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1. Introduction

Ray Gibbon Drive (formerly known as the West Regional Road) will ultimately extend
from the north-western extent of the Edmonton's ring road (Anthony Henday Drive), at
137 Avenue in the south, up to Villeneuve Road (Highway 633) to the north. This
roadway, which is currently functioning as a 2-lane arterial roadway west of 5t. Albert,
has history that goes back to the 70's when plans for a west St. Albert bypass were first
introduced. Construction of the first 2 lanes in both Stages 1 and 2 (between 137 Avenue
and McKenney Avenue and belween McKenney Avenue and Giroux Road) commenced
in 2004 and was completed in 2007. During this time, the Province and the City began
to look at the possibility of converting the arterial roadway to an ultimate 8-lane freeway.
As an outcome of the meeting betwean Premier Ed Stelmach and the current mayor at
the time, Mayor Paul Chalifoux on September 11, 2007, Alberta Transportation (AT) and
the Cily of Si. Albert (the Cily) completed an overall functional study (Ray Gibbon Drive
Functional Flanning Study, September 2008) that identifies the modifications required to
convert the existing Ray Gibbon Drive from a two-lane arterial roadway 1o a lreeway
complete with interchanges at 137 Avenue, McKenney, Giroux, and Villeneuve Roads.
This freeway, which the Alberta Transportation would assume responsibililty of, would
extend north beyond St. Albert and eventually connect with Highway 2.

2. Background

In the 1970's the City of St Albert and the Province planned to construct a high speed
freeway on the western boundaries of the City. The Province secured 55 acres through
River Lots 16 and 16A for the freeway. However, in the mid to late 1990's the Cily was
advised that the road was no longer a priority for the Province and thal the City, would
be responsible for the full cost of any type of western boundary road, Due to continued
development in the west sector of the community and the increasing congestion of St.
Albert Road the City initiated the planning and construction of a 4-lane arterial road. This
arterial was to provide relief for traffic travelling on Si. Albert Road (Highway 2) and
connect Anthony Henday Drive to Villeneuve Road with at-grade intersections at 137
Avenue, McKenney Avenue and Giroux Road. The arterial was designed to ultimately be
a 4-lane divided roadway wilh a design speed of 70 km/h (60 km/h posted).

In 2001, when planning started in earnest, the roadway was divided into three sections
to facilitate the staging of construction:
» Stage 1; Existing 137 Avenue to McKenney Avenue
» Stage 2. McKenney Avenue to Giroux Road with an at-grade CN Rail crossing
» Stage 3: Giroux Road to Villeneuve Road (shown on Exhibit 3).

Design and construction of Stage 1 commenced in 2004 with the construction of a
bridge over the Sturgeon River closely followed by the roadway and drainage facilities
between 137 Avenue and McKenney Avenue. Construction of this section was
completed before discussions restarted between the City and AT, and consequently this
was not designed nor constructed to ultimately become a freeway. However, detailed
analysis demonstrates that Stage 1 can easily be converted to a freeway that meets
Alberta Transportation standards.
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Design and construction of Stage 2 commenced in 2006 and was completed in late
2007, During this period, the City and AT began to discuss the possibility of Ray Gibbon
Drive becoming a new link between Morinville and the ring road (Anthony Henday
Drive). Consequently, modifications to the City's original Stage 2 design plans were
made where possible during final detailed design and construction to meet Alberta
Transportation Standards.

Stage 3 design and alignment is near completion and meets all Alberta Transportation
standards,

3. Design Standards

In order to convert Stages 1 and 2 Ray Gibbon Drive to an Alberta Transportation
freeway standard with a design speed of 110 km/h it was necessary to revisit the
Transportation Association of Canada (TAC) Geometric Design Guidelines used for the
arterial and to review the Alberla Transportation Highway Design Guidelines for a
freeway standard facility. A comparison is provided in Table 1 which outlines the design
criteria for the existing arterial (UAD-27.4-70), and the proposed freeway (UFD-820.8-

. 110/RFD-820.8-110) that needs to be achieved.

Table 1: Design Criteria
i Road Classification
sign Criteria -
vAD-29.4-70 | UFOHE0S RFD-820.8-110

Design Speed (km/h) 70 110 110
Horizontal | Minimum Curve Radius (m) 190 600 GO0
Alignmenl | Spiral Parameter A 110 220 220
Superelevatione 0.06 0.06 0.06

Cresik Passing sight distance nfa 585 585

Minimum stopping sight 22 100 100
Vertical Minimum 25 &0 Eﬂ
Alignment | Sag k Comfort minimum 15
{IHumination sections only) 30 30

Decision sight distance (m) 270 330-430 330-430
Stopping Sight Distance (m) 110 235 235
Gradient - Desirable minimum % 3 3 3

Lana width {m) 2@3a7 4@37 4@3a7

Right shoulder width {m) 1 3 3

Left shoulder width (m) 1 3 3

Finished pavement width (m) 9.4 2@ 20.8 2 @208

Rural nia nia 23.2 {min)

Cross Medlary R Urban nia ;'gd‘:na?
Seclion barrier n/a

Ditch width = rural {m) nfa nia 4.0 {rounded)

Side tslltu:we' Mormal B:1 B6:1

ratio :
On fills - maximum ag.ﬁﬂ: r 3:1 over 6.5m
Badqslgpg Mormal 21 65:1
Ralio Maximum 31 31

ii
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Road Classification

Design Criteria UFD-820.8-
HARE 110 RFD-620.8-110

Urban {minimum) 22.5 70
Basit RVY Seml—ijrban nia J f:i:
Width (m) Ll

Rural nia nfa 100
Cross Intersection Offset from Interchange
Slreats Ramp Terminal 400m 400m 400m

A summary of modifications to the horizontal and vertical alignment that should be made
during the conversion of the arterial roadway into a freeway for Stages 1 and 2 of Ray
Gibbon Drive is provided in Table 2 below.

Table 2 ;" Design Differences
Cross-Section Arterial Freewa
Elements | Standerds | Standards Modifications Required
Lane Widths 3.7m 3.7m None
Shoulders 1 23 for 4-lanes | Exisling shoulders can be widened
(inside/outside) 2.5/3 for B- during future construction
{m) lanes
3/3 for 8-lanes
Cross-slopes 2.5% 2.0% MNane
Superelevations | 6% 6% None
Curb and gutter | Barrier Semi- Existing curbs need to be replaced
curbs mountable/ when speed is increased, estimated
Mountable cost 53M
Ditches MJA 4m rounded Mone, part of future Stage 3
(rural areas construction
only)
Sideslopes 10:1 6:1 MNone
Shy lines 1.7m 2.8m None, part of fulure widening to 8-
lane construction
Allowable 60 km/h 100 km/h The Environmental Impact
Posted Speed Assessment completed for Ray
within Study Gibbon Drive was completed using a
Area posted speed of 60km/h. If AT
wishes to increase the posted speed
to 100 km/h, a new EIA will need to
be completed.

In addition, the Province has requested thal the crest curve near McKenney be flattened,
even though the curve is nol sub-standard. Flattening this curve would result in 400m of
additional throw-away costs with reconstruction estimated at $1,275,000.

4. Modifications/Exemptions Required
Areas that require design exemptions are discussed below:

» Intersection Offset from Ramp Terminal on 137 Avenue
The South Riel Area Structure Plan (ASP) was approved on September 18, 2007
with an intersection located 270m from the proposed interchange ramp terminal.

iii
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Changing an approved ASP has serious legal implications and this area is
presently under construction. Detailed Synchro analysis has demonstrated thal
the proximity of the intersection will not negatively impact the operation of the
interchange or the freeway.

~ Cross-section at 137 Avenue
Due to the status of construction of the South Riel ASP, a retaining wall will be
designed along the northeast ramp.

Vertical Alignment at Station 7+491

The existing crest curve has a k=97, which does not meet the Stopping Sight
Distance requirements for 110km/h. The Stopping Sight Distance for 110km/h is
k=100. Improving this curve to meet standard will be a negligible improvement.

'\.l

» Intersection Offset from Ramp Terminal on McKenney Avenue
The Timberlea Area Structure Plan was approved on November 21, 2005 with an
intersection located 330m from the proposed interchange ramp terminal.
Changing an approved Area Structure Plan has serious legal implications.
Detailed Synchro analysis has demonstrated that the proximity of the
intersection will not negatively impact the operation of the interchange or the
freeway.

» Intersection Offset from Ramp Terminal on Giroux Road
The Northwest Urban Village Area Structure Plan and the North Ridge Area
Structure Plan were approved on July 4, 2006 and January 19, 2004,
respectively, The ASP's share an intersection located 270m from the proposed
ramp terminal. Changing an approved Area Structure Plan has serious legal
implications. Detailed Synchro analysis has demonstrated that the proximity of
the intersection will not negatively impact the operation of the interchange or the
lreeway.

These modifications replace the deficiencies table originally submitted in July, 2007.

5. Costs to Convert the Arterial to a Freeway

On October 30, 2007, in a letter from Minister Quellette to Mayor Crouse, the province
committed to reimburse the City for the difference in consiruction costs between an
urban arterial standard within a 22.5m right-of-way and a freeway standard right-of-way.
To that end, the tables on the next page are cost comparisons for the two roads.

