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CITY OF GRANDE PRAIRIE 
 

OFFICE CONSOLIDATION 
 

BY-LAW C-896 
 

A By-law to enact the 
“Crystal Heights Area Structure Plan” 

 
(As Amended by Bylaw C-896-94-01, C-896-01-01 

C-896-01-02 and C896-02-01) 
 

 WHEREAS Section 64 of the Planning Act of Alberta 1980 and amendments thereto; provides that 
Council may by bylaw, adopt an Area Structure Plan; and 
 
 WHEREAS the Council of the City of Grande Prairie has duly authorized the preparation of an Area 
Structure Plan; and 
 
 WHEREAS the Council of the City of Grande Prairie deems it advisable to adopt such a Bylaw; 
 
 NOW, THEREFORE THE COUNCIL OF THE CITY OF GRANDE PRAIRIE, IN THE 
PROVINCE OF ALBERTA, DULY ASSEMBLED ENACTS AS FOLLOWS: 
 
1. THAT this By-law be cited as Crystal Heights Area Structure Plan By-law. 
 
2. THAT the Area Structure Plan attached hereto is designed for the orderly and economic development of 

the area legally described as Part of S.W. ¼ of 30-71-5-6 lying north of 104th Avenue and all of N.W. ¼ 
of 30-71-5-6.  Crystal Heights lies in the easterly area of the City and is bounded by 104th Avenue on 
the South, by 116th Avenue on the North, by 88th Street on the East and by 92nd Street on the West, and 
is hereby adopted as the Area Structure Plan By-law of the Crystal Heights Area of the City of Grande 
Prairie. 

 
3. THAT this By-law comes into effect upon the date of it finally being passed. 
 
READ a first time this    9th      day of      July    , 1990, A.D. 
 “D. Logan” (signed)  
 MAYOR 
 
 “J. Ferguson” (signed)  
 CITY CLERK 
 
READ a second time this     7th    day of      August     , 1990, A.D. 
 “D. Logan” (signed)  
 MAYOR 
 
 “A. Roth” (signed)  
 ACTING CITY CLERK 
 
READ a third time and finally passed this    7th     day of       August    , 1990, A.D. 
 
 “D. Logan” (signed)  
 MAYOR 
 
 “A. Roth” (signed)  
 ACTING CITY CLERK 
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1.0 INTRODUCTION 

 
1.1 Intent and Purpose 
 

The intent of this Area Structure Plan (ASP) is to guide the overall long-term 
development of the Crystal Heights lands.  The ASP will therefore set out the 
land uses and design features to be incorporated within these lands, including 
details of municipal servicing, street layout and standards, public and separate 
school provision and an extensive pedestrian walk-way and open space system 
which have been designed to serve as a major feature of the overall concept.  
In addition to the above, specific development guidelines and grading controls 
will be incorporated by the developer at the subdivision development stage. 

 
1.2 Background to the Area Structure Plan 
 

The area, to be named "Crystal Heights", was previously slated for urban 
development in 1978, when an Outline Plan of the subdivision was submitted 
under the name of "Macklin Meadows".  At that time, excellent economic 
conditions throughout Alberta were positively influencing the growth of Grande 
Prairie, creating a high demand for residential lots throughout the City.  The 
Outline Plan was subsequently approved in 1979, and construction of 
infrastructure began at that time.  A major storm water facility was built and 
approximately 200 single family residential lots brought on stream in the 
southerly-most portion of the Outline Plan area.  With a general downturn in the 
Provincial economy in late 1981, the demand for housing in Grande Prairie fell 
off and development of the remainder of the Outline Plan area was postponed. 
 
The City of Grande Prairie and the South Peace Regional Planning Commission 
have recently identified the Crystal Heights area as one of four areas imminent 
for urban development (the others being: Mission Heights, Country Club 
Estates West, and the Old Fairground Site).  Although the Crystal Heights area 
is covered by an approved Outline Plan of subdivision, changing conditions 
have created the need to reconsider the original concept.  In consultation with 
the City of Grande Prairie and the South Peace Regional Planning Commission, 
and in accordance with Section 64 (1) of the Planning Act - Revised Statutes of 
Alberta 1980, the development team has decided to initiate a new Area 
Structure Plan to replace the former Macklin Meadows Outline Plan. 

 
1.3 Timing of Development 

 
At present (January 1990), there are fewer than 400 residential lots available in 
Grande Prairie for development in 1990.  The Crystal Heights subdivision offers 
a number of advantages to achieve the timely development and servicing of 
residential lots as certain infrastructure improvements which were initiated for 
the original development are already in place to service the remainder of the 
subdivision. 
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Applications for land use redesignation and tentative plan of subdivision of 9.3 
hectares (23 acres) in the south west corner of the Crystal Heights area were 
submitted to the approving authorities in mid May, 1989.  The applications were 
in conformity with the previously approved Macklin Meadows Outline Plan.  
Approval of these applications was obtained in July, with infrastructure 
construction beginning in the fall of 1989.  It is now the intent of the 
development team to seek approval for development of the remainder of the 
subject lands in accordance with the proposed Crystal Heights Area Structure 
Plan.  Please note that as the phase of development discussed above is 
considered part of the Crystal Heights Area Structure Plan, all calculations in 
the Plan document include this phase of development. 

 
1.4 Policy Considerations 

 
1.4.1 The Grande Prairie General Municipal Plan 

 
The Grande Prairie General Municipal Plan (GMP), which was adopted by 
Bylaw C-830 in July 1986, is the guiding planning document for the City of 
Grande Prairie.  All area structure and area redevelopment plans must conform 
to the Municipal Plan.  Section 3.4.2 of the GMP states that, "Growth and 
development shall be directed to infill areas and to areas with spare capacity in 
services and roads in advance of unserviced areas". 
 
