will determine the exact
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rate.
20‐year volumes will be determined based on the yearly % of traffic increase on Hwy 4 and Hwy 508 for the
last 5 years.
Illumination warrant will be completed
Rail Crossing warrant will be completed

Lastly, are you aware of any other developments occurring in this area that should be included as background
traffic? Is this intersection expected to remain as is within the 20‐year horizon?
 
I look forward to your review of the scope, please let me know if this is acceptable to AT and if there are any
questions/comments/additions on the scope of work.
 
Thanks!
Amanda Leibel, P.Eng. | Transportation Engineer

 
Bunt & Associates Engineering (Alberta) Ltd.
Suite 380  11012 Macleod Trail SE, Calgary, AB, Canada  T2J 6A5
p 403 252 3343  | www.bunteng.com
 

Up-to-date road information, including traffic delays, is a click or a call away. Call 5-1-1 toll-free,
visit 511.alberta.ca or follow us on Twitter @511Alberta to get on the road to safer travel. 

http://511.alberta.ca/ab/en.html 
https://twitter.com/511Alberta 

This email and any files transmitted with it are confidential and intended solely for the use of the
individual or entity to whom they are addressed. If you have received this email in error please notify
the system manager. This message contains confidential information and is intended only for the
individual named. If you are not the named addressee you should not disseminate, distribute or copy
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Existing Traffic Count 



 

 



08:00 -

NB LT NB RT SB LT SB TH SB RT EB LT EB TH EB RT WB LT WB TH WB RT N S E W

07:00 - 07:15 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

07:15 - 07:30 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0

07:30 - 07:45 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0

07:45 - 08:00 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0

08:00 - 08:15 0 0 1 0 1 0 0 0 0 0 1 0 0 0 0

08:15 - 08:30 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

08:30 - 08:45 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0

08:45 - 09:00 0 0 2 0 0 0 0 0 0 0 1 0 0 0 0
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Weather: sunny Road Cond: Dry

Overall PHF: 0.83 Day of Week: Tuesday, May 20, 2014
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Project #: 1283-09

Peak Hour: 09:00 Date: Tuesday, May 20, 2014



17:00 -

NB LT NB RT SB LT SB TH SB RT EB LT EB TH EB RT WB LT WB TH WB RT N S E W

16:00 - 16:15 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0

16:15 - 16:30 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0

16:30 - 16:45 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

16:45 - 17:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

17:00 - 17:15 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0

17:15 - 17:30 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0

17:30 - 17:45 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0

17:45 - 18:00 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
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6
5

4
0

4
7

0

3
0

1

4
0

2

1
4

0

1
0

2
4

8
9

4
2 7

5
5

3
5

7
20008

6
0

1
3

0
2

9
5

0
1

0

2
0

2
9

5
0

6
0

3
1

100
1

1
60001

2
91601

5
2

0301
1

6

3
9

8
7

88
8

3
2

3
8

3

3000
5

7

10083201
2

47010
2

2

3901
1

1
7T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 8
2

.9

2
.0

0
.2

2
.5

1
2

.4

A
S

D
T

A
A

D
T

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S

A
A

D
T

: 
A

v
e

ra
g

e
 A

n
n

u
a

l 
D

a
ily

 T
ra

ff
ic

A
v
e

ra
g

e
 d

a
ily

 t
ra

ff
ic

 e
x
p

re
s
s
e

d
 a

s
 v

e
h

ic
le

s
 p

e
r 

d
a

y
 f

o

p
e

ri
o

d
 o

f 
J
a

n
u

a
ry

 1
 t

o
 D

e
c
e

m
b

e
r 

3
1

 (
3

6
5

 d
a

y
s
)

A
S

D
T

: 
A

v
e

ra
g

e
 S

u
m

m
e

r 
D

a
ily

 T
ra

ff
ic

A
v
e

ra
g

e
 d

a
ily

 t
ra

ff
ic

 e
x
p

re
s
s
e

d
 a

s
 v

e
h

ic
le

s
 p

e
r 

d
a

y
 f

o

p
e

ri
o

d
 o

f 
M

a
y
 1

 t
o

 S
e

p
te

m
b

e
r 

3
0

 (
1

5
3

 d
a

y
s
)

5
1

2
1

1
2

6
1

5

1
5

4
7

6
4

3
0

9
0

3
0

9
0

6
1

8
0

2
5

0
7

8
3 8

9
0

6
0

7
0

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

A
S

D
T

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

1
0

7
8

2
.3

3
2

.3

1
0

.8
6

4
.6

1
3

1
0

.0

A
A

D
T

1
3

0

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
0

1
9

8
2

.7

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

1
2

7
2

.1

S
: 