To clarify the differences in the designs and the stages, the following drawings have
been included at the back of the executive summary:

# Plan and Profiles for the freeway alignment (PP-01 to PP-03)

# Original 2-lane Arterial for Stage Il (Exhibit 3)

» Proposed 2-lane highway for Stage Ill (construction 2009) (Exhibit 7)

= Overall Right-of-way plan (Exhibit 8)

Reimbursement costs to the City from the Province are equal to $45,418,000. Detailed
cost estimates for each scenario have been included in Appendix H of this report.



Table 3: Cosls Incurred

to date) by St. Albert in Construction of Ray Gibbon Drive

Scenario 1 Stage 3 Total Cost City Responsibility AT Responsibility
Construction - 2 lanes 9,802,900 55,982,900 $11,510,900 £27,296,700 $27,296,700
Storm $3,826,600 $1,644,500 $1,769,500 37,240,600 $7.240,600
Engineering $2,864,000 $846,300 $1,106,700 $4,817,000 $4,817,000
ROW - 22.5 meters $496,000 5835,000 1,877,700 53,208,700 $3,208,700
Subtotal $16,989,500 £9,308,700 $16,264,800 $42,563,000 $£42,563,000
Table 4: Estimated Future Costs to Secure All Land Requirements and Construct Stage 3

Scenario 2

Total Cost

City Responsibility

AT Responsibility

Construction -2 lanes $16,081,100 $7,959,500 $17,796,000 $41,836,600 $27,296,700 $14,539,900
Storm $5,084,500 53,510,700 $6,322,700 514,917,900 £7.240,600 $7,677.300
Engineering $4,205,400 $1,490,800 52,097,300 57,793,500 $4,817,000 $2 976,500
ROW 22.5 meters £496,000 $5,540,000 $6,036,000 $3,208,700 | 32,827,300
ROW Addt'l 22.5 meters $496,000 $1,180,000 $1,676,000 $0 | $1,676,000
ROW Addt'| 33 meters $725,000 $581,000 $1,736,000 $3.042,000 50 53,042,000
ROW Interchanges (4 ) $2,350,000 $1,685,000 58,644,000 $12,679,000 50 $12,679,000 |
Subtotal $29,438,000 $15,227,000 $43,316,000 $87,981,000 | $42,563,000 $45,418,000
Table 5: Estimated Future Costs to Construct Remaining Lanes to 14+600
Additional Widening Stage 2 Stage 3 Total Cost City Responsibility AT Responsibility

Widening to 4 lanes w/ bridge $107,980,000 560,782,000 $117,850,000 $278,412,000 30 $278,412,000
Additional 2 lanes ( 6 lanes ) $26,574,000 $7,908,000 $19,330,000 $53,812,000 30 $53,812,000
Additional 2 lanes ( 8 lanes ) $20,442,000 $8,936,000 $19,919,000 $49,297,000 $0 $49,297,000
Subtotal $154,996,000 $77,626,000 $157,099,000 $381,521,000 $0 $381,521,000

Motes:

1. The land component for the first 22.5 meters in stage 3 is high due to the requirement to purchase 43 acres for a stormwater management facility.

2. The breakdown for the above is $4,360,000 for storm and $1,180,000 for the road.

3. The storm component is as well high in stage 3 as there is a requirement to extend the storm back into stage 2 which adds $2.4 million to the costs.

4. Land costs in stage 3 are higher as well due to the requirement to purchase land locked lands between the road and the existing North Ridge subdivision. These remnant lands cost approx. $3.3 million dollars.
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6. Noise

Road noise is defined as the sounds generated by vehicles operating on a roadway.
This includes, but is not limited to engine/exhaust sounds and road contact sounds. For
construction or improvements of highways through urban areas, Alberta Transportation
has adopted a noise level of 65 dBa Leq24. Using a 10 year planning horizon, the
province is committed to providing noise miligation measures above the 65 dBa Leq24
threshold,

ACI Acoustical determined that noise attenuation will be required along the east side of
Ray Gibbon Drive, from Villeneuve Road to just south of McKenney Avenue as a result of
the higher operating speeds, the increased traffic volumes, and the alignment moving
within 100m of existing residential development.

7. Conclusion and Recommendations

Even though some of Ray Gibbon Drive was designed and constructed prior to Alberla
Transportation and the City resuming discussions, detailed analysis shows that the
roadway can be easily converted to a freeway. It is recommended that a new

- Environmental Impact Assessment, as well as procurement of all remnant pieces of land

required for Stage 3 be completed within the next year to minimize costs and ensure
right-of-ways are obtained. The City is requesting a total reimbursement for $45,418,000
in 2008, This would include reimbursement of $14, 332,000 for work already completed
on the Province's behall in Stages 1 and 2, and an additional $31,086,000 to procure the
remaining land in Stage 3 and construct the first two lanes for Stage 3. The additional
$31,086,000 being the difference between the costs the City would be required to
expend on an arterial standard, on an adjusted alignment versus the costs to upgrade
the road to the Provincial freeway standard on the ultimate alignment including all land
procurement.
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Introduction

Ray Gibbon Drive (formerly known as the Wesl Regional Road) will ultimately extend
from the north-western extent of the Edmonton's ring road (Anthony Henday Drive), at
137 Avenue in the south, up to Villeneuve Road (Highway 633) to the north. This arterial
roadway, west of St Albert, has history that goes back to the 70's when plans for a west
St. Albert bypass were first introduced. Ray Gibbon Drive has recently begun to take
shape with the construction of Stages 1 and 2 of this roadway (between 137 Avenue and
McKenney Avenue and between McKenney Avenue and Giroux Road) over the past
three years. As an outcome of the meeting between Premier Ed Stelmach and the
current mayor at the time, Mayor Paul Chalifoux on September 11, 2007, Alberta
Transportation and the City of St. Albert (the City) have resumed work on identifying the
modifications required to convert the existing Ray Gibbon Drive from a two-lane arterial
roadway to a freeway. This freeway, which Alberta Transportation would assume
responsibility of, would extend north beyond St. Albert and eventually connect with
Highway 2. This report reviews and outlines in detall the modifications that are required
to facilitate the conversion.

1.1 Background

ISL Engineering and Land Services (ISL) have been involved in the planning and design
of Ray Gibbon Drive along the western periphery of St. Albert since 2001, The original
conceplual plans featured a four lane arterial roadway within a 58m right-of-way with a
design speed of 70km/hour. During the development of the functional plan, the right-of-
way was widened to 78m to allow for greater long-term flexibility. ISL also prepared the
design and oversaw the construction of the first 2-lane stage of the roadway from
Anthony Henday Drive al 137 Avenue o McKenney Avenue in 2004 to 2007 and from
MeKenney Avenue to Giroux Road in 2007,

To demonstrate the viability of converting the arterial roadway into an eight-lane freeway,
the City retained ISL to prepare conceptual plans to transform at-grade intersections on
Ray Gibbon Drive to interchanges, develop lypical cross-sections for an eight-lane 110
km/h freeway, identify ultimate road right-of-way requirements, and identify ultimate
drainage and alignment requirements. Conceptual plans were prepared with
interchanges located at Villeneuve Road, Giroux Road, McKenney Avenue, and at 137
Avenue (which was realigned to the north of its present location). As this planning work
was being completed, the detailed design and construction of the first two stages of the
arterial road was also being finalized, and modifications were made to the design and
the construction to easily accommodate the future modification to a freeway standard
roadway.

Alberta Transportation also commissioned ISL Engineering and Land Services at the
same lime to develop functional plans for the extension of Ray Gibbon Drive north from
Villeneuve Road north to Highway 2, just south of Morinville. This report does not
address that study.
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1.2

Scope

This report details the following:

»

The scope of physical work necessary to facilitate the ultimate conversion of the
recently completed urban arterial, Ray Gibbon Drive to an 8-lane freeway
meeting Alberta Transportation's standards. This analysis also includes the
ultimate right-of-way requirements so that the land can be purchased to protect
for the conversion of the mainline from arterial to freeway.

The cost be for the ultimate long term eight lane cross section freeway
throughout the entire length from Anthony Henday Drive to Villeneuve Road
{(Highway 633). These costs will include the costs of all the elements including
roadways, interchanges, drainage, lighting, staging, environmental
considerations etc.

The different construction staging scenarios that exist to facilitate the conversion.
Required actions to be completed by Alberta Transportation including
recommended timelines to ensure interests are adequately protected.

The future eight lane freeway has been preliminarily designed to Alberta Transportation

standar
¥

Y vy

April, 2009

ds and includes the following:

A traffic analysis determining the type and size of the interchanges and their
configurations, as well as identifying the requirements for an eventual eight lanes
of traffic.

The freeway has been planned for a design speed of 110km/h with all elements
of the freeway design identified and meeting the Alberta Transportation Highway
Geometric Design Guidelines for horizontal and vertical curves, stopping and
decision sight distances, ultimate cross-sections, elc.

The freeway will tie in with the ultimate Alberta Transportation's plans for
Anthony Henday Drive at the TUC, the potential future extension north of
Villeneuve Road, as well as the City of St. Albert road network at 137 Avenue,
McKenney Avenue, Giroux Road and Villeneuve Road. Interchanges should be
developed lo accommodate expected long-term traffic demand.

An ultimate grade-separated CM crossing. Initial assessments of the struclures
required for this and the interchanges have been completed.

Drainage of the interchanges will be gravity based, without any reliance on lift
stations.

An assessment of utility impacts.

An initial geotechnical assessment.