Chapter 4 of the Plan deals with Housing.  Section 4.3.5 states that, "the City 
shall require Area Structure Plans for all future residential development areas".  
According to the GMP, Area Structure Plans shall include statements on density 
of development, overall road and servicing patterns, proposed land uses, school 
and other community services locations, parks, playgrounds and information on 
topography and special geographical features.  In addition the Area Structure 
Plan should deal with the phasing or sequence of development.  Therefore, the 
intent of the Area Structure Plan policy is to encourage the achievement of the 
neighborhood principle within newly developed subdivisions. 
 
In terms of residential development, the GMP recommends directing medium 
and high density uses to the Central Business District, and suggests that overall 
residential densities in the City should fall between 40 - 50 persons per hectare, 
or 16 - 20 ppa.  These densities correspond to a mixture of single detached 
dwelling and low density multi-family areas. 
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2.0 AREA STRUCTURE PLAN DESCRIPTION 

 
2.1 Plan Area Boundaries 

 
The Crystal Heights Area is located in northeast Grande Prairie as shown on 
Map 1.  The lands encompass a portion of the West Half of Section 30, 
Township 71, Range 5, West of the 6th Meridian.  As indicated on Map 2, the 
subject site is bounded by 104 Avenue to the south, 92 Street to the west, 88 
Street (also the Municipal Boundary) to the east, and the future 116 Avenue 
road right of way to the north.  In addition, a 2.5 hectare (6 +/- acres) Telus 
Microwave tower site encroaches upon the western boundary of the site 
approximately straddling the quarter section line at 108 Avenue and 92 Street. 
 

2.2 Site Area and Ownership 
 

The subject site encompasses a total of 86.99 hectares (214.97 acres) of gross 
developable area, excluding the micro-wave tower site.  The lands within the 
Area Structure Plan Boundary are currently held by 272649 Alberta Ltd., which 
purchased the lands from the Bank of Nova Scotia in October 1989. 

 
2.3 Site Topography and Natural Features 
 

As shown on Map 3, the site is gently sloping from the northwest to southeast 
corners.  The elevation ranges from 683 meters (2240.8 feet) in the northwest 
to 661 meters (2168.6 feet) in the southeast.  The site is presently covered with 
sparse vegetative cover.  The land was originally part of the I.V. Macklin 
Homestead and was under cultivation for several decades.  It is presently 
vacant and remains under cultivation.  Soils are generally clay based with 
moderate to good drainage.  There are no areas of standing water nor are there 
any permanent water courses within the boundaries of the Area Structure Plan.  
A storm water retention facility known as Ivy Lake was developed in the 
southeastern corner of the Macklin Meadows Outline Plan area in 1979.  This 
will be elaborated upon in further detail in Section 3.0 under "Utility Servicing". 
 

2.4 Development Constraints 
 

There are few constraints for the effective development of the subject lands.  In 
terms of topography, the subject lands lend themselves to efficient servicing, 
construction and landscaping.  From a visual perspective, the Telus micro-wave 
tower poses some difficulty.  It has been established that Telus has no 
immediate plans to relocate this micro-wave transmission facility.  As the tower 
is quite tall, it is not practical to screen the entire facility, however, it is desirable 
to utilize a buffer and possible berming to lessen the visual impact on the 
adjacent residential dwellings. 
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Another potential development constraint is 92 Street.  According to the Grande 
Prairie Transportation Bylaw, 92 Street has been classified as an arterial and 
truck route.  These designations could have a potential impact on the future 
Crystal Heights community.  For this reason, a "noise impact assessment" was 
undertaken by Bolstad Engineering Associates Ltd. to determine what 
measures might be required to alleviate traffic noise impact from 92 Street to 
the adjacent residential area for Phase 1 of Crystal Heights. 
 
The stated purpose of the noise impact report was "to predict sound levels due 
to 92 Street, which runs to the west of the development site, compare the 
predicted levels with recommended values and investigate noise reduction 
measures if required".  The study found that a noise attenuation barrier should 
be constructed along 92 Street adjacent to the Area Structure Plan area in 
order to bring sound levels to recommended values.  The report recommends 
that the noise barrier continue east for a short distance along 104 Avenue in 
order to minimize noise impacts for the homes close to 92 Street.  The report 
states that the noise barrier can by any combination of berm and wall or solid 
wood fence up to the required height, with the wall or wood fence having a 
surface density greater than 19.5 kg. / sq. meter (4 lb / sq. ft) with no holes or 
gaps (see Appendix A). 
 
A subsequent addendum to the report also prepared by Bolstad Engineering 
examined the feasibility of multi-storey residences along 92 Street, within the 
Crystal Heights area.  The stated purpose of the addendum was "to investigate 
the feasibility of noise control measures to reduce indoor sound levels to 
acceptable values for multi-storey residences".  The study determined that the 
barriers suggested in the original report would provide sufficient noise 
attenuation for outdoor values at grade, however, it suggested that in the case 
of multi-storey residential units, the berming and/or fencing alone was not 
sufficient to provide adequate indoor sound attenuation.  The addendum states 
that "noise control techniques, including increased glazing, door and wall 
construction, as well as alternative means of ventilation can reduce indoor 
sound levels to acceptable values in multi-storey residences" (see Appendix A). 

 
Development Policies 

 
2.4.1 A sound attenuation barrier shall be erected along 92 Street adjacent to the 

Crystal Heights ASP area, as development along this corridor proceeds.  The 
barrier shall be constructed to standards as set out in the Bolstad Engineering 
Associates Ltd. report.  The cost of the sound attenuation barrier shall be borne 
by the developer. 

 
2.4.2 Buildings adjacent to 92 Street which are over one storey in height shall be 

constructed to reduce future interior noise levels to acceptable limits, in 
accordance with the requirements contained in Canada Mortgage and Housing 
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Corporation (CMHC) standard #5156, entitled "Road and Rail Noise: Effects on 
Housing". 