B
u

s
1

6
0

.3

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

1
4

2
2

.3

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
7

6
6

1
2

.6

A
S

D
T

A
A

D
T

6
0

7
0

3
0

4
0

3
0

3
0

A
2

5
6

3
A

A
A

B
4

3

D

B
B

B
C

8
C

C
C

6
1

D
D

D
E

3
6

5
E

E
E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
5

3

2
2

0
B

B
2

3
0

C
E

T
0

W
e

s
t 

O
n

D
E

T
C D

3
E

V
e

h
ic

le
 T

y
p

e
E

L
E

2

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

3
9

5
8

9
.8

B
A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

4
0

.9
1

3
0

C
S

L
S

: 
B

u
s

D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

0
0

.0
N

L
C

2
8

6
.4

D

1
3

3
.0

E

A
S

D
T

A
A

D
T

4
4

0
A

1
9

8
W

L
A

B
2

B
2

2
0

C
0

W
T

C
D

1
1

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

9
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

3
0

L
o

c
a

l 
R

d
5

0
8

44

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

4
 &

 5
0
8
 S

E
 O

F
 L

E
T

H
B

R
ID

G
E

R
e
fe

re
n

c
e
 N

o
.:

1
0
5
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 A

A
D

T
 /
 A

S
D

T
 E

S
T

IM
A

T
E

S

6
4

2
0



3

0

2
8

0

1
6

0 3 3 7
2

5
10000

9

5
1

9
8

1

3
3

9
9

1
0

0000
1

20000300009

00003

2
8304

3
6

4

0000
1

0

00000000410101

11003T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 8
7

.6

1
.1

0
.5

1
.8

8
.9

T
o

ta
l

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

5
3

9 7 3

1
1

5
5

2
0

4
4

1
1

6
1

5

3
7

6 4 0 3

7 7

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

1
1

7
8

.6
0

0
.0

1
7

.1
0

0
.0

2
1

4
.3

T
o

ta
l

1
4

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
4

7
8

7
.9

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

7
1

.1

S
: 

B
u

s
4

0
.6

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

1
0

1
.6

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
5

4
8

.7

T
o

ta
l

6
2

2

2
1

0
4

1
2

A
1

7
0

A
A

A
B

3

D

B
B

B
C

4
C

C
C

7
D

D
D

E
2

6
E

E
E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
6

2
4

B
B

0
3

C
E

T
0

W
e

s
t 

O
n

D
E

T
C D

0
E

V
e

h
ic

le
 T

y
p

e
E

L
E

1

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

4
1

9
5

.3
B

A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

0
0

.0
1

2
C

S
L

S
: 

B
u

s
D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

0
0

.0
N

L
C

1
2

.3
D

1
2

.3
E

T
o

ta
l

4
3

A
1

7
W

L
A

B
0

B
1

9
C

0
W

T
C

D
1

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

1
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

4

L
o

c
a

l 
R

d
5

0
8

44

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

4
 &

 5
0
8
 S

E
 O

F
 L

E
T

H
B

R
ID

G
E

R
e
fe

re
n

c
e
 N

o
.:

1
0
5
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 a

.m
. 
1
0
0
th

 H
ig

h
e
s
t 
H

o
u
r 

E
S

T
IM

A
T

E
S



0

0

3
5

1

2
7

8 6 0 4
2

0
00000

3

1
7

3
0

8
0

6
2

7
9

4

1000
1

20000200003

00006

3
4

1
336

2
2

3

10003

00010000500000

0000
1

7T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 8
5

.9

1
.9

0
.5

2
.8

8
.9

T
o

ta
l

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

5
3

1

1
2 3

1
7

5
5

3
2

5
2

9
3

6
1

8

2
3

6 6 3
1

3

8 6

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

1
4

1
0

0
.0

0
0

.0

0
0

.0
0

0
.0

0
0

.0

T
o

ta
l

1
4

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
1

3
8

5
.5

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

1
2

2
.0

S
: 

B
u

s
3

0
.5

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

1
7

2
.8

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
5

5
9

.2

T
o

ta
l

6
0

0

3
1

1
2

8
9

A
2

8
1

A
A

A
B

6

D

B
B

B
C

0
C

C
C

4
D

D
D

E
2

0
E

E
E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
8

1
8

B
B

0
2

C
E

T
0

W
e

s
t 

O
n

D
E

T
C D

0
E

V
e

h
ic

le
 T

y
p

e
E

L
E

0

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

4
2

9
5

.5
B

A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

0
0

.0
1

3
C

S
L

S
: 

B
u

s
D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

0
0

.0
N

L
C

0
0

.0
D

2
4

.5
E

T
o

ta
l

4
4

A
2

5
W

L
A

B
0

B
2

6
C

0
W

T
C

D
0

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

1
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

5

L
o

c
a

l 
R

d
5

0
8

44

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

4
 &

 5
0
8
 S

E
 O

F
 L

E
T

H
B

R
ID

G
E

R
e
fe

re
n

c
e
 N

o
.:

1
0
5
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 p

.m
. 
1
0
0
th

 H
ig

h
e
s
t 
H

o
u
r 

E
S

T
IM

A
T

E
S



5
7

1
0

2
5

0

2
1

0

8

4
2

6
1

0

6
0

2
3

1
7

2
0

1
2

4
9

4
2

5312
4

9

8
0

1
0

2
4

4
0

6
0

2
0

0
2

4
4

0
8

0

0000
1

00010
1

9

3
2210

4
5

7710
1

8
5

3
4

4
2

1
7

1
6

2
3

3
1

1710
7

1

000
5

20020
1

83500
2

0
2

0000
1

0T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 9
5

.0

0
.8

0
.6

1
.9

1
.8

A
S

D
T

A
A

D
T

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S

A
A

D
T

: 
A

v
e

ra
g

e
 A

n
n

u
a

l 
D

a
ily

 T
ra

ff
ic

A
v
e

ra
g

e
 d

a
ily

 t
ra

ff
ic

 e
x
p

re
s
s
e

d
 a

s
 v

e
h

ic
le

s
 p

e
r 

d
a

y
 f

o

p
e

ri
o

d
 o

f 
J
a

n
u

a
ry

 1
 t

o
 D

e
c
e

m
b

e
r 

3
1

 (
3

6
5

 d
a

y
s
)