Initial environmental, noise and historical assessments.

Opinions of probable costs for each of the individual elements of the project.
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2.0

Traffic Analysis

A traffic analysis has been completed to determine the type and configuration of the
interchanges at 137 Avenue, McKenney Avenue, Giroux Road and Villeneuve Road as
well as the operation of Ray Gibbon Drive as a freeway. The following analyses were
performed:

#» Freeway lane requirements
Cross street lane requirements
Queuing at the ramp terminals
Merge and Diverge requirements
Weave requirements, and
Proximity of intersections on the cross-streets to the interchanges

YWY YWY

2.1 Projected Traffic Volumes

AT, in partnership with the City of Edmonton, maintains a regional traffic forecasting
model for the greater Edmonton's region's transportation system and a west St. Albert
bypass is included as part of this overall modelling. The long-range forecasts from the

- provincial 2.5 million population horizon model where used to assess the capacity

April, 2009

requirements for Ray Gibbon Drive. The model provided PM peak hour volumes. AM
volumes were derived by reversing the traffic movements and reducing the volumes by
5%. These volumes are shown in Exhibits 1 and 2 on the next page.

2.2 Freeway Lane Requirements

The data provided in Table 2.1 identifies the required service volumes by service level for
an urban freeway with a design speed of 110 km/h:

Table 2.1; Service Levels for Urban Freeways
Mumber of Service Volumes (veh/h) for LOS
Lanes A B c D E
2 1,230 1,940 2,820 3,680 4,110
3 1,900 2,980 4,340 5,570 6,200
4 2,590 4,070 5,920 7,500 8,310
5 3,320 5,210 7,550 9,450 10,450

Sowurce: Exhibit 13-6 on page 13-13 of the Highway Capacity Manual 2000

Recent freeway planning by Alberta Transportation in the Edmonton area have strived to
maintain a level of service "D for ultimate long term traffic conditions and have in some
cases accepted a service level "E". Accordingly, the same levels of service thresholds
were applied to Ray Gibbon Drive.

On the basis of the projected traffic volumes illustrated in Exhibits 1 and 2, and the Level

of Service thresholds identified in Table 2.1, the following lane requirements have been
identified for a freeway standard Ray Gibbon Drive:
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Table 2.2: Lane Requirements for Ray Gibbon Drive
;ng:ail-;:gr Total 2-Way Lane Estimated

Freeway Segment Volume in PM Requirements Level of

Peak Direction (for LOS D or better) Service
Anthony Henday Dr. to 137 Ave 5,050 6 D
137 Ave to McKenney Ave 5,600 B C
McKenney Ave to Giroux Rd 4,800 6 D
Giroux Rd to Villenauve Rd 3,800 6 c

Ray Gibbon Drive has been ultimately designed for an eight-lane cross-section along its
entire corridor and therefore will provide sufficient capacity for many years to come.

2.3 Lane Requirements on Cross Streets
The two-way volumes on the cross streets (from Exhibits 1 and 2) are shown in Table
23

Table 2.3: Lane Requirements for the Cross Streets along Ray Gibbon Drive
Cross Street East of RGD West of RGD

AM Peak PM Peak AM Peak PM Peak

137 Avenue 2614 2,750 1,898 2,000
Mckenney Avenue 1,901 2,000 1,190 1,250
Giroux Road 857 800 1,047 1,100
Villeneuve Road 2,899 3.050 3,233 3,400

Based on a lane capacity of 1,200 vehicles per hour per lane, the cross-streets will
operate sufficiently with a four-lane cross section,

2.4

Interchange Configurations

Each of the three interchanges at 137 Avenue, McKenney and Villeneuve Road will be
simple diamond interchanges. The interchange at Giroux Road will be a Parclo A-B, to
provide more weaving distance between it and the interchange at McKenney Avenue.

2.5 Ramp Terminals

An analysis of the traffic operation at the ramp terminals of the above noted

configurations were compleled to determine acceptable level of service and to ensure
that queuing does not back up and interfere with other traffic. The tables below show the
volume to capacity ratios, the level-of-service (LOS), and the 95th percentile queue
length for each movement during the peak hours calculated in Synchro. All turning
movements are based on a single lane unless otherwise noted.

April, 2009
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Table 2.4: Traffic Analysis of 137 Avenue Simple Diamond Interchange, AM Peak
Movement | vic | LOS | Queue (m)
West Terminal
EB Through 0.80 C 94
EB Right 0.19 A 0
SB Left (double) 0.62 & 84
SB Right 0.13 A 0
WB Left 0.73 c 44
WB Through 0.32 B 35
East Terminal
EB Left o3 A 15
EB Through 0.73 B 85
MNE Left (double) 0.18 C 18
NB Right 0.03 A 0
WB Through 0.26 A 21
WE Right 0.38 A 7
Table 2.5: Traffic Analysis of 137 Avenue Simple Diamond Interchange, PM Peak
Movement | v/c | LOS | Queue (m)
West Terminal
EB Through 0.32 A 34
EB Right 0.10 A 0
SB Left (double) 0.43 3 43
SB Right 0.10 A 0
WB Left 0.14 A 8
WE Through 0.58 A 45
East Terminal
EB Left 0.60 B 52
EB Through 0.38 A 41
MB Left (double) 0.44 C 34
MNB Right 0.14 A 0
WE Through 0.38 A 8
WE Right 0.67 A 45
Table 2.6:  Traffic Analysis of McKenney Avenue -Simple Diamond Interchange AM Peak
Movement vic | LOS | Queue (m)
West Terminal
EB Through 0.44 C 27
EB Right 0.71 A 21
SB Left (double) 0.31 B 3
SB Right 017 A 10

April, 2009

Page 5



’5 L Engineering City of 51. Albert

and Land Sorvices Ray Gibbon Drive Functional Planning Study - Final Report
Movement | v/c | LOS | Queue (m)

West Terminal

WB Left (double) 0.75 C 65

WE Through 0.18 A 14
East Terminal

EB Left 0.62 c 244#

EB Through 0.39 A 23

MEB Left (double) 0.14 A 10

NBE Right 0.46 A 23

WB Through 0.64 B 49

WBE Right 0.27 A 14m

Mote:  The # footnote indicates that the volume for the 957 percentile cycle exceeds
capacily. The m footnote indicates that volume for the 95" percentile queue is
matered by an upstream signal,

. Table 2.7: Traffic Analysis of McKenney Avenue Simple Diamond Interchange PM Peak

Movement | v/e | LOS | Queue (m)
West Terminal
EB Through 0.40 C 20
EB Right 0.14 A 0
SB Left (double) 017 B 15
SB Right 0.07 A 0
WB Left (double) 0.51 C 23
WB Through 0.45 B 52
East Terminal
EB Left 0.60 C 18
EB Through 0.35 A 18
NB Left (double) 0.28 A 27
NB Right 0.51 A 0
WB Through 0.55 B 31
WB Right 0.24 A 1]

Table 2.8: Traffic Analysis of Giroux Road Parclo AB Interchange, AM Peak

Movement | vie | LOS | Queue (m)
West Terminal
EB Through 0,04 A 4
EB Left 0.73 B 54
SB Right 0.03 A 0
SB Left (double) 0.08 C g
WB Right 0.50 A 40
WE Through 0.21 B 41
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Movement ] vie | LOS | Queue (m)
West Terminal
EB Through 0.50 B 53
EB Right 0.55 A 0
SB Left 0.21 C 13
SB Right 0.06 A 0
WB Left (double) 0.64 B 38
WB Through 0.29 A 0
East Terminal
EE Left 0.45 B 24
EB Through 0.34 A 1]
MNB Left (double) 0.42 C 21
NB Right 0.26 A 0
WB Through 0.54 B 56
WB Right 0.03 A 0

Movement | v/e | LOS | Queue (m)
East Terminal
EB Through 0.07 B 12
EB Left 0.17 A 7
SB Right 0.40 A 18
SB Left (double) 0.27 A 20
WB Right 0.08 A 4
WB Through 0.40 B 25
Table 2.9: Traffic Analysis of Giroux Road Parclo AB Interchange, PM Peak
Movement | vic | LOS | Queue(m)
West Terminal
EB Through 0.04 A 6
EE~ Left 0.60 B az
SB Right 0.13 A 9
SB Left (double) 0.07 Cc g
WE Right 0.23 A 23
WE Through 0.38 B 55
East Terminal
EB Through 0.10 A B
EBE Left 0.15 B 1
"SB Right 0.65 A a7
SB Left (double) 0.58 B 53
WB Right 0.10 A 5
WE Through 0.24 B 16

Table 2.10: Traffic Analysis of Villeneuve Road Simple Diamond Interchange, AM Peak
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Table 2.11; Traffic Analysis of Villeneuve Road Simple Diamond Interchange, PM Peak

Movement | vic r LOS | Queue (m)
West Terminal
EB Through 0.42 B 43
EB Right 0.28 A 11
SB Left 0.22 Cc 13
SB Right 0.10 A 0
WE Left (double) 0.63 C 35
WB Through 0.50 A 45
East Terminal
EB Left 0.39 B 12
EB Through 0.39 A a3
MB Left (double) 0.80 C 66
NB Right 0.34 A 0
WB Through 0.76 B 76
WB Right 0.03 A 0

Some concerns were raised regarding the sensitivity of the volumes at Giroux Road. A
sensilivity analysis was performed at Giroux Road to determine if a 25% increase in
traffic would affect the overall operation of the interchange. The results are shown in
Tables 2.12 and 2.13.