 
2.5 Current and Proposed Land Use Classifications 

 
The subject lands are currently classified as ‘UR’ - Urban Reserve in the City of 
Grande Prairie Land Use Bylaw No. C-1100.  Under this statutory plan, the 
intended purpose of this classification is "to protect land from premature 
subdivision and development".  The subject lands were never reclassified as 
part of the Macklin Meadows development, the southerly portions of which are 
now developed to primarily single family dwelling units. 
 
Surrounding land uses are low density residential to the west of 92 Street, 
vacant UR land to the south of 100 Avenue, agricultural lands to the east in the 
County of Grande Prairie #1, and vacant reserve lands to the north of the Plan 
boundaries. 
 
Based on discussions held with the City of Grande Prairie, the South Peace 
Regional Planning Commission, and utility servicing studies undertaken by 
Walker, Newby and Associates, and Stewart Engineering, it is evident that the 
subject lands are available for residential development. 
 
As stated in Section 1.3, an application for land use reclassification of 9.3 
hectares (23 acres +/) from 'UR' to 'R-1' Residential Single Detached Dwelling 
District was approved in July, 1989.  This will form part of the overall 
development concept, the remainder of which will be R-1, R-2, R-3, and R-4 as 
shown on Map 4.  Based on the proposed land uses in the subject area, density 
is estimated at 30-40 persons per hectare for a total population in the range of 
2500 - 3500 persons.  Table 1 gives a detailed breakdown of land uses for the 
Crystal Heights lands. 
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Table 1 
  

 
Approximate Area  

ha.   (ac.) 

 
 
 

Percent of Area 
   
Residential (total) 50.25 / (124.16) 56.16 

   
Municipal Reserve* 11.80 / (29.16) 13.45 

   
Roads 13.05   (32.25) 16.02 

   
Church Site 2.76 (6.828) 3.15 

   
   

Public Utility Lots 9.84   (24.31) 11.22 
   

 
 

(Bylaw C 896-02-01 July 29, 2002) 
 
* - See Table 2.  Deferred reserves apply 

 
Development Policies 
 
2.5.1 Residential Development 

 
Residential development shall consist of low density single family, duplex and 
semi-detached housing and medium density townhouses and low rise 
apartment buildings.  The residential developments shall conform to the 
following standards: 
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Dwelling Type 

Maximum 
Density 

Minimum Lot 
Size 

Minimum 
Frontage 

    
R-1 Single 10 unit/ha 464.5  m2 15 m 
    
R-2 Single / Duplex 20 unit/ha 464.5  m2 14 m 

R-3 Apt. / S.D. 52 unit/ha 650/278  m2 20/7.6 m 
    
R-4 Apartment 74 unit/ha 929 m/unit 30 m 
    
R-5 Apartments 124 unit/ha 929 m/unit 31 m 

 
 
2.5.2 Duplex Dwellings 
 

Duplex dwellings shall be constructed to similar standards of design and 
construction as single family dwellings in order to retain an overall high quality 
development.  One or more cells of duplex units may be developed as a 
"mature housing development" with age, pet, and other restrictions applied by 
the developer. 

 
2.5.3 Multi-Family Sites 
 

In order to reduce the visual impact of the multi-family housing on the 
neighborhood, the two designated sites shall be established in "cells", with no 
direct frontage on the collector roads.  As well, they shall be low rise in form, to 
a maximum of three stories for the townhouse development, and four stories for 
the apartment development.  Multi-family developments may consist of rental or 
condominium units at the discretion of the developer. 

 
2.6 Transportation and Internal Road Network 

 
2.6.1 External Roads 
 

The western boundary of the site is 92 Street.  92 Street is one of the major 
north-south routes in the City and has been designated as a truck route from 68 
Avenue to 116 Avenue.  According to the City of Grande Prairie Transportation 
Bylaw and the GMP, this road has been designated as a four lane divided urban 
arterial roadway.  92 Street is presently constructed as a two lane carriageway.  
As the phased development of the Crystal Heights lands takes place in a south 
to north progression, increasing the traffic generation in this area, 92 Street will 
be upgraded to arterial standards from 104 Avenue to 116 Avenue in the 
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medium term (to 35,000 population).  The City of Grande Prairie Engineering 
Department has identified sound attenuation as desirable along 92 Street from 
104 Avenue to 116 Avenue (see Section 2.4). 
 
The northern boundary of the site is the future 116 Avenue right of way 
alignment.  116 Avenue, when constructed, has been designated as an arterial 
roadway in the GMP and the City of Grande Prairie Transportation Bylaw. 
 
88 Street is the present eastern City boundary.  The road is within the County of 
Grande Prairie #1 jurisdiction, and is currently constructed to rural roadway 
standards.  According to County officials, they have no plans to upgrade this 
road at present.  Annexation of lands to the east is not pending as ample lands 
exist within the City to fulfill short and medium term growth and development 
goals. 
 
104 Avenue is currently constructed to collector road standards to 89 Street.  
With development of the Crystal Heights lands, 104 Street will be extended to 
88 Street to these same standards.  An agreement with the owners of the 
undeveloped lands to the south of 104 Avenue and east of 89 Street will be 
sought to share the cost of road construction and utility extension. 

 
2.6.2 Internal Road Network 
 

As recommended in the Grande Prairie GMP, the internal road network is 
based upon a looped "Collector" road which accesses a number of residential 
cells designed as cul-de-sacs, P-loops and crescents.  The collector road will 
serve as a public transit route to service the Crystal Heights area.  An additional 
road classification has been established which is referred to as a "residential 
collector".  Residential collectors have been designed to handle increased traffic 
loads in certain key areas as shown on Map 4. 
 
As Phase 1 was developed according to the Macklin Meadows Outline Plan 
which was approved prior to these new standards being set in place, the local 
roads within that phase are designed to be 15 meters in width. 
 