A
S

D
T

: 
A

v
e

ra
g

e
 S

u
m

m
e

r 
D

a
ily

 T
ra

ff
ic

A
v
e

ra
g

e
 d

a
ily

 t
ra

ff
ic

 e
x
p

re
s
s
e

d
 a

s
 v

e
h

ic
le

s
 p

e
r 

d
a

y
 f

o

p
e

ri
o

d
 o

f 
M

a
y
 1

 t
o

 S
e

p
te

m
b

e
r 

3
0

 (
1

5
3

 d
a

y
s
)

4
7

6
9

3
8

3
0

9
4

8
9

2
5

1
0

2
5

1
0

5
0

2
0

2
3

9
3

1
6

1
7

4
2

2
8

0

2
9

0

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

A
S

D
T

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

5
2

5
9

2
.1

2
0

.4

5
0

.9
1

5
2

.6

2
3

4
.0

A
A

D
T

5
7

0

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
1

5
1

9
4

.5

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

3
6

0
.7

S
: 

B
u

s
3

2
0

.6

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

1
1

2
2

.1

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
1

1
9

2
.2

A
S

D
T

A
A

D
T

5
4

5
0

2
7

3
0

2
7

2
0

A
2

5
6

4
A

A
A

B
2

0

D

B
B

B
C

1
3

C
C

C
5

6
D

D
D

E
7

7
E

E
E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
2

5
3

1
1

0
B

B
2

2
0

C
E

T
3

W
e

s
t 

O
n

D
E

T
C D

1
0

E

V
e

h
ic

le
 T

y
p

e
E

L
E

1
2

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

1
7

3
7

8
.6

B
A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

0
0

.0
1

0
C

S
L

S
: 

B
u

s
D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

5
2

.3
N

L
C

9
4

.1
D

3
3

1
5

.0
E

A
S

D
T

A
A

D
T

2
2

0
A

9
9

W
L

A
B

0
B

1
1

0
C

3
W

T
C

D
7

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

1
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

2
0

5
0

8
T

w
p

 R
d

 8
0

55

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
 &

 5
0
8
 S

 O
F

 L
E

T
H

B
R

ID
G

E

R
e
fe

re
n

c
e
 N

o
.:

1
0
4
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 A

A
D

T
 /
 A

S
D

T
 E

S
T

IM
A

T
E

S

6
2

0
0



1
6

0

3

1
0

2
1

4 3 1
1

3 7
11004

4

0
2

3
8

6

1
6

2
9

9
4

000010000101003

0100
1

5

3113
2

9
1

00004

000
1

0000000100
1

5

00000T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 9
3

.9

1
.1

0
.4

2
.7

2
.0

T
o

ta
l

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

5
2

0 6 2

1
5

1
1

2
4

4
3

1
0

5
5

4

3
0

2 3 1 1

2
3

2
6

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

4
5

9
1

.8
0

0
.0

0
0

.0
3

6
.1

1
2

.0

T
o

ta
l

4
9

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
4

2
9

3
.9

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

6
1

.0

S
: 

B
u

s
2

0
.3

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

1
7

2
.9

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
1

0
1

.7

T
o

ta
l

5
7

7

2
5

8
3

1
9

A
2

3
2

A
A

A
B

3

D

B
B

B
C

1
C

C
C

1
5

D
D

D
E

7
E

E
E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
2

0

6
B

B
0

1
C

E
T

0

W
e

s
t 

O
n

D
E

T
C D

2
E

V
e

h
ic

le
 T

y
p

e
E

L
E

1

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

9
9

0
.0

B
A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

0
0

.0
1

C
S

L
S

: 
B

u
s

D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

0
0

.0
N

L
C

1
1

0
.0

D

0
0

.0
E

T
o

ta
l

1
0

A
4

W
L

A
B

0
B

4
C

0
W

T
C

D
0

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

0
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

0

5
0

8
T

w
p

 R
d

 8
0

55

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
 &

 5
0
8
 S

 O
F

 L
E

T
H

B
R

ID
G

E

R
e
fe

re
n

c
e
 N

o
.:

1
0
4
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 a

.m
. 
1
0
0
th

 H
ig

h
e
s
t 
H

o
u
r 

E
S

T
IM

A
T

E
S



3
0

0

5

2

2
7

8 2 1 1 1
00009

7

0
2

8
3

9

2
3

2
3

1
4

000000010230004

0010
2

2

5111
2

2
3

00004

0002000020000
3

0

00000T
u

rn
in

g
 M

o
v
e
m

e
n

t 
S

u
m

m
a
ry

 D
ia

g
ra

m

A
A

A
A

B
B

B
B

C
C

C
C

D
D

D
D

E
E

E
E

V
e

h
ic

le
 T

y
p

e
V

o
l

% 9
7

.5

0
.6

0
.4

0
.4

1
.1

T
o

ta
l

S
o

u
th

 O
n

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

S
: 