Table 2.12: Traffic Analysis of Giroux Road Parclo AB Interchange with Increased Traffic,

AM Peak
Movement | vic | LOS | Queue (m)
West Terminal
EB Through 0.05 A (5]
EB Left 0.85 B 136
SB Right 0.04 A 0
SB Left (double) 0.1 D 16
WB Right 0.69 c 120
WB Through 0.30 c 89
East Terminal
EB Through 0.11 A G
EB Left 032 B 9
SB Right 0.52 A a2
SB Left 0.33 A 24
WB Right 0.11 A 4
WB Through 0.58 B 28
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Table 2.13: Traffic Analysis of Giroux Road Parclo AB Interchange with Increased Traffic,

PM Peak
Movement | v/e | LOS | Queue (m)
West Terminal
EB Through 0.05 ) 5
EB Left 0.74 B 50
SB Right 0.20 B 11
SB Left (double) 0.11 C 12
WE Right 0.28 A 73
WB Through 0.47 B 79
East Terminal
EB Through 0.11 B 8
EE Left 0.20 c 20
SB Right 0.72 A 81
SB Left 0.67 B 124
WB Right 0.15 A 11
WB Through 0.38 C 44

The single movement at level-of-service "D" for the increased traffic scenario confirms
that the Giroux Road interchange will operate at an acceptable level-of-service in the
long-term even with an increase in traffic of 25%.

Therefore the interchange through roadways 137 Avenue, McKenney Avenue, Giroux
Road and Villeneuve Road will operale at an acceplable level-ol-service as configured
with minimal queues that do not obstruct traffic on other legs of the interchange based
on the traffic volumes provided.

2.6 Merges, Diverges, and Weaves on the Mainline

A merge and diverge analysis was completed using the Highway Capacity Software on
the mainline of Ray Gibbon Drive to ensure that enough distance exists for vehicles 1o
safely merge on and off of Ray Gibbon Drive from each of the interchange ramps. The
merge and diverges from Anthony Henday Drive have not been included in the analysis
since they are classified as a Major Merge and Major Diverge. The Highway Capacity
Manual (HCM) classifies a Major Merge as an area in which two primary roadways, each
having multiple lanes, merge together to form a single segment. Similarly, a Major
Diverge Is defined as an area lhal has a single segment thal splits into two primary
roadways, each having multiple lanes. Analysis of these areas is limited to confirming
the capacity of each roadway on either side of the junction, which indicates that these
areas will operate at an acceptable LOS,

The results of the merge and diverge analysis are shown below:
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Table 2.14: Level-of-Service for Merges and Diverges with Eight Lanes

Ramp Location Shuinuound Northbound
AM PM AM PM
Villeneuve Eﬂ:f;ga i : S :
. 5 = :
Giroux En:f;ge 2 g - :
McKenney fﬂi:;e g E g :
137 Ave f,i:f;e ; g : E

Weave analysis was also completed to ensure sufficient weaving distance between the
exit and entrance gores of two adjacent interchanges, Highway Capacity Software limits
weave sections lo a maximum of 750m. More than this is considered to be merging and
diverging sections with a freeway section in between. The results of the weaving
analysis using this method are shown below for the mainline. This analysis assumed that
10% of the ramp traffic would exit at the next interchange.

Table 2.15: Level-of-Service for Weaving Sections on the Mainline
] ound Northbound
Location AN PM AN 1 P
| Villeneuve

[ 843m | 852m

Giroux
BEOm 654m
LosC | LOSB LosB | LosSD

McKenney

[ 1751m | 1736m
137 Avenue

| 894m | 788m
Anthony Henday Drive

April, 2009

The southbound weave between Giroux and McKenney will operate at an acceptable
level-of-service. The northbound will operate at LOS D, which is slill acceplable in the
long-term.

The Parclo AB creates a weave on the bridge with a LOS A for both peak hours, based
on the 1986 TAC method for weaves on an interchange.

2.7 Proximity of Intersections on Cross-Streets the to
Interchanges

Alberta Transportation has a standard offset of 400m from a ramp terminal to an
intersection to ensure that the interchange is not negatively affected by queues at the
local intersection. There are currently three proposed intersections that are within 400m
of the proposed interchange ramps along Ray Gibbon Drive at Giroux Road, McKenney
Avenue, and 137 Avenue. Long-term traffic analysis for the peak hours in Synchro 7
have indicated that the intersections will not affect the interchange ramp terminals (refer
to Synchro printouts in Appendix C). Based on this analysis, design exceptions have
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been requesied at these locations. Decision sight distance for Ray Gibbon Drive
exceeds 110km/h. Decision sight distance on the cross roads meets the minimum
criteria for 6B0km/h.

2.7.1 Giroux Road

The North Ridge ASP is located north of Giroux Road and was approved by City Council
on January 19, 2004. The south half of this ASP has been developed, except for a small
parcel adjacent to Giroux Road. This area is intended for low to medium density
residential and a park/stormwater facility. Access to this area is limited to iwo accesses
along Giroux Road, the proposed intersection and one further east. There is no
connection to the internal road network within the ASP.

The Northwest Urban Village ASP is located south of Giroux Road and was approved by
City Council on July 4, 2006, This ASP is undeveloped, except for the Fire Hall that is
located in the east corner along Giroux Road. Public access to this area is limited to the
proposed intersection. Emergency access from the Fire Hall is located further east on
Giroux Road.

The ASP's share an intersection on Giroux Road approximately 270m east of the of the
ramp terminal for the Giroux Read interchange. Traffic analysis indicates that the
intersection will operate at LOS A in the AM and PM peaks, with a maximum eastbound
queue of 50m, assuming no left turn bay. This analysis assumes a 4-lane cross-seclion
on Giroux Road and a 2-lane cross-section on the local road with left-turn bays.

2.7.2 McKenney Avenue

The Timberlea ASP is located east of the Ray Gibbon Drive between the CN Rail and the
Sturgeon River and was approved by City Council on November 21, 2005. This ASP is
currently undeveloped.

The ASP has an intersection located approximately 330m east of the ramp terminal for
the McKenney interchange. Traffic analysis indicates that the intersection will operate at
LOS B in the AM and PM peaks, with a maximum eastbound gueue of 100m, assuming
no left turn bay. This analysis assumes a 4-lane cross-section on McKenney and a 2-
lane cross-section on the local road with left-turn bays.

2,73 137 Avenue

The South Riel ASP is located east of Ray Gibbon Drive was approved by City Council
on September 18, 2007, This ASP iz bordered to the west by Ray Gibbon Drive, to the
south by the current 137 Avenue alignment (which will be closed once the Anthony
Henday is constructed), to the east by the CN Rall line (approximately 675m from the
east ramp terminal on Ray Gibbon Drive), and to the north by Levasseur Road, This
ASP has mixed zoning with little industrial/commercial and residential proposed within
its boundaries. Conslruction is scheduled for the spring of 2008,

The ASP has two intersections along 137 Avenue, located approximately 250m and
450m east of the ramp terminal for the 137 Avenue interchange. Traffic analysis
indicates that the intersection closest to the interchange will operate at LOS B in the AM
peak and LOS C in the PM peak, with a maximum eastbound queue of 60m, assuming a
double left turn bay. This analysis assumes a 4-lane cross-section on 137 Avenue and a
4-lane cross-section (near the intersection) on the local road with left- and right-turn
bays.
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For discussion purposes, these intersections were combined together hall way between
Ray Gibbon Drive and the at-grade crossing of the CN line. The single intersection
would operate at LOS C in the AM peak (2 movements at LOS D) and LOS D in the PM
peak (with 1 movement at LOS D, 3 movements at LOS E, and 3 movements at LOS F).
The maximum eastbound queue is expected to be 130m. As a single intersection
operates with a much lower Level of Service than the proposed double intersection
concept, the single intersection is expected to fail sooner,

2.74 Conclusion

The intersections identified in the ASP's along Ray Gibbon Drive will not affect the
operation of the interchanges when constructed.

2.8 Overall Traffic Analysis

The traffic projections are based on the Provincial 2.5 million population model for the
overall capital region. This model has been produced lo provide some idea of global
traffic volumes rather than at individual intersectionsfinlerchanges. As such, there is a
fair level of uncertainty at this stage for actual turning movements at specific
intersections/interchanges and therefore to provide an additional factor of safety the
bridge structures and ramps have been planned with double left-turn bays to further
increase the future capacity of the interchanges. The overall results of the traffic analysis
are that Ray Gibbon Drive will operate at an acceplable level-of-service in the long-term
for the 2.5 million population horizon,
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Freeway Geometric Design

The following section outlines the requirements of Alberta Transportation to converl Ray
Gibbon Drive from a 70km/h arterial roadway to a 110 km/h ireeway. The new freeway
section will require additional right-of-way than what has already been secured, due to
the wider cross section and especially al the interchanges and a focus on different
elements than the arterial section.