The subdivision has two southerly access points off of 104 Avenue.  In addition, 
a major gateway to the subdivision will be developed from the west at 92 Street 
and 111 Avenue.  This entrance will align with the present 111 Avenue west of 
92 Street, with a median break at this point in order to allow all directional 
access from both residential areas. 
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Development Policies 
 
2.6.3 Internal Road Standards 
 

Internal roads will be constructed to the following City of Grande Prairie 
Engineering Design Guidelines standards: 
 
• Roads identified on Map 4 as collector roads shall be 22 meters in width.  

The carriageway for all collector roads shall be 13 meters in width. 
 
• Roads identified on Map 4 as residential collector roads shall be 19 

meters in width.  The carriageway of all residential collector roads shall 
be 11 meters in width. 

 
• Roads identified on Map 4 as local roads shall be 16 meters in width.  

The carriageway of all local roads shall be 9 meters in width. 
 
• Cul-de-sacs shall have a minimum diameter of 32 meters.  The 

carriageway of all cul-de-sacs shall have a minimum diameter of 22 
meters. 

 
• Residential collector and local roads shall be developed with curb and 

sidewalk on one side and with curb on the other side. 
 
• Collector roads shall be developed with curb and sidewalk on both sides. 
 
• All lands required for road widening purposed shall be dedicated at the 

time of subdivision. 
 
• Minor amendments to the local road pattern may be permitted by the 

Approving Authority provided that the amendments do not alter the intent 
of this Plan.  The interpretation of what constitutes a minor amendment 
shall be left to the discretion of the Approving Authority at the time of 
subdivision development approval. 

 
• The developer shall provide sidewalks at the locations and alignments 

required by the City to service potential bus routes. 
 
• Arterial and collector roadways may serve as transit bus routes 
 
• The costs of extending 104 Avenue east to 88 Street shall be borne by 

the developer. 
 
• The developer shall make a contribution towards the costs of 92 Street 

expansion in accordance with City policy. 
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2.7 Pathways and Open Space Network 
 

An integral part of the Crystal Heights subdivision is the open space and 
pathways network.  This system has been designed to allow for excellent 
pedestrian circulation within the subdivision.  As shown on Map 6 the pathway, 
which has a major north-south orientation, will constitute a focus for the 
community providing a connecting link from Ivy Lake in the south to Crystal 
Lake in the north.  Much of the north-south link will double as a public utility lot 
(PUL) to service the residential lots backing the path. 
 
The east-west orientation of the pathway network will align with 111 Avenue.  
The pathway will begin at the northerly school site at this location and continue 
east, connecting to a +/- 0.4 hectare (1 acre) park.  By employing this 
alignment, the Plan achieves good visibility, discourages short-cutting through 
the neighborhood due to the circular nature of the collector road, and results in 
an attractive gateway feature into the community at the west entrance.  Care 
has also been taken to ensure that the pathway does not intersect with the 
collector roadway at areas with a significant curvature in the roadway.  This 
ensures good automobile and pedestrian visibility. 

 
Development Policies 
 
2.7.1 To promote usage as well as low maintenance all pathways which vary in 
 width, shall have a 2 meter paved asphalt strip to facilitate pedestrian and 
 bicycle use at the developer's expense. 

 
2.7.2 Landscaping in the remainder of the right of way's shall be restricted to planting 

material that does not unduly limit the performance of the utilities. 
 
2.7.3 At points where the pathway necessarily crosses the collector roadway, visible 

improved pedestrian walkways shall be provided at the developer's expense. 
 
2.8 Municipal and Environmental Reserves 
 

As a requirement of Sections 99 (1) and (2) of the Planning Act - Revised 
Statutes of Alberta 1980, the registered owner of a parcel which is the subject 
of a subdivision application must provide a portion of the total parcel for the 
purposes of Municipal and/or School Reserve.  Although the Planning Act 
specifies that the amount is not to exceed 10% of the total parcel, traditionally, 
municipalities in Alberta have requested 10% of the site area, after 
Environmental Reserve lands have been dedicated. 
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2.8.1 Environmental Reserve 
 

The subject site does not contain any lands which are considered 
Environmental Reserve. 
 

2.8.2 Municipal Reserve 
 

In the case of Municipal Reserve, the Crystal Heights area was originally dealt 
with as part of the larger parcel, including those lands to the south of 104 
Avenue which were developed under the Macklin Meadows Outline Plan.  As 
such, the amount of land required for dedication as Municipal and Municipal 
School Reserve was based on 10% of the larger area. 
 
As is common in land development, a proportion of the total reserve owing from 
the lands to the south of 104 Avenue were deferred until such time as the lands 
to the north were developed.  Under this proposed Area Structure Plan, the total 
amount of lands to be dedicated for these purposes exceeds 10% of the area of 
the subject site in order to account for the previously deferred reserves.  The 
Municipal Reserve dedication for the Crystal Heights development, in 
conjunction with the previous Ivy Lake development is set out in Table 2. 
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Table 2 
 

SW ¼ Sec. 30  
  
Existing Title 
less: 

64.70 ha. 

Road Plans 3.07 ha. 
Lot 76, Block 1, Plan 8022055 8.20 ha. 
(Ivy Lake Reservoir)  

  
NET AREA 53.43 ha. 

  
NW ¼ Sec. 30  
  
Existing Title 
less: 

64.70 ha. 

Road Plans 2.24 ha. 
  

NET AREA 62.46 ha. 
  
Total Area for West half of section 30 for 
which MR is required 

 
115.89 ha. 

  
RESERVE DEDICATION REQUIRED  
                                   115.89  x 10% = 

 
11.59 ha. 

  
  
Municipal Reserve Dedication 
(Provided and Proposed) 

 

  
Lot 22-MR, Block 2, Plan 8022055 0.18 ha. 
Lot 75-MR, Block 1, Plan 8022055 
(existing Ivy Lake subdivision) 

1.52 ha. 