B
u

s

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

S
L

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 L

e
ft

S
T

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

E
R

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 R

ig
h

t

E
L

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

T
u

rn
in

g
 L

e
ft

E
T

: 
T

ra
ff

ic
 F

ro
m

 E
a

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

W
R

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 R

ig
h

t

W
L

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

T
u

rn
in

g
 L

e
ft

W
T

: 
T

ra
ff

ic
 F

ro
m

 W
e

s
t 

P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

5
1

2 3 2 2 6

2
9

2
2

3
3

5
2

5

2
2

5 1 1 1

3
5

3
4

E
: 

T
ra

c
to

r 
T

ra
il

e
r 

U
n

it

E
a

s
t 

O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

6
7

9
7

.1
0

0
.0

2
2

.9
0

0
.0

0
0

.0

T
o

ta
l

6
9

N
o

rt
h

 O
n

V
e

h
ic

le
 T

y
p

e
V

o
l

%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
6

1
9

7
.1

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

3
0

.5

S
: 

B
u

s
3

0
.5

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

2
0

.3

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it
9

1
.6

T
o

ta
l

5
7

8

3
2

0
2

5
8

A
3

1
2

A
A

A
B

2

D

B
B

B
C

1
C

C
C

1
D

D
D

E
4

E
E

E

A
N

R
N

T
N

L
W

L
S

T
E

R
B C

N
R

D E A A

E
R

A
3

3

1
0

B
B

0
3

C
E

T
2

W
e

s
t 

O
n

D
E

T
C D

0
E

V
e

h
ic

le
 T

y
p

e
E

L
E

0

V
o

l
%

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

1
2

7
5

.0
B

A

B
: 

R
e
c
re

a
ti

o
n

a
l 
V

e
h

ic
le

0
0

.0
0

C
S

L
S

: 
B

u
s

D

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

E

E
: 

T
ra

c
to

r 
T

ra
il
e
r 

U
n

it

N
L

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 L

e
ft

B

1
6

.3
N

L
C

0
0

.0
D

3
1

8
.8

E

T
o

ta
l

1
6

A
6

W
L

A
B

0
B

6
C

0
W

T
C

D
0

W
T

D

T
U

R
N

IN
G

 M
O

V
E

M
E

N
T

 A
B

B
R

E
V

IA
T

IO
N

S
E

0
W

R
E A B

N
T

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 P
ro

c
e

e
d

in
g

 T
h

ro
u

g
h

C
S

R
D

S
R

: 
T

ra
ff

ic
 F

ro
m

 S
o

u
th

 T
u

rn
in

g
 R

ig
h

t
W

R
N

T
E

L
S

L
S

T
S

R
E

2

5
0

8
T

w
p

 R
d

 8
0

55

N
R

: 
T

ra
ff

ic
 F

ro
m

 N
o

rt
h

 T
u

rn
in

g
 R

ig
h

t

D
: 

S
in

g
le

 U
n

it
 T

ru
c
k

S
: 

B
u

s

B
: 

R
e
c
re

a
ti

o
n

a
l 

V
e
h

ic
le

A
: 

P
a
s
s
e
n

g
e
r 

V
e
h

ic
le

5
 &

 5
0
8
 S

 O
F

 L
E

T
H

B
R

ID
G

E

R
e
fe

re
n

c
e
 N

o
.:

1
0
4
0
5
0

In
te

rs
e
c
ti

o
n

 o
f:

2
0
1
3
 p

.m
. 
1
0
0
th

 H
ig

h
e
s
t 
H

o
u
r 

E
S

T
IM

A
T

E
S



 

 

APPENDIX C 

Synchro Outputs 
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11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

   
   
   
   
   
   
   
   
 
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
4: Highway 5 & Township Rd 80/Highway 508 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
    
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
7: Highway 4 & Highway 508/Township Rd 80 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

   
   
   
   
   
   
   
   
  
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
  
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
4: Highway 5 & Township Rd 80/Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
    
    
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
7: Highway 4 & Highway 508/Township Rd 80 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

     
     
     
     
     
     
     
     
  
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
4: Highway 5 & Township Rd 80/Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
    
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
7: Highway 4 & Highway 508/Township Rd 80 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

     
     
     
     
     
     
     
     
  
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
  
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
4: Highway 5 & Township Rd 80/Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
    
    
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
7: Highway 4 & Highway 508/Township Rd 80 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

     
     
     
     
     
     
     
     
  
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
4: Highway 5 & Township Rd 80/Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
    
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
7: Highway 4 & Highway 508/Township Rd 80 

 
 

            

            
    
    
            
            





  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
   
   
  


 
   
 



HCM Unsignalized Intersection Capacity Analysis
11: Highway 508 & Future Realigned Access 

 
 

      

      
   
   
      
      





  



   


   
   

   
   
   

     
     
     
     
     
     
     
     
  
   
 


 
   
 