3.1 The History of the Arterial Alignment

In the 1970's the City of S5t Albert and the Province planned to construct a high speed
freeway on the western boundaries of the City. The Province secured 55 acres through
River Lots 16 and 16A for the freeway. However, in the mid to late 1950's the Cily was
advised that the road was no longer a priority for the Province and that the City, would
be responsible for the full cost of any type of western boundary road. Due lo continued
development in the west sector of the community and the increasing congestion of 5t
Albert Road. the City initiated the planning and construction of a 4-lane arterial road. This
arterial was to provide relief for traffic travelling on St. Albert Road (Highway 2) and
connect Anthony Henday Drive to Villeneuve Road with al-grade intersections at 137
Avenue, McKenney Avenue and Giroux Road. The arterial was designed to ultimately be
a 4-lane divided roadway (with capability of expansion to &-lanes) with a design speed of
70 km/h (80 km/h posted).

In 2001, when planning started in eamest, the roadway was divided into three sections
to facilitate the staging of construction:
» Stage 1: Existing 137 Avenue to McKenney Avenue
# Stage 2: McKenney Avenue to Giroux Road with an at-grade CM Rail crossing
» Stage 3: Giroux Road to Villeneuve Road (shown on Exhibit 3).

Design and construction of Stage 1 commenced in 2004 with the construction of a
bridge over the Sturgeon River closely followed by the roadway and drainage facilities
between 137 Avenue and McKenney Avenue. Construction of this section was
completed before discussions started between the City and AT, and consequently this
was not designed nor constructed to ultimately become a freeway. However, detailed
analysis demonstrates that Stage 1 can be converted to a freeway that meets Alberta
Transportation standards (see 3.2 below).

The connector roadway, McKenney Avenue was designed and tendered in 2008,
between Ray Gibbon Drive and Lacombe Lake Park at Morgan Crescent in the City,
crossing the CN track at the park and facilitating the future development of the Timberlea
area according to the approved Area Structure Plan.

Ancther contract was tendered in 2007 to complete Stage 2 between McKenney Avenue
and Giroux Road. At the same time, the City and Alberta Transportation were seriously
discussing the possibility of Ray Gibbon Dive becoming a new link between Morinville
and the ring road (Anthony Henday Drive). Consequently, modifications to the City's
ariginal design plans were made during final detailed design and construction to
facilitate the roadways eventual conversion to a freeway in the future. These
modilications included:
> Modification of horizontal and vertical alignments on Stage 2 to meet the future
design speed of 110 km/h
» Providing a detoured alignment at the CN tracks to allow for the future
construction of an underpass on the future alignment
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# Shifting the horizontal alignment to the west between McKenney Avenue and
Villeneuve Road to provide adequate space for future interchanges including a
Parclo AB at Giroux Road and a diamond at Villeneuve Road

» Expanded road right-of-way where required to provide sufficient cutbacks.

Stage 3 design and alignment is near completion and meets all Alberta Transportation
standards.

3.2 Freeway Design Guidelines

In order to convert Ray Gibbon Drive to an Alberta Transportation freeway standard with
a design speed of 110 km/h it was necessary to revisit lhe Transportation Association of
Canada (TAC) Geomelric Design Guidelines used for the arterial and to review the
Alberta Transportation Highway Design Guidelines for a freeway standard facility, A
comparison is provided in Table 3.1 which outlines the design criteria for the existing
arterial (UAD-27.4-70), and the proposed freeway (UFD-820.8-110/RFD-820.8-110) that
needs to be achieved.

Table 3.1: Design Criteria
R —" Road Classification
esign Criteria UFD- RFD-820.8-
UAD-29.4-70 | g08 410 110
Design Speed (km/h) 70 110 110
Harizontal | Minimum Curve Radius (m) 190 G600 500
Alignment | Spiral Parameter A 110 220 220
Superelevation e 0.06 0.06 0.06
Passing sight distance nfa 585 585
Crest k Minimum stopping 22
sight 100 100
Vertical Minimum 25 60 60
Alignment Sagk Comfort minimum
{llumination sections 15
only) 30 30
| Decision sight distance {m) 270 330-430 330-430
Stopping Sight Distance (m) 110 235 235
Gradient — Desirable minimum % 3 3 3
Lane width (m) 2@37 4@37 4@3.7
Right shoulder width {m) 1 3 3
Left shoulder width (m} 1 3 3
Finished pavement width (m) 9.4 2@ 208 2@208
Rural nfa nia 23.2 (min)
Cross Megian widt (m) Urban nia z'taa;:::
Section barrier nla
Ditch width - rural (m) nia nia 4.0 (rounded)
Side Normal 3~1E:ve r 6:1
slope ratio | On fills - maximum 65m | 3:1over6.5m
Backslo
Ratio. | Normal 5:1 6:1
Maximum 31 31
Page 14
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Road Classification

Design Criteria UFD- RFD-820.8-

UAD-29.4-70 | 454 8.110 110
Basic Urban (minimum) 225 70 nfa
RW Semi-Urban nla n/a a0
Width (m) [ Rural nla nla 100
Cross Intersection Offset from Interchange
Streels Ramp Terminal 400m 400m 400m

A typical cross-section is shown in Exhibit 4. Additional cross-sections are provided in
Appendix J.

3.2.1 Stopping Sight Distance

Stopping Sight Distance is required along the entire roadway to allow a vehicle,
travelling at the assumed running speed (the design speed) to stop before reaching a
stationary abject in its path. From Table B.2.3 of Alberta's Highway Geometric Design
{HGDG), the minimum stopping sight distance is 235m for a design speed of 110km/h,

Stopping Sight Distance is achieved along the entire roadway, except al the vertical
curve located at 7+491. This crest curve is marginally below the minimum design
criteria, but will have negligible impacts. Changes are not recommended,

3.2.2 Decision Sight Distance

Decision Sight Distance is required in areas where drivers must make complex
instantaneous decisions, when information is difficult to perceive, or when unexpected or
unusual manoeuvres are required, such as at interchanges and intersections. From
Table B.2.6 on Alberta's HGDG, the decision sight distance is 330m for a design speed
of 110km/h, Decision Sight Distance is achieved at the interchanges for a design speed
of 110km/h; however, posted speeds will need to be reduced to 90 km/h or less near the
McKenney intersection until the interchange is constructed to meet Decision Sight
Distance requirements around the Jersey barrier, if the roadway is widened to the inside
at 6 lanes. In addition, while the roadway is signalized, it is unlikely that the posted
speed would be more than 70 km/h.

3.3 Horizontal Alignment

Ray Gibbon Drive from Anthony Henday Drive at 137 Avenue to Villeneuve Road was
designed with horizontal curves as shown in Table 3.2:

Table 3.2: Horizontal Curve Data
Station Radius (m) Spiral Data (A)
74100 1400 290
9+600 1600 310
11+350 2000 350
13+100 2000 350

The first two stages (from 137 Avenue to Giroux Road) were constructed with these
horizontal curves. The third stage has been designed with these curves but not
constructed yet.
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When the freeway is expanded to eight lanes, the intent is to widen to the centre by
removing the wide median and replacing it with a median new jersey or F shaped barrier
between the opposing traffic flows between 137 Avenue until the cross section becomes
rural, just south of Villeneuve Road. The Jersey barrier proposed in the urban cross-
section will reduce the driver's ability to see obstacles around the outside of horizontal
curves and the requirements for stopping and decision sight distances discussed above
were reviewed in these areas.

From Figure 8-3.9b of Alberta's HGDG, the laleral clearance requirements on a 1400m
curve (smallest radius on the proposed alignment) is 4.93m. The ultimate cross-section
provides 5.75m of lateral clearance from the Jersey barrier to the center of the inside
driving lane; therefore, stopping sight distance is achievable along the entire alignment.

Using the formula on Figure B-3.9b of the HGDG, a minimum horizontal radius of
2,375m would be needed to accommodate intersections on curves for a design speed of
110km/h. If the McKenney Avenue interchange is not in place at the 6-lane stage
(assuming widening to the inside), a maximum achievable posted speed of 90 km/h
along Ray Gibbon Drive will be required near the intersection in the short-term to
accommodate the lateral obstruction. Realistically, the posted speed would be 70 km/h
until the signals are removed.

Stopping sight distance for 110km/h is achieved along the entire length of Ray Gibbon
Drive. Decision site distance for 110kmy/h is adequate for exit ramps al the interchanges,
however, it is anly sufficient for @0km/h at the McKenney Avenue intersection. Ray
Gibbon Drive should be posted at 70 km/h until the intersections are removed, which is
consistent with normal practice for signalized intersections.

3.4 Vertical Alignment

Ray Gibbon Drive from Anthony Henday Drive at 137 Avenue to Villeneuve Road was
designed with verlical curves as shown in Table 3.3

Table 3.3: Vertical Curve Dala
Station Crest/Sa K Value
5+700 Sag 131
6+200 Crest 375
74100 Sag 98
7+500 Crest 98
8+050 Sag 140
84300 Crest 195
8-+600 Sag 103
9+000 Sag 149
94500 Crest 101
104000 Sag 67
11+100 Crest 346
12+600 Sag 176

The first two stages (from 137 Avenue to Giroux Road) were constructed with these
verlical curves. The third stage has been designed with these curves but not constructed
yet. The crest curve at 7+491 has a k value of 97.83 which is just short of the stopping
sight distance requirements for 110 km/h of 100. However, this curve is already
constructed and the positive benefits to modilying this vertical curve would be negligible.
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3.5 Cross-Section Elements

351 Lane Widths

Stages 1 and 2 of Ray Gibbon Drive were constructed with 3.7m lanes, which meet
Alberta Transportation standards for a design speed of 110 km/h. No changes are
required.