  
Crystal Heights Phase I 0.59 ha. 
  
MR as provided in remainder of Crystal Heights 
Plan area 

 
11.21 ha. 

  
TOTAL DEDICATION PROPOSED 13.50 ha. 
 

(Bylaw C 896-02-01 July 29, 2002) 
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2.8.2.1 Municipal School Reserve 
 

The proposed Crystal Heights area will contain two school sites.  These two 
sites generally conform to the policies contained within the Grande Prairie 
Municipal Plan.  Both sites have been centrally located within the perceived 
school catchment areas, and have excellent access to an extensive pedestrian 
walkway system, collector roads and bus routes. 
 
The Grande Prairie Public School District has indicated long range plans for a 
kindergarten - 8 (elementary/junior high) school in Crystal Heights.  The 
General Municipal Plan calls for 2 hectares (5 acres) for the first 100 pupils and 
0.4 hectares (1 acre) for each additional 100 pupils.  The Grande Prairie 
Catholic School District No. 28 has indicated the need for a K-8 (elementary 
and junior high) facility.  This school would accommodate 500 pupils and is 
required in the short term.  The GMP guidelines for combined elementary and 
junior high schools are 4-6 hectares (10-15 acres) for the first 100 pupils and 
0.4 hectares (1 acre) for each additional 100 pupils. 
 
The Area Structure Plan provides a 9.4 +/- hectare (23.2 acre) site for a joint 
public/separate school facility.  Discussions held with the Public and Separate 
School Districts indicate that the site is sufficient in size and properly located to 
provide the necessary facilities for a joint use facility to meet their combined 
needs.  The site will not be divided into separate school sites at this time, as the 
two School Districts will undertake a joint planning and design exercise to best 
determine their individual needs. 

Bylaw C-896-02-01 July 29, 2002 
 

2.8.2.2 Parks and Tot Lots 
 

In addition to the Municipal School Reserve site, the Area Structure Plan 
provides for five tot lots of approximately 0.4 hectares (1 acre) in size each.  
The tot lots were located on local roads only, in order to provide maximum 
safety. 

Bylaw C-896-02-01 July 29, 2002 
 

 
Development Policies 
 
2.8.2.3 All tot lots shall be provided with children's playground equipment according to 

standards set out by the City of Grande Prairie Community Services 
Department and in keeping with those provided in existing residential 
communities in the City at the developer's expense. 

Bylaw C-896-02-01 July 29, 2002 
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2.9 Development Phasing 
 

Map 6 outlines the proposed phasing for the Crystal Heights Area Structure 
Plan area.  The proposed phasing is based on two major considerations.  These 
are least-cost servicing and increasing accessibility into the Plan area.  As is 
common practice in land development, phasing will be undertaken in 
development cells in order to prevent leap-frogging and inefficient servicing 
patterns. 
 
Although the intent of the phasing plan is to promote orderly and efficient 
servicing, marketing considerations also play a part in the determination of 
development phasing.  Map 6 is intended as a guideline for the development of 
Crystal Heights.  The developer must however retain some flexibility in this plan 
in order to bring on lands for development to react to market conditions. 
 
Specific to this plan, the proposed Phases 3 and 4 may be interchanged, or 
possibly developed simultaneously in order to both pursue a cost efficient 
servicing pattern and to open the major west access to the site off 92 Street at 
approximately 111 Avenue. 

 
Development Policies 
 
2.9.1 Development shall proceed in accordance with the phasing sequence shown on 

Map 6, and in accordance with cost analysis at the time of development and 
current market demand for single family and multi-family housing in the City of 
Grande Prairie. 

 
2.9.2 Minor variations from the proposed phasing may be permitted by Council 

without necessitating an amendment to the Area Structure Plan. 
 
2.9.3 Simultaneous development of more than one phase may be permitted if, in the 

developer's opinion, sufficient market demand to absorb development in both 
areas is shown or perceived. 

 
2.9.4 Staging of development within each phase is acceptable, provided that road 

construction within partial phases allows for adequate traffic circulation without 
"dead ends".  Partial development must also provide trunk and lateral utilities of 
sufficient size to meet needs of the remainder of the phase. 

 
 
3.0 UTILITY SERVICING 
 

When the land south of 104 Avenue was developed in 1980, storm, sanitary, 
and water mains were installed up to and within that development, know as 
Macklin Meadows. All of these utilities were designed to accommodate the 
entire west half of Section 30. Therefore, the subject area (the undeveloped 
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portion of the west half of Section 30 north of 104 Avenue) can be serviced by 
extending the existing systems north from 104 Avenue. 

 
Maps 7, 8 and 9 indicate the proposed storm, sanitary, and water systems which 

have been designed to service Crystal Heights Area Structure Plan area.  
Bylaw C-896-02-01 July 29, 2002 

 
Development Polices 
 
3.0.1 Subdivision construction shall not proceed until the design of the municipal 

infrastructure systems are approved by the City of Grande Prairie. 
 
3.0.2 Underground utilities shall generally follow the alignments indicated on Maps 7-

9. 
 
3.0.3 Public utility lots shall be 10 meters in width. 
 
3.0.4 All public utility lots shall be graded and landscaped at the developer's expense.  

Storm sewer lines shall be extended into utility lots where necessary to provided 
acceptable drainage. 

 
3.0.5 Prior to any development taking place within the Plan Area, the developer shall 

be required to provide a detailed geotechnical investigation, prepared by a 
Professional Engineer, as part of the development application. 

 
3.0.6 Prior to any development taking place within the Plan Area, the City shall dictate 

the type of system to be employed for foundation drainage on all buildings 
within this area. 