HCM Unsignalized Intersection Capacity Analysis
13: Highway 4 & Highway 508 

 
 

            

            
    
    
            
            




 
  



        


        
        

        
        
        

      
      
      
      
      
      
      
      
  
   
  


 
   
 



 

 

APPENDIX D 

Illumination Warrant Spreadsheets 



 

 

 



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Existing Traffic Conditions

Highway 508 Main Road Other

Existing Access Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 90 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

26

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 450 0 10 OK 0

AADT on Minor Road (2-way) 100 0 20 OK 0

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 90 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

20

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

26

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

20

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

46



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Existing Traffic Conditions

Highway 4 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

41

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 6200 4 10 OK 40

AADT on Minor Road (2-way) 450 0 20 OK 0

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 4 5 Refer to Table 1(B) for ratings. OK 20

Operating Speed or Posted Speed on Major Road (km/h) 110 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

100

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

15

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

15

156

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

1.0 1 15
OK 15

REVIEW SITE AND COLLISIONS TO DETERMINE LIGHTING TYPE      ( 

PARTIAL OR DELINEATION )

ILLUMINATION WARRANTED

Check Intersection Signalization:

41

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

100

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Exisitng Traffic Conditions

Highway 5 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

21

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 5500 4 10 OK 40

AADT on Minor Road (2-way) 550 1 20 OK 20

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 2 5 Refer to Table 1(B) for ratings. OK 10

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

110

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

REVIEW SITE AND COLLISIONS TO DETERMINE LIGHTING TYPE      ( 

PARTIAL OR DELINEATION )

ILLUMINATION WARRANTED

Check Intersection Signalization:

21

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

110

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

131



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Background Traffic Conditions

Highway 508 Main Road Other

Existing Access Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 90 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

26

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 450 0 10 OK 0

AADT on Minor Road (2-way) 100 0 20 OK 0

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 90 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

20

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

46

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

 

LIGHTING IS NOT WARRANTED

Check Intersection Signalization:

26

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

20

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Background Traffic Conditions

Highway 4 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

41

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 6400 4 10 OK 40

AADT on Minor Road (2-way) 450 0 20 OK 0

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 4 5 Refer to Table 1(B) for ratings. OK 20

Operating Speed or Posted Speed on Major Road (km/h) 110 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

100

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

15

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

REVIEW SITE AND COLLISIONS TO DETERMINE LIGHTING TYPE      ( 

PARTIAL OR DELINEATION )

ILLUMINATION WARRANTED

Check Intersection Signalization:

41

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

100

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

1.0 1 15
OK 15

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

15

156



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Background Traffic Conditions

Highway 5 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

21

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 6200 4 10 OK 40

AADT on Minor Road (2-way) 700 1 20 OK 20

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 2 5 Refer to Table 1(B) for ratings. OK 10

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

110

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

131

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

REVIEW SITE AND COLLISIONS TO DETERMINE LIGHTING TYPE      ( 

PARTIAL OR DELINEATION )

ILLUMINATION WARRANTED

Check Intersection Signalization:

21

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

110

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Opening Day Traffic Conditions

Highway 508 Main Road Other

Existing Access Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 90 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

26

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 6900 4 10 OK 40

AADT on Minor Road (2-way) 8100 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 90 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

140

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

166

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

26

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

140

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Opening Day Traffic Conditions

Highway 4 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

41

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 10800 4 10 OK 40

AADT on Minor Road (2-way) 6900 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 4 5 Refer to Table 1(B) for ratings. OK 20

Operating Speed or Posted Speed on Major Road (km/h) 110 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

180

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

15

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

15

236

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

1.0 1 15
OK 15

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

41

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

180

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date Opening Day Traffic Conditions

Highway 5 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

21

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 7000 4 10 OK 40

AADT on Minor Road (2-way) 2300 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 2 5 Refer to Table 1(B) for ratings. OK 10

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

170

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

21

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

170

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

191



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Post Development Traffic Conditions

Highway 508 Main Road Other

Existing Access Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 0 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 0

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 90 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

26

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 6900 4 10 OK 40

AADT on Minor Road (2-way) 8100 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 0 5 Refer to Table 1(B) for ratings. OK 0

Operating Speed or Posted Speed on Major Road (km/h) 90 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 50 0 5 Refer to Table 1(B), note #3 OK 0

140

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

26

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

140

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

166



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Post Development Traffic Conditions

Highway 4 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) 400 Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 4

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 4 5 OK 20

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

41

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 11000 4 10 OK 40

AADT on Minor Road (2-way) 6900 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 4 5 Refer to Table 1(B) for ratings. OK 20

Operating Speed or Posted Speed on Major Road (km/h) 110 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

180

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

15

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

15

236

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

1.0 1 15
OK 15

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

41

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

180

0



This spreadsheet is to be used in conjunction with Illumination of Isolated Rural Intersections, Transportation Association of Canada, February 2001.