3.5.2 Shoulders

Stages 1 and 2 of Ray Gibbon Drive were constructed with 1m shoulders. Alberta
Transportation's standards require 2m inside shoulders and 3m outside shoulders at the
4-lane stage. These shoulders should be widened during twinning. Additional shoulder
widening is required at the 6 and 8 —lane stages.

3.5.3 Cross Slopes and Superelevation

Stages 1 and 2 of Ray Gibbon Drive were constructed with a 2.5% cross slope and a
superelevation of 6%. Alberta Transportation standards use a 2% cross slope and a

_superelevation of 6%. No changes are required.

3.5.4 Curb and Gutter
Stages 1 and 2 of Ray Gibbon Drive were constructed with barrier style curb and gutters,

which is acceptable up o a design speed of 70 km/h. Semi-mountable or mountable
curbs are required for higher speeds.

3.5.5 Ditches

Ray Gibbon Drive was originally designed as an urban arterial from 137 Avenue to
Villeneuve Road. The plan was maodified to transition to a rural cross-section between
Giroux Road and Villeneuve Road to lie into the cross-section proposed to the north,
The rural portion of the project was designed with a 4m rounded ditch bottom.

3.5.6 Sideslopes
Stages 1 and 2 of Ray Gibbon Drive were constructed with 10:1 sideslopes, which is
sufficient in the urban areas. The rural section was designed with a 6:1 and a 5:1
backslope.

3.5.7 Shy Line Offsets

The shy line offset is defined as "the distance beyond which an object will not be
perceived as an obstacle and result in motarists reducing speed or moving laterally
away from the object”. Median barriers and bridge railings should be placed beyond the
shy line offset to ensure that the road operates at an acceptable level. The values in
Table 3.4 were taken from Table 3.1.6.4 of the TAC manual. The HGDG does not
identify shy line offsets requirements,
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Table 3.4: Shy Line Offsets
Design Speed Shy Line Offset

(km/h) (m)
130 3.7
120 3.2
110 2.8
100 2.4
S0 2.2
a0 20
70 1.7
60 1.4
50 1.1

The proposed cross-section along the mainline places the median 3.0m from the driving
lane, which meets the shy line offset for a design speed of 110 km/h. However, the
Sturgeon River Bridge was designed with a 2.0m outside shoulder and 2.0m inside
shoulder. Refer to Section 4.2 for detalls on medifying the cross-section across the

bridge.

3.6 Summary of Modifications

A summary of modifications to the horizontal and vertical alignment that should be made
during the conversion of the arterial roadway into a freeway for Stages 1 and 2 of Ray
Gibbon Drive is provided in Table 3.5 below.

Table 3:5: Design Differences
Cross-Section Arterial Freeway
Elements Standards Standards Modifications Requirec

Lane Widths 3.7m 3.7m None

Shoulders 11 2/3 for 4-lanes Existing shoulders can be widened

(inside/outside) 2.5/3 for 6-lanes | during future construction

{mn) 3/3 for B-lanes

Cross-slopes 2.5% 2.0% MNone

Superelevations | 6% 6% None

Curb and gutter | Barrier Semi-mountablef | Existing curbs need to be replaced

curbs Mountable when speed is increased,

estimated cost $3M

Ditches MN/A 4m rounded MNone, part of fulure Stage 3

{rural areas only) | construction

Sideslopes 10:1 G:1 None

Shy lines 1.7m 2.8m Mone, part of future widening to 8-
lane construction

Allowable 60 km/h 100 km/h The Environmental Impact

Posted Speed Assessment completed for Ray

within Study Gibbon Drive was completed

Area using a posted speed of 60km/h.
If AT wishes to increase the posied
speed to 100 km/h, a new EIA will
need to be completed.
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In addition, the Province has requested that the crest curve near McKenney be flattened,
even though the curve is not sub-standard. Flattening this curve would result in 400m of
additional throw-away costs with reconstruction estimated at $1,275,000.

3.7 Modifications / Exemptions Required

Areas that require design exemptions are discussed below:
* Intersection Offset from Ramp Terminal on 137 Avenue

The South Riel Area Structure Plan (ASP) was approved on September 18, 2007
with an intersection located 270m from the proposed interchange ramp terminal.
Changing an approved ASP has serious legal implications and this area is
presently under construction. Detailed Synchro analysis has demonstrated that
the proximity of the intersection will not negatively impact the operation of the
interchange or the freaway.

» Cross-section at 137 Avenue
Due to the status of construction of the South Riel ASF, a retaining wall will be
designed along the northeast ramp.

» Vertical Alignment at Station 7+491
The existing crest curve has a k=97, which does not meet the Stopping Sight
Distance requirements for 110km/h. The Stopping Sight Distance for 110km/h is
k=100. Improving this curve to meet standard will be a negligible improvement.

» Intersection Offset from Ramp Terminal on McKenney Avenue
The Timberlea Area Structure Plan was approved on November 21, 2005 with an
intersection located 330m from the proposed interchange ramp terminal.
Changing an approved Area Structure Plan has serious legal implications.
Detailed Synchro analysis has demonstrated that the proximity of the
intersection will not negatively impact the operalion of the interchange ar the
freaway.

» Intersection Offset from Ramp Terminal on Giroux Road
The Northwest Urban Village Area Structure Plan and the North Ridge Area
Structure Plan were approved on July 4, 2006 and January 19, 2004,
respectively. The ASP's share an intersection located 270m from the proposed
ramp terminal. Changing an approved Area Structure Plan has serious legal
implications. Detailed Synchro analysis has demonstrated that the proximity of
the intersection will not negatively impact the operation of the interchange or the
freeway.

These modifications replace the deficiencies table originally submitted in July, 2007,

3.8 137 Avenue Interchange

3.8.1 Interchange Design

Plans are under development for the realignment of 137 Avenue to provide access to
lands between Ray Gibbon Drive and Levasseur Road, north of Anthony Henday Drive.
137 Avenue will ultimate pass through the Lois Hole Park and cennect to 215 Street al
Highway 16. From discussions between the City of St. Albert and the Province, a final
interchange location was confirmed at 6+317, which was as far south as possible while
respecting the province's desire to maintain an B0Om weaving distance to the Anthony
Henday Interchange.

Page 19



’5 L Engineering City of 5t. Albert
{R) L - Tt Ray Gibbon Drive Funclional Planning Study - Final Report

April, 2009

The 137 Avenue interchange is planned as a diamond type interchange with Ray Gibbon
Drive remaining depressed and the cross streel being elevated slightly due to natural
topography to provide the necessary clearances.

The South Riel Area Structure Plan (ASP) was approved by City Council on September
18, 2007 and has some implications on the proposed interchange. First, to upgrade Ray
Gibbon Drive and the interchange to provincial freeway standards additional land is
required beyond the footprint identified in the ASP. With construction on this ASP
underway, development is expecled on these lots before the province takes over Ray
Gibbon Drive. The Province has agreed to construct a retaining wall along the northeast
ramp of the interchange to minimize impacts to the developer. The wall, located at the
edge of the clear zone, with a 5m maintenance corridor provided along the prﬂperl'y' line
(where required), preserves 0.96 acres of the ASP that would be required using
traditional sideslopes. Based on the grading proposed by the developer, the retaining
walls would reach a height of 3.4m.

Second, the ASP has proposed an intersection within 250m on the east ramp terminal at
the Ray Gibbon Drive interchange, although Alberta Transportation would prefer a 400m

. separation between interchange ramps and other intersections, so that queuing al the

interchange ramps does not impact the freeway. While the interchange design will
require a design exception, the impacts will not negatively affect operation on the
interchange at its ultimate capacity. Analyses of the future traffic impacts at this
interchange indicate that this will not be an issue. Traffic analysis has determined that
the intersection will operate at Level-of-Service (LOS) B in the AM and LOS C in the PM,
with a maximum eastbound queue of 60m, assuming a double left turn bay. There will
be a need for ongoing discussions between Alberta Transportation and the developers
to finalize the future staging of this interchange.

3.8.2 Interchange Staging

As the interchange is not likely to be constructed for some time it is necessary to provide
temporary access to Ray Gibbon Drive for the Riel Park area. As a first stage, an at-
grade intersection has been proposed between 137 Avenue and Ray Gibbon Drive at the
approximate location of the future interchange. Four intersection location options were
developed in relation to the interchange location:
# North of the structure. Due to the timing of development, this option was not
feasible.
» At the bridge site requiring a detour during the future construction of the
interchange.
» Use the east ramp terminal to create a T-Intersection. Due to the timing of Lois
Hole Park opening, this option was nol feasible.
= South of the structure.

From discussions with Alberta Transportation, the City, and the developers, the option of
south of the intersection was selected as the only viable option. At the time of this
report, preliminary design of the intersection at Ray Gibbon Drive was underway.
Construction of the temporary 137 Avenue connection between Ray Gibbon Drive and
Riel Drive is anticipated in the spring of 2009. Exhibit 5 shows the proposed alignment
for the temporary connection,
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3.9 McKenney Avenue /| Meadowview Drive Interchange

3.9.1 Interchange Design

The McKenney Avenue/Meadowview Drive interchange will ultimately be located at
9+087. The McKenney Avenue interchange is planned as a diamond type interchange
with Ray Gibbon Drive remaining at the original ground elevation and the cross sireel
elevated to accommodale underground drainage and o keep the interchange out of Lhe
1:100 flood plain area for Big Lake.