 
3.1 Storm Sewer 
 

Development of Macklin Meadows in 1980 south of 104 Avenue included 
construction of a large storm water pond adjacent to 88 Street and 100 Avenue.  
As a wet pond, this facility provides a recreational amenity for the immediate 
vicinity.  However, its primary purpose is to temporarily store storm water run-off 
prior to discharging downstream into existing water courses.  Temporary 
storage results in the peak discharges being reduced to those discharges 
experienced prior to development, and therefore the risk of erosion and other 
damage to water courses is eliminated. 
 
The extent of the drainage basin being developed affects the required storage 
volume and consequently the size of the pond required In the case of the 
Macklin Meadows pond, the drainage basin that was taken into account was the 
entire west half of Section 30, and the pond was sized accordingly. 
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An underground storm sewer system within the Macklin Meadows development 
collects water from the roadways and discharges the run-off into the pond 
where it is stored to be released at a lesser rate over a period of time.  Strategic 
locating of the inlet and outlet pipes ensures a minimum depth of water is 
maintained and also that an adequate circulation or exchange of water occurs 
within the pond in order to maintain acceptable water quality for recreational 
purposes.  The existing storm sewer system extends up to the north side of 104 
Avenue with the pipes being sized to accommodate storm run-off from the 
subject area after development. 
 
The following storm sewer stubs exist, for the purpose of connecting future 
developments: 

 
• A 650 mm diameter stub north of 104 Avenue at 90 Street.  This stub 

can accommodate the area designated as Phase 1, plus the area east of 
the Municipal Reserve (school) site. 

 
• A 1050 mm diameter stub north of 104 Avenue at 89 Street.  This stub 

can accommodate the balance of the development area within the west 
half of Section 30. 

 
Development Policies 
 
3.1.1 Storm sewer mains shall be located within road right of ways and outside the 

carriage way where possible.  Where it is not feasible to locate storm sewers in 
road right of ways, the developer shall provide suitable utility easements. 

 
3.1.2 Storm sewer mains together with catch basins shall be installed within the road 

right of way's for the purpose of removing storm run-off from the surface and 
directing it through the existing system to the retention pond. 

 
3.1.3 All lots shall be graded to direct surface drainage away from buildings and onto 

right of ways or public utility lots (PUL's) so that individual properties are not 
subject to flooding. 

 
3.2 Sanitary Sewer 
 

The Sanitary sewer system installed with in Macklin Meadows was oversized to 
accommodate development of the subject area.  The firm of UMA Engineering 
Ltd. has confirmed that the system has sufficient capacity to accommodate the 
subject area in addition to 32.4 hectares (80 acres) of land north of 116 Avenue.  
This analysis was carried out at the developers expense, and it analysis was 
carried out at the developers expense, and is documented in Appendix B. 
 
The existing system can be extended by connecting to the pipes at the following 
locations: 
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• A 200 mm diameter main north of 104 Avenue at 91 Street.  This stub 

can accommodate flows from the 1st Phase of development in addition to 
the development of the area east to the southerly Municipal Reserve site. 

 
• A 375 mm diameter stub north from 104 Avenue at 89 Street.  This stub 

can accommodate flows from the balance of the west half of Section 30 
plus an additional 32.4 hectares to the north of the future 116 Avenue, if 
required. 

 
Development Policies 
 
3.2.1 All residential lots and schools sites shall be connected to a sanitary sewage 

system installed within the public utility lots at the rear of the properties. 
 
3.2.2 The City shall, at its discretion, prohibit the connection of foundation drains to 

the sanitary sewer system to reduce infiltration into the system. 
 
3.2.3 Sanitary sewer mains shall be sized to accommodate flows from the area of 

land immediately north of the plan area. 
 
3.3 Water Distribution System 
 

Development of Macklin Meadows resulted in construction of a 400 mm 
diameter water feeder main north on 88 Street and west along 104 Avenue to 
89 Street where it presently terminates, together with a distribution system 
within the development. 
 
At the Developer's request, the firm of UMA Engineering Ltd. undertook an 
analysis of the impact of the impact of the development of Crystal Heights on 
the current water supply network.  The results of the analysis, which show that 
development can be accommodated within the existing network, are contained 
in Appendix B. 
 
The subject area falls within pressure zones 1 and 2 with the zone boundary 
being approximately along the alignment of the east-west quarter section line.  
Water would be supplied to the subject area in each of the pressure zones as 
follows: 

 
SW Quarter of Section 30 (Pressure Zone 1) 

 
• a 200 mm diameter stub north of 104 Avenue at 90 Street. 
• a 400 mm diameter stub north of 104 Avenue 89 Street. 

 
NW Quarter of Section 30 (Pressure Zone 2) 
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• a connection to the existing 200 mm diameter stub on 92 Street north of 
113 Avenue. 

 
• a 200 mm diameter stub on 92 Street North of the microwave tower site. 

 
• a connection to the 350 mm main on 11q6 Avenue once it is extended 

from 93 Street to 92 Street. 
 

The pressure zones will be interconnected.  A valve, left in the closed position, 
will be installed at the zone boundary. 
 

Development Policies 
 
3.3.1 A looped network of mains shall be installed within the subject area on a staged 

basis as development progresses. 
 
3.3.2 All residential lots shall be provided with a service connection to a system of 

water mains installed within public utility lots at the rear of the properties.  
Hydrants connected to the distribution mains at appropriate intervals on 
property frontage will provide fire protection. 

 
3.4 Shallow Utilities 
  

Power, gas, telephone and cable television service will be provided by an 
extension of the system as each successive stage is brought on stream.  This 
Area Structure Plan will assist the utility companies in their long range planning.   
Detail design will be undertaken at the tentative plan of subdivision stage for 
each subsequent phase of development 

 
Development Policies 
 
3.4.1 Natural gas, underground electrical, telephone, and cable television servicing 

shall be provided by the developer at the time of development.  Distribution 
lines shall be sized to accommodate the entire development area.  The 
developer shall provide any utility lots or easements required to locate 
distribution lines. 
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1.0 INTRODUCTION 
 
Bolstad Engineering Associates Ltd. were retained by Walker Newby and Associates 
Ltd. to assess the impact of noise due to 92 Street on the proposed Ivy Lake Estates 
residential development in the City of Grande Prairie. 
 