Please enter information in the cells with yellow background 

INTERSECTION  CHARACTERISTICS Date 20-Year Post Development Traffic Conditions

Highway 5 Main Road Other

Highway 508 Minor Road

County of Lethbridge City/Town

GEOMETRIC FACTORS
Value Rating Weight Comments Check Score

Channelization Rating Descriptive 3 Refer to Table 1(A) to determine rating value OK

Presence of raised channelization? ( Y / N ) n OK

Highest operating speed on raised, channelized approach (km/h) 0 5 OK

Channelization Factor OK 15

Approach Sight Distance on most constrained approach (%) 100 0 10 Relative to the recommended minimum sight distance OK 0

Posted Speed limit (in 10's of km/h) 100 OK

Radius of Horizontal Curve (m) T Enter "T" for tangent (no horizontal curve at the intersection) OK

Posted Speed Category =  0

Posted Speed Category = B 0

Posted Speed Category =  0

Posted Speed Category =  0

Horizontal Curvature Factor 0 5 OK 0

Angle of Intersection (10's of Degrees) 90 0 5 OK 0

Downhill Approach Grade (x.x%) 2.0 0 3 Rounded to nearest tenth of a percent OK 0

Number of Intersection Legs 4 2 3 Number of legs = 3 or more OK 6

21

OPERATIONAL FACTORS

Is the intersection signalized ?  ( Y/ N ) n Calculate the Signalization Warrant Factor

AADT on Major Road (2-way) 7400 4 10 OK 40

AADT on Minor Road (2-way) 2300 4 20 OK 80

Signalization Warrant Descriptive 0 30 OK 0

Night-Time Hourly Pedestrian Volume 0 0 10 Refer to Table 1(B), note #2, to account for children and seniors OK 0

Intersecting Roadway Classification Descriptive 2 5 Refer to Table 1(B) for ratings. OK 10

Operating Speed or Posted Speed on Major Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

Operating Speed on Minor Road (km/h) 100 4 5 Refer to Table 1(B), note #3 OK 20

170

ENVIRONMENTAL FACTOR

Lighted Developments within 150 m radius of intersection 0 0 5 Maximum of 4 quadrants OK 0

0

COLLISION HISTORY

Average Annual night-time collision frequency due to

inadequate lighting (collisions/yr, rounded to nearest whole # )

OR

Collision Rate over last 3 years, due to inadequate lighting (/MEV) 0 0 0 OK 0

Is the average ratio of all night to day collisions >= 1.5   (Y/N) n 0 OK

0

SUMMARY

Geometric Factors Subtotal

Operational Factor Subtotal

Environmental Factor Subtotal

Collision History Subtotal

TOTAL POINTS

template copyright

DELINEATION LIGHTING TO ILLUMINATE PEDESTRIANS OR CROSS 

STREET TRAFFIC

ILLUMINATION WARRANTED

Check Intersection Signalization:

21

Either Use the two AADT inputs OR the Descriptive Signalization 

Warrant (Unused values should be set to Zero)  Refer to Table 1(B) for 

description and rating values for signalization warrant.

Geometric Factors Subtotal

170

0

Collision History Subtotal

Operational Factors Subtotal

Environmental Factor Subtotal

OK

Enter either the annual frequency (See Table 1(C), note #4)       OR  

the number of collisions / MEV                                                  (Unused 

values should be set to Zero)  

0.0 0 0
OK 0

OK

Transportation Association of Canada 2001

Intersection is not Signalized

Site visit completed on May 12, 2014

Intersection turning movement volumes obtained from AT

0

191



 

 

APPENDIX E 

Background Growth Calculations 



 

 

 



1283-09 Lethbridge Agri-Business Park

Highway 4 (N of Hwy 508)Yearly Traffic Growth Highway 4 (S of Hwy 508)Yearly Traffic Growth

Year AADT % Growth Year AADT % Growth
2013 6052 1.32% 2013 6180 1.64%
2012 5973 3.86% 2012 6080 5.74%
2011 5751 0.02% 2011 5750 0.17%
2010 5750 2.10% 2010 5740 1.23%
2009 5632 2009 5670

Average 1.82% Average 2.20%
Hwy 4 Average = 2.01%

Highway 5 Yearly Traffic Growth Highway 5 (S ofHwy 508) Yearly Traffic Growth

Year AADT % Growth Year AADT % Growth
2013 5450 0.00% 2013 5020 0.00%
2012 5450 0.00% 2012 5020 -0.20%
2011 5450 0.00% 2011 5030 0.00%
2010 5450 1.87% 2010 5030 2.03%
2009 5350 2009 4930

Average 0.47% Average 0.46%
Hwy 5 Average = 0.46%

Highway 508 @ Hwy 4 Yearly Traffic Growth Highway 508 @ Hwy 5 Yearly Traffic Growth

Year AADT % Growth Year AADT % Growth
2013 440 0.00% 2013 570 0.00%
2012 440 15.79% 2012 570 11.76%
2011 380 0.00% 2011 510 0.00%
2010 380 0.00% 2010 510 0.00%
2009 380 2009 510

Average 3.95% Average 2.94%

Hwy 508 Average = 3.44%



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

TAC SIGNAL WARRANT SPREADSHEETS 



 

 

 



Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration
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Highway 4 NB 0 Demographics

Highway 4 SB 1 2 1 2 Elem. School/Mobility Challenged  (y/n) n

Highway 508 WB 1 Senior's Complex  (y/n) n

Highway 508 EB 1 1 Pathway to School  (y/n) n

Are the Highway 508 WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000

Are the Highway 508 EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median

(Km/h) % (y/n) (m)