To achieve the desired minimum 330m Decision Sight Distance required for the freeway,
the southbound exit ramp at the interchange will need to be extend 180m north beyond
a standard ramp length when the interchange is constructed. The weaving zone
between Giroux and McKenney,; will operate at LOS C and B, for the ullimate AM and PM
peaks respeactively.

The Timberlea Area Structure Plan (ASP) was approved by City Council on November
21, 2005. The ASP has an intersection located approximately 330m east of the ramp
terminal for the McKenney interchange which is less than the Alberta Transportation

' standard offset of 400m. While the interchange design will require a design exception,

the impacts will not negatively affect operation of the interchange at its ultimate capacity.
Traffic analysis has determined that the intersection will operate at LOS B in the AM and
PM peaks, with a maximum eastbound queue of 100m, assuming no left turn bay and
this will not negatively affect the operation of the interchange.

3.9.2 Interchange Staging

An at-grade intersection between Ray Gibbon Drive and McKenney Avenue was
constructed north of the original interchange alignment at 9+018 to allow the fulure
construction of the interchange. However, the interchange location was shifted 1o the
north to provide adequate offset distances from the ATCO pipelines thal cross Ray
Gibbon Drive at 84+640. As a resull, a detour road will be required during the
construction of the interchange.

Located just outside of the 1600m radius curve, the urban cross-section proposed for
this area will create a lateral obstruction to this intersection al the six-lane stage if the
interchange is not simultaneously construcled. Alternatively, the speed limit could be
lowered lo 90 kmy/h at this section until the interchange is put in place. From Figure B-
3.9b of the HGDG, the lateral clearance for a six-lane cross-section (widening to the
inside) is 5.75m, which corresponds to a Decision Sight Distance of 271m. With the
addition of the 23m tangent section between the curve and the intersection, a distance
of 283m is attainable. From Table B.2.6 of the HGDG, this corresponds to a design
speed of 90km/h. Since urban style intersections are typically posted and operated at
lower speeds, this will not create any praoblems. Once interchanges are in place, all ramp
exits will meet the Decision Sight Distance requirements.

3.10 Giroux Road Interchange

3.10.1 Interchange Design

The Giroux Road interchange will ultimately be located at 104448 and connects to the
old McKenney Avenue alignment. Giroux Road occurs close to a high point in the
natural ground along the alignment of Ray Gibbon Drive which will ultimately be
excavated to provide a cut section through this area. Consequently, the Giroux Road
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interchange may be constructed with Giroux Road close to grade and Ray Gibbon Drive
below grade.

The Giroux Road interchange is planned as a Parclo AB type interchange with all ramps
located north of the Giroux Road structure due to the proximity of the CN overpass. A
diamond interchange was not feasible because of the elevation difference between the
structures, the grades between the mainline Ray Gibbon Drive and Giroux Road and
poor location of the ramp gore points.

The Northwest Urban Village ASP is located southeast of the Ray Gibbon Drive on
Giroux Road. The North Ridge ASP is located to the west of Ray Gibbon Drive between
Giroux Road and Villeneuve Road. The ASP's were approved by City Council on July 4,
2006 and January 19, 2004, respectively. The ASP's share an intersection on Giroux
Road, approximately 270m east of the ramp terminal for the Giroux Road interchange.
While the interchange design will require a design exception, the impacts will not
negatively affect operation of the interchange at its ultimate capacity, Traffic analysis has
determined that the intersection will operate at LOS A in the AM and PM peaks, with a
maximum eastbound queue of 50m, assuming no left turn bay. Although this spacing is
less than the provinces standard offset of 400m, this will not negatively impact the
operation of the interchange.

3.10.2 Interchange Staging

As a first stage, Ray Gibbon Drive was constructed as an at-grade intersection with
Giroux Road. During the interchange construction, a detour will be required to allow the
mainline of Ray Gibbon Drive to be lowered. No detours of the alignment were planned
as a first stage. The detour designs and construction will have to be completed at the
time of the construction of the interchanges.

3.11 Villeneuve Road Interchange

3.11.1 Interchange Design

The third stage of Ray Gibbon Drive between Giroux Road and Villeneuve Road
(Highway 633) has not yet been constructed and this allowed the development of some
variation in the original design of the ultimate location of the Villeneuve Road
interchange. The alignment of Ray Gibbon Drive was shifted from the City's proposed
intersection to the west to accommaodate an interchange at Alberta Transportation's
request. Five alignment alternatives, were developed and one selected by Alberta
Transportation as the best location for the interchange. Details of the five alignment
options and the final selection are also provided in Appendix D.

The preferred alignment will pass through the existing farmstead in NE7-54-25-W4M.
Villeneuve Road occurs close to a high point in the natural ground along the alignment
of Ray Gibbon Drive which will ultimately be excavated to provide a cut section through
this area. Consequently, the proposed tight diamond interchange at Villeneuve Road
may be constructed with Villeneuve Road close to grade and Ray Gibbon Drive
underneath. The elevation of Ray Gibbon Drive at this location has been set to allow
gravity drainage to Carrot Creek to occur,
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3.11.2 Interchange Staging

As a first stage, Ray Gibbon Drive will be constructed as a two-lane roadway with an
intersection located at Villeneuve Road, refer to Exhibit 7. During the interchange
construction, a detour will need lo be developed to allow the mainline of Ray Gibben
Drive to be lowered. The detour designs and construction will have to be completed at
the time of the construction of the interchanges.

3.12 Pedestrian Accommodation

In 1991, the City adopted the Red Willow Park, a multi-faceted open-space that occupies
the Sturgeon River corridor from St Albert's east end to the shore lands along Big Lake
in the City's west end. The focus has been to incorporate and upgrade existing parks
and provide a continuous trail system along the river banks.

As part of the Ray Gibbon Drive arterial road project, trails from the Riel Recreation Area
were connected to the Sturgeon River crossing, with a pedestrian pathway under the
structure for access to Big Lake. Alberta Transportation discourages pedestrian
accommoadation within the highway right-of-way, except at grade-separated crossings,

' 50 the pathways parallel to Ray Gibbon Drive will need to be modified. These issues are

discussed below,

3.12.1 Pedestrians on Bridge Structures

To ensure that pedestrians have access to both sides of Ray Gibbon Drive, pedestrian
accommaodation facilities have been included in the overall functional plan, Alberta
Transportation currently constructs two types of facilities:

» Walkways are 2.5m wide and are allowed at interchanges

» Pathways are 3m wide (4.2m on structure) and are discouraged al interchanges

After reviewing the existing and proposed trail system for the study area, the following
pedesirian accommodations will be required.

= A 3m mulli-use trail crossing has been provided on the south/west side of
Anthany Henday Drive at the re-aligned 137 Avenue crossing. Itis
recommended thal this trail be continued on the north side on 137 Avenue fo the
interchange, where it should split into a walkway across the structure and a
multi-use trail travelling to the proposed pedway (refer to Section 3.12.3).

# A multi-use trail within the Timberlea ASP travels parallel to Ray Gibbon Drive
and connects to McKenney Avenue, A walkway is recommended across the
south side of the interchange.

» Toreduce pedestrian conflicts, a walkway on the south side of the Giroux Road
interchange is recommended. Currently, there are no trails proposed in the
immediate area.

# A multi-use trail within the North Ridge ASP travels to the southeast corner of the
Villeneuve interchange. A walkway is recommended across the south side of
the structure.

3.12.2 Pedestrian Accommodation Across the Sturgeon River

The Sturgeon River Bridge currently accommodates pedestrians on the east side of the
structure. To meet the 110 km/h design standards, the lane configuration on the bridge
will need to be modified, using up the walkway space (refer to Section 4.3). A separate
pedestrian bridge structure crossing is required outside of the road right-of-way with a
connection to the future trail proposed in the Timberlea ASP,
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3.12.3 Proposed Multi-Use Trail Overpass

The developers of South Riel are considering a multi-use trail pedway across Ray
Gibbon Drive between 137 Avenue and the Riel storm ponds. Through consultation with
the developer, the pedway bridge is proposed at 6 + 540, This will allow for a direct
connection to the South Riel ASP that will connect to the proposed trail system along
137 Avenue and the existing trail along Levasseur Road. The proposed overpass
funding is outside the scope of this freeway project.
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4.0

Structures

Preliminary structure outline drawings were completed for seven proposed bridge

structures for the selected plan, and the following design parameters are evaluated and

discussed below for each bridge structure to ensure that they met acceptable standards:
# Overall Proposed Structure

Sight distance

Geometrics

Underpass versus overpass

Possible span arrangements

Geotechnical concerns

Deck Drainage considerations

Construction Staging

Cost Estimate.

YYYYYYYY

Refer to Appendix B for bridge drawings.

4.1 New Bridge File - 137 Avenue Interchange at 6+317

April, 2009

4.1.1 Proposed Structure (2° LHF Skew)

The proposed structure is based on a preliminary out o oul length of 82.3m associated
with the ultimate eight lane facility of Ray Gibbon Drive. Itis necessary o consltruct the
ultimate structure length in the initial four lane stage to avoid costly reconstructions. A
preliminary two span structure with spans of 35.0m and 37.0m is being proposed. Refer
to the preliminary structure outline drawing No. STO1.