The purpose of the noise impact assessment was to predict the sound levels due to 92 
Street, which runs to the west of the development site, compare the predicted levels 
with recommended values and investigate noise reduction measures if required. 
 
2.0 SOUND LEVEL ASSESSMENT 
 
2.1 Sound Level Criteria 
 
It was indicated by the Planning and Development Department of the City of Grande 
Prairie that no sound level criteria exist in their Planning By-Law for new residential 
development close to noise sources.  The 24 hour equivalent energy sound level (Leq) 
of 55 dBA contained in the City of Edmonton Planning By-Law was therefore used as a 
sound level criterion.  The concept of the equivalent energy average sound level is 
discussed in Appendix A of this report. 
 
2.2 Sound Level Predictions 
 
Sound levels were predicted using STAMSON Version 3.00 which is a versatile 
computerized traffic noise prediction model programmed by the Ontario Ministry of the 
Environment, based on a model developed by the United States Federal Highways 
Administration. 
 
Traffic figures were provided by the City of Grande Prairie, based on information 
determined by Infrastructure Systems Ltd.  Exhibit 4.5 of the Grande Prairie 
Transportation Study Update indicates that the total two way afternoon peak hour 
traffic flow on 92 Street north of 100 Avenue for a 35,000 population horizon will be 
770 vehicles per hour. 
 
This figure was converted to a 24 hour flow using the conversion factor of 8.97% for 
the busiest hour, a figure provided by Infrastructure Systems Ltd.  Using this 
conversion factor, the worst case 24 hour count would be 8,584 vehicles per day. 
 
The City of Grande Prairie also indicated that a speed limit of 50 kph was appropriate 
for 92 Street as well 10% being a reasonable value for the amount of trucks in the total 
traffic volume. 
 
The average gradient of 92 Street passing the Ivy Lakes Estate site was calculated to 
be 2.6%. 
Sound levels were predicted, using the above information, for three typical receiver 
locations closest to 92 Street as follows: 
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Centre of Rear Yard    61 dBA Leq (24 hr.) 
Ground Floor, Facing 92 Street  61 dBA Leq (24 hr.) 
Second Floor, Facing 92 Street  61 dBA Leq (24 hr.) 

 
A plan of the western portion of the development site is shown in Figure 1.  
Comparison of the predicted sound levels with the 55 dBA criterion indicates that 
sound levels on the Ivy Lake Estates site will be up to 6 dBA in excess of 
recommended values.  Noise control measures were therefore investigated for the 
site. 
 
3.0 INVESTIGATION OF NOISE CONTROL MEASURES 
 
A noise barrier, in the form of any combination of berm and wall or solid wood fence is 
recognized as being an effective method of reducing traffic noise on new residential 
development close to major roads. 
 
The STAMSON traffic prediction model allows calculation of the noise reduction 
obtained from barriers and intervening rows of houses.  Calculations were performed 
to determine the barrier height necessary to reduce sound levels to recommended 
values for an outdoor receiver on the lots closest to 92 Street. 
 
These calculations indicate that, on the southern portion of the development site, 
where the lots are at approximately the same grade as 92 Street, a barrier 2.42 m in 
height is required.  On the northern portion of the site, where 92 Street is 
approximately 0.8 m above the level of the lots, the barrier height should increase to 
2.75 m, the barrier being at this height opposite Lot 53.  The proposed barrier 
configuration is shown on Figure 1. 
 
The above barrier heights are relative to the existing ground level in the rear yards 
closest to 92 Street.  A noise barrier can be any combination of berm and wall or solid 
wood fence up to the required height.  The wall or solid wood fence must have a 
surface density greater than 4 lb/sq. ft. with no holes or gaps. 
 
The above barrier heights were calculated for a receiver located at ground level.  As 
reduction of outdoor sound levels to 55 dBA results in acceptable indoor sound levels, 
sound levels on the ground floor will also be reduced to acceptable levels. 
 
Second storey windows will not be protected by the barrier and will therefore suffer 
outdoor and hence indoor sound levels above recommended values.  It is therefore 
recommended that houses on all lots closest to 92 Street (Lots 1, 2 and 40 through 55) 
be restricted to one storey. 
 
Calculations indicate that sound levels on the rear yards of Lots 1 through 8 on the 
south side of the development site will be below recommended values due to the 
combined shielding effect of the barrier and the houses on these lots. 

 
The City of Grande Prairie  Page 23 



       Crystal Heights Area Structure Plan 

 
The barrier should however continue at the 2.42 m height as far to the south as 
possible, preferably turning southeast and terminating close to the southwestern 
corner of Lot 1. 
 
Even with the barrier extended in this way, outdoor and thus indoor sound levels on 
Lot 1 were calculated to be 56 dBA, which is 1 dB above recommended values.  
Consideration should be given to orienting bedroom windows for the residence on Lot 
1 northwards to make better use of the shielding provided by the barrier. 
 
Calculations indicate that on the northern portion of the development, the barrier 
should turn eastward close to the northern property line, continuing at the 2.75 m 
height to a point 50 m east of the western property line.  Calculations indicate that 
shielding provided by the barrier and the houses themselves will then reduce sound 
levels to recommended values. 
 
4.0 SUMMARY OF RECOMMENDATIONS  
 
1) A noise barrier should be provided between 92 Street and the closest lots.  The 

barrier can be any combination of berm and wall or solid wood fence.  The 
barrier height should be 2.42 m on the southern portion of the site, increasing to 
2.75 m opposite Lot 53. 

 
2) Residences on Lots 1, 2 and 40 through 55 should be restricted to a single 

storey. 
 
3) Consideration should be given to orienting bedroom windows in the residence 

on Lot 1 to the north. 
 