Highway 4 NS 110 12.0% n 6.0

Highway 508 EW 5.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW

LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:00 - 8:00

8:00 - 9:00

11:00 - 12:00

12:00 - 13:00

16:00 - 17:00

17:00 - 18:00 8 1321 1386 3 530 1360 358

Total (6-hour peak) 0 0 0 8 1,321 1,386 3 530 0 0 1,360 358 0 0 0 0

Average (6-hour peak) 0 0 0 1 220 231 1 88 0 0 227 60 0 0 0 0

Average 6-hour 

Peak Turning 

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

2014 Jun 01, Sun

AT Count

Alberta Transportation - Traffic Signal Warrant Analysis

for Warrant Calculation 

Results, please hit 'Page 

Down' (yyyy-mm-dd)

74

Highway 4

Highway 508

NW

Alberta Transportation

County of Lethbridge

Weekday Long Term Background  

(AM+PM) x 2.61



Main Street (name) Direction (EW or NS) NS Road Authority:

Side Street (name) Direction (EW or NS) EW City:

Quadrant / Int # Comments Analysis Date:

Count Date: 

Date Entry Format:

Lane Configuration

E
x

cl
 L

T

T
h

 &
 L

T

T
h

ro
u

g
h

T
h

+
R

T
+

L
T

T
h

 &
 R

T

E
x

cl
 R

T

U
p

S
tr

ea
m

 

S
ig

n
al

 (
m

)

#
 o

f 
T

h
ru

 

L
an

es

Highway 4 NB 0 Demographics

Highway 4 SB 1 2 1 2 Elem. School/Mobility Challenged  (y/n) n

Highway 508 WB 1 Senior's Complex  (y/n) n

Highway 508 EB 1 1 Pathway to School  (y/n) n

Are the Highway 508 WB right turns significantly impeded by through movements?  (y/n) n Metro Area Population  (#) 90,000

Are the Highway 508 EB right turns significantly impeded by through movements?  (y/n) n Central Business District (y/n) n

Other input Speed Truck Bus Rt Median

(Km/h) % (y/n) (m)

Highway 4 NS 110 12.0% n 6.0

Highway 508 EW 5.0% n

Ped1 Ped2 Ped3 Ped4

Traffic Input NB SB WB EB NS NS EW EW

LT Th RT LT Th RT LT Th RT LT Th RT W Side E Side N Side S Side

7:00 - 8:00

8:00 - 9:00

11:00 - 12:00

12:00 - 13:00

16:00 - 17:00

17:00 - 18:00 8 1373 1386 3 538 1360 358

Total (6-hour peak) 0 0 0 8 1,373 1,386 3 538 0 0 1,360 358 0 0 0 0

Average (6-hour peak) 0 0 0 1 229 231 1 90 0 0 227 60 0 0 0 0

Average 6-hour 

Peak Turning 

Movements

W
B H

ig
h

w
a
y
 5

0
8

>

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

 9
0

E
B W = 76 0

P
ed

3

R
T

T
H

L
T

2
2
8

Veh Ped

0 0 9
0 1 NOT Warranted

0 RT

<--  North NB 0 0 TH 0 NB

Highway 4 0 LT

LT 1 Highway 4

SB 461 TH 229 289 SB >

RT 231

0

2
2
7

6
0 0

3
2
1

L
T

T
H

R
T

P
ed

4

W
B

2
8
6

v

E
B

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

2014 Jun 01, Sun

AT Count

Alberta Transportation - Traffic Signal Warrant Analysis

for Warrant Calculation 

Results, please hit 'Page 

Down' (yyyy-mm-dd)

76

Highway 4

Highway 508

NW

Alberta Transportation

County of Lethbridge

Weekday 20-year Total  (AM+PM) x 

2.61



 

 

 

 

 

 

 

Appendix D – Site Drainage Analysis 
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1.0  Introduction 
 

On behalf of the Dar Ray Farms Ltd., Hasegawa Engineering (HE) has completed this preliminary 

hydrological analysis of the subject site.  The hydrological analysis includes the following major 

aspects: 

 

1. Overall site layout and conditions 

2. Offsite topography  

3. Precipitation and runoff analysis 

4. Retention Pond calculations for storing all runoff up to a 100 year storm event 

 

The legal land description for the site is SE 5-8-20-W4, County of Lethbridge, AB. The site is situated 

on approximately 8 kilometers  southeast of Lethbridge at the intersection of Highways 4 and 508 as 

shown in Figure 1 (Appendix A.)   

 

2.0  Site Conditions  

2.1 Existing 

 

The site consists of approximately 144 acres (58 ha.) of primarily agricultural land with an existing 

farmstead. There are 2 lots which have been divided out and developed; they have access roads and 

structures including grain silos with the remainder of the lot essentially graveled to accommodate 

storage and vehicle traffic. The site is bordered on the north by agricultural land, on the northeast by 

train tracks and Highway 4, on the southwest by an irrigation main canal and on the south by Highway 

508. Adjacent ditches are variably defined and surface water tends to end up trapped in a low areas 

adjacent to the irrigation canal where it must be pumped out. 