The preliminary length maybe revised as required upon obtaining field survey
information and an accurate reading on the skew angle during the design phase of the
project. Assuming that the structure will consist of iwo spans, the longest being 37m, a
tentative structure depth of 2.1m maybe used for preliminary design purposes.

4.1.2 Sight Distance

Sight distance for this tight diamond interchange does not meet the minimum
requirements for a design speed of 70 km/h. Consequently, the proposed tight diamond
interchange intersections must be signalized on opening day.

4.1.3 Geotechnical

The proposed out to out length of the structure is based on 2:1 headslopes. However, a
geotechnical assessment will need to be undertaken during the detail design phase to
verify the 2:1 assumption,

4.1.4 Deck Drainage

The structure is on a K37.6 vertical crest curve with a slight shift of the PV to the east.
The preliminary grades at the ends on the structure are 2.75% and 0.56%. Since the
proposed grade al the east end of the proposed bridge is slightly less than the absolute
minimum of 0.6%, the final profile of 137 Avenue may require a slight adjustment during
detailed design.
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4,1.5 Staging
The following staging sequence will likely apply at this interchange structure:
a) Stage 1 - will consist of a four lane arrangement on Ray Gibbon Drive with the
ultimate length of structure constructed.
b) Stage 2 - the stage 1 Ray Gibbon Drive facility is expanded to the outside by
one lane in each direction.
c) Stage 3 - the stage 2 Ray Gibbon Drive facility is expanded to the inside by one
lane in each direction.

4.1.6 Estimated Construction Costs

Costs for the structure is estimated to be $9.3M before contingency and engineering
fees, based on 2008 dollars,

4.2 Existing Bridge File - Sturgeon River Crossing at 7+653

4.2.1 Existing River Bridge (Built 2004/2005)

Construction of the existing bridge was completed in 2007 by the Cily of St. Albert. The
bridge consists of a three span arrangement with span lengths of 16m - 20m - 16m with
an overall out to out length of 82.1m that is based on a 6° RHF skew. The headslopes
are 3:1 due lo the extremely poor geotechnical conditions at this site.

The bridge is on a tangent alignment with the super elevalion run off at the south
approach in advance of the structure.

The bridge currently has a 3.0m sidewalk on the east side thal will need lo be removed
in the proposed four lane stage. The sidewalk will be accommodated on a separale
structure located beyond the future right-of-way boundary on the east side of the
existing structure. Refer to the preliminary struclure oulline drawings No. ST02 and
STO3.

4.2.2 Proposed Construction

The proposal is to recanstruct the existing bridge to accommodate a fulure 4, 6 and 8
lane Ray Gibbon Drive facilities, without having major river works in every stage of
reconstruction.

A staging sequence has been developed that requires major river works only in the 6
lane stage. The structure outline drawing for the Sturgeon River Bridge illustrates a

possible staging sequence for the future proposed three stages of Ray Gibbon Drive.
The next section of this report also briefly addresses the staging sequencing strategy.

Reconstruction of the structure in the 6 lane stage will reduce the amount of freeboard
approximately 0.2m; however, we slill maintain the required 1m of freeboard. In
addition, there is no drift on this river.

4.2.3 Preferred Staging Sequence

Stage One - 4 lane stage (possibly required by 2015)
» Conslruct a 4 lane facility by completing the super structure for the south bound
carriageway and shifting the centerline on the bridge to the east by 1.9m, as
shown on the structure outline drawing.
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# Reconstruct the northbound carriageway by removing the sidewalk from the
east bridge and constructing a separate pedestrian bridge to the east, as shown
on the structure outline drawing. Refer to Section 4.3 for details on the proposed
pedestrian crossing.

# All canstruction on the eastbound and westbound carriageways can be
completed without constructing any works in the river,

Stage Two - 6 lane stage (possibly required by 2040)

At the B lane stage, interchanges will have been constructed at all the cross road
intersections. It is a possibility that even in the 4 lane stage some of the interchanges
may have already been constructed.

# With the interchange being constructed, the widening to 6 lanes of Ray Gibbon
Drive at the Sturgeon River Bridge should preferably be to the outside, as shown
on the structure outline drawing.

» The widening to the outside would require major river works Lo isolate the piers
with coffer dams, etc,

> Transport Canada (NWPA), DFO, Alberta Environment and Alberta Suslainable
Resources Development environmental approvals would be required well in
advance with respect to the proposed river works for the & lane stage.

Stage Three - 8 lane slage (possibly required by 2070)
» Al the 8 lane stage, widening of the existing Sturgeon River Structures would
occur to the inside in both directions.

» The proposed in stream works would not be extensive since the foundation for
the pier columns were constructed in the initial 2 lane stage.

» Environmental approvals would still be required, however, would not be as
onerous as in the 6 lane stage. An assessment would be required to determine if

the bridge should be replace instead of being modified due to it's age.

4.2.4 Sight Distance

Sight distance is adequate at the existing and proposed structures for all stages of
construction.

4.25 Deck Drainage

The 0.7% grade on the existing and proposed structures exceeds AT's minimum of
0.6%. In any event, the grade lane is fixed across the existing and proposed structures
and therefare the 0.7% grade will need to be accommodated for all stages of
construction.

4.2.6 Geotechnical

The proposed oul to out length of the existing and proposed structures is based on 3:1
headslopes. Thurber Engineering undertook extensive geotechnical tesling at this site
and produced a comprehensive geotechnical assessment and report for this river
crossing. This geotechnical information is available for any further foundation work that
is reqjuired al this site. In summary, the geolechnical conditions are extremely poor
through this area and need to be addressed in extrame detail.
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4.2.7 Estimated Construction Costs

Costs for reconstructing the different stages of the structure are estimated as follow:
> Stage one -4 lane stage - $4.4M
> Stagelwo - 6 lane stage - $7.6M
# Stage lhree - 8 lane stage - $3.6M

The above estimates are in 2008 dollars, before contingency and engineering fees.

4.3 New Bridge File - Pedestrian Crossing Across the
Sturgeon River

4.3.1 Proposed Structure

The proposed structure consists of a preliminary out to out length of 161.0m which is
based on a preliminary 3-span girder arrangement (32m - 70m - 32m). The proposal is
to locate the structure beyond the proposed Ray Gibbon Drive right-ol-way and at the
same time retain as much of the existing sidewalk system as possible. The proposed
bridge is on a tangent alignment that is offset approximately 50m to the east of the

- existing Sturgeon River Bridge, as shown on the altached structure outline drawing No.

STO4.

By proposing a 70m center span on the bridge, the in stream river works required to
construct the piers is minimized, Adjustments to the span arrangement may be required
to provide the optimum solution. A tentative structure depth of 2.5m for the proposed
70m span is preliminary and will need to be verified at the preliminary engineering phase
of this project.

4.3.2 Geotechnical

The proposed out to out length of the proposed structure is based on 3.1 headslopes.
Thurber Engineering undertook extensive testing at this site and produced a
comprehensive geotechnical assessment and report for this site. The information is
avallable for any further foundation work thal may be required at this site. The
geotechnical conditions are extremely poor through this area; consequently, the
additional foundation work required for the proposed sidewalk structure may require
further test holes and assessment.

4.3.3 Environmental Approvals

Environmental approvals will be reguired from Transport Canada (NWPA), DFO, Alberta
Environment {Code of Practice) and Alberta Sustainable Resource Developmeant,

4.3.4 Estimated Construction Costs

Cosls for the structure is estimated to be $1.9M before contingency and engineering
fees, based on 2008 dollars.

4.4 New Bridge File - McKenney Avenue Interchange at
9+018

4.4.1 Proposed Structure (14.1° RHF Skew)
The proposed structure is based on a preliminary out to out length of 101.9m associated
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with the ultimate eight lane facility of Ray Gibbon Drive. Itis necessary to construct the
ultimate structure length in the initial four lane stage to avoid costly reconstructions. A
preliminary two span structure with spans of 45.0m and 41.0m is being proposed. Refer
to the preliminary structure outline drawing No. ST05,

The preliminary length may be revised as required upon obtaining field survey
information and an accurate reading on the skew angle during the design phase of the
project. Assuming that the structure will consist of two spans, the longest being 45m, a
tentative structure depth of 2.4m may be used for preliminary design purposes.

4.4.2 Sight Distance

Sight distance for this tight diamond interchange does not meet the minimum
raquirements for a design speed of 70 kmfh. Consequently, the proposed tight diamond
interchange intersections must be signalized on opening day unless adequate signal
distance is provided.

4.43 Geotechnical

The proposed out to out length of the structure is based on 3:1 headslopes. The
proposed 3:1 headslopes may need to be flaltened at this interchange due to the poor
soil conditions through this area. A detail geotechnical assessment will be required prior
to establishing the final slope. A flatter headslope will shift both ends of the structure
closer to the intersections.

4.4.4 Deck Drainage

The structure is on a K58.8 vertical crest curve with the PVI offset to the west side. The
preliminary grades at the ends of the structure are 0.64% and 2.38%. Since the
proposed grade at the west end of the proposed bridge meets than the absolute
minimum of 0.6%, the profile of McKenney Avenue is considered to be acceptable.

4.4.5 Staging
The following staging sequence will likely apply at this interchange structure:
a) Stage 1 - will consist of a four lane arrangement on Ray Gibbon Drive with the
ultimate length of structure constructed.
b) Stage 2 - the stage 1 Ray Gibbon Drive facility is expanded 1o the outside by