Reference should be made to the body of this report where these recommendations 
are described in detail. 
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APPENDIX A 
 

THE ASSESSMENT OF ENVIRONMENTAL NOISE 
 
Sound levels are normally measured on a logarithmic or decibel scale.  This is done to 
reflect the response of the human ear to increases in sound level.  If a certain sound is 
first increased by a factor of ten and then by a further factor of ten, or one hundred 
times the original, the human ear would perceive these two increments as being equal.  
Use of a logarithmic scale also presents the two increments as being equal. 
 
The range of frequencies audible to the human ear ranges from approximately 20 Hz 
to 16 kHz.  Within this range, the human ear does not hear equally at all frequencies.  
It is not very sensitive to low frequency sounds, is very sensitive to mid frequency 
sounds and is slightly less sensitive to high frequency sounds. 
 
An important step in environmental noise assessment is modification of the frequency 
characteristic of the sound field reaching the microphone to correspond to the hearing 
characteristic of the human ear.  To achieve this result, the A-weighting network is 
used. 
 
Sound levels are thus usually measured in terms of A-weighted decibels or dBA. 
 
As sound in the environment is rarely constant, the next step in environmental sound 
assessment is the treatment of time-varying sound levels.  Up to the 1960’s, sounds 
which vary with time were described by a set of statistical descriptors, the most 
important of which are as follows: 
 
L99 The levels exceeded 99% of the time.  This corresponds to the lowest or 

background sound levels. 
 
L50 The level exceeded 50% of the time.  This corresponds to the average sound 

level. 
 
L10 The level exceeded 10% of the time.  This level was considered to be a good 

descriptor of traffic noise. 
 
L1 The level exceeded 1% of the time.  This level gives an indication of the higher 

sound levels. 
 
Lmax The highest sound level which occurred. 
 
In the 1970’s a new descriptor resulted from research into the human response to 
time-varying sound levels.  This was the Equivalent Energy Sound Level or Leq.  To 
determine the Leq, a time-varying sound is replaced with that constant sound level 
which has the same or equivalent energy.  The constant level then replaces the time 
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varying level in terms of the assessment of human response.  Sound levels measured 
in this way are presented as dBA Leq. 
 
Associated with the Leq sound level is the time duration appropriate for the 
assessment.  Taking traffic noise as an example, if the Leq was determined for the 
peak hour traffic flow, then the result would be expressed in terms of an hourly Leq or 
Leq (1 hr.).  If on the other hand the Leq was determined over a 24 hour period to 
obtain the average sound level over a full day, the result would be expressed in terms 
of a 24 hour Leq or Leq (24 hr.).  Clearly the peak hour Leq would be higher than the 
24 hour Leq. 
 
Other possible time periods divide the full 24 hour time span into the day time (say 
7:00 am to 11:00 pm) to give the Leq (day) level and the night time (11:00 pm to 7:00 
am) to give the Leq (night) level. 
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1.0 INTRODUCTION 
 
Bolstad Engineering Associates Ltd. were retained by Stewart Engineering 
Incorporated to assess the impact of noise due to 92 Street on the proposed Crystal 
Heights subdivision in the City of Grande Prairie. 
 
A previous noise impact assessment was performed for Phase 1 of the site and 
described in a Bolstad Engineering draft report entitled “Noise Impact Assessment, Ivy 
Lake Estates, Grande Prairie” dated August 15, 1989. 
 
In the previous report, a noise barrier was designed to reduce outdoor sound levels 
due to traffic on 92 Street to acceptable values.  Once outdoor sound levels are 
reduced to acceptable values, indoor sound levels on the ground floor will also be 
reduced to acceptable values. 
 
As the noise reduction provided by a barrier reduces with height, outdoor sound levels 
and therefore indoor sound levels on higher stories will not be reduced to acceptable 
values.  For Phase 1 of the development, the decision was made to restrict residences 
closest to 92 Street to a single story. 
 
The purpose of this addendum is to investigate the feasibility of noise control 
measures to reduce indoor sound levels to acceptable values for multi-story 
residences. 
 
2.0 SOUND LEVEL ASSESSMENT 
 
2.1 Indoor Sound Level Criteria 
 
The indoor sound level criteria used in this report are those adopted by the Canada 
Mortgage and Housing Corporation as follows: 
 

Bedrooms  35 dBA Leq (24 hr) 
Living, Dining Rooms 40 dBA Leq (24 hr) 

 
2.2 Sound Level Predictions 
 
Sound levels were predicted in the previous assessment for three typical receiver 
locations closest to 92 Street as follows 

 
Centre of Read Yard  61 dBA Leq (24 hr) 
Ground Floor, Facing 92 Street 61 dBA Leq (24 hr) 
Second Floor, Facing 92 Street 61 dBA Leq (24 hr) 

 
 
 
3.0 INVESTIGATION OF NOISE CONTROL MEASURES 
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As the development is presently at the planning stage, Unit Layout Drawings for the 
development were not available.  Detailed design of indoor noise control measures 
could not therefore be performed.  Instead the feasibility of noise control measures 
was investigated. 
 
Using typical Unit layout parameters it was determined that noise control techniques, 
including increased glazing, door and wall construction, as well as alternative means of 
ventilation can reduce indoor sound levels to acceptable values in multi-story 
residences. 
 
It is recommended that measures to reduce indoor noise be investigated once Unit 
Layout Drawings for the development are available. 
 
4.0 SUMMARY OF RECOMMENDATIONS  
 
1) Noise control techniques to reduce  indoor sound levels in multi-story residence 

in the Crystal Heights Subdivision are feasible. 
 
2) Typical noise control techniques include increased glazing, door and wall 

constructions as well as alternative means of ventilation. 
 
3) Design of indoor noise control measures should be investigated once Unit 

Layout Drawings are available for the development. 
 
Reference should be made to the body of this report where these recommendations 
are described in detail. 
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