2.2 Proposed 

 

The proposed development would further divide the site creating a total of about 25 agribusiness lots 

and two ponds, one for raw water/fire water and one for storm water management. 

 

The site has poor existing drainage - all storm water will collect and need to be pumped into the 

irrigation ditch as permitted. It is anticipated that permission to release storm water will not be given 

until major storm events have ended; therefore, the development needs the capacity to store all storm 

runoff up to the 100 year design storm. 

 



3.0  Surface Runoff Design Criteria  

3.1 Onsite Runoff 

Predevelopment 

Normally, a predevelopment model would be developed to generate baseline storm water volumes and 

flow rates – allowable post development release rates during storm events would be dictated by these 

predevelopment results. In this case, all storm water needs to be stored prior to release and the 

predevelopment model becomes unnecessary. 

Post-Development 

A topographic survey of the area provided contour data to determine existing drainage patterns and 

slopes. Post development flows will generally be able to use existing topography and the site was 

divided into 16 post development catchments also shown in Figure 2 – Appendix A. Subcatchment 

boundaries are based on the existing drainage (direction and slope of overland drainage) along with 

proposed drainage through ditches. The proposed development has agribusiness lots ranging from 2-7 

acres in size accessed from gravel service roads. Since overland flow is generally to the west, the 

model uses ditches on the west boundaries of lots (i.e. either in road allowances or along lots) to 

intercept storm water and drain it to roadside ditches. All ditches have been modeled as 0.5 meters 

deep and 5 meters across at the top with 3h:1v side slopes. Existing topography will generally drain 

storm water in the ditches to the storm pond although several areas require cuts or fills as part of final 

design elevations (especially for lots backing onto the irrigation canal.) 

 

The retention pond is modelled with 0.6 meters of freeboard followed by 2 meters of active storage 

although it will actually be deeper to accommodate fire protection water and raw water storage. Pond 

side slopes are 5h:1v in the freeboard and active storage range. 

 

The existing homestead is modeled as is while remaining areas are modelled with the following 

assumptions: 

 Developed lots will have 25% of the lot area covered with buildings (modeled as 100% 

impervious surface) with the remaining 75% of the lot graveled for traffic and storage areas 

(modeled as 70% impervious surface.) These figures are the resulting average after checking 12 

business lots in the Lethbridge industrial area ranging from 0.36 – 25.8 hectares in size. 

 Subcatchment areas include the adjoining service roads up to the centerline. Assumptions for 

the model are based on a 10 meter gravel road (70% impervious) within a 20 meter road 

allowance that is otherwise 0% impervious for an overall average of 35% impervious. 

 Pond surface is modeled as 100% impervious areas. 

 

The post development model assumes a 100 year/24 hour storm event but the modeling period may be 

extended to allow runoff from all subcatchments to fully drain to the pond. The 100 year storm is a 

design storm that produces 109 mm of rain with a peak rate of 255 mm/hour (Figure 3 – Appendix A.) 

The final model is shown in Figure 4 of Appendix A. Results of the computer simulation are discussed 

in section 4 below. Key input parameters for SWMM analysis along with summaries of the computer 

simulations are attached in Appendix B. 



3.2 Storm Water from Off-site 

 

Runoff from agricultural land north of the property should generally drain away from the development. 

On the remaining sides, the development is generally isolated from off-site storm water by the 

surrounding roads and irrigation canal although runoff from adjacent roads (highway, secondary and 

canal road) is included where appropriate. 

 

4.0  Surface Runoff Results 
 

Results of initial runoff modelling show that the active storage volume in the pond is adequate to store 

the 100 year storm. Performance of the retention pond is shown in Table 1 below and shows the pond 

fills to 100% full.  

 
Table 1 Post Development Results – Retention Pond Storage 

 

 
Maximum Volume 

m
3
 

Change In Pond 

Height 
m 

Total Volume 

(including ditches) 
m

3 

Retention Pond  57184 (100% full) 2.00 57198 

 

Results show the ditches are generally sufficient to route storm water to the retention ponds - final design 

will address flow and velocity within the ditches. Note that the 100 year storm generates significant storm 

flows; where drainage ditches are intersected by cross roads it will not be practical to convey the storm 

water under the road in culverts. Any culverts will be designed to convey a 100 year storm. 

 

5.0 Conclusion 
 

Results from computer modeling using inputs appropriate for the Lethbridge area have been used to 

design storm water retention facilities for the proposed development. Significant factors affecting the 

volume of storm water to be stored are: 

 The proposed land use indicates more impervious surface and higher volumes of runoff. 

 There is no release during the storm – all runoff must be stored until release into the irrigation 

ditch is permitted. 

This results in large storm water retention areas located in the lower elevations of the development next 

to the irrigation canal. Existing topography is generally adequate to allow drainage to the retention 

ponds although some final design will be needed. Because all release will be done by mechanically 

pumping the retention ponds after the storm has ended, there has been no modeling of the site to 

establish predevelopment runoff rates. 

 

 
 

 

 

 

 

 

 

 



 

 

 

 

APPENDIX A - FIGURES 
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APPENDIX B - MODELING SUMMARIES 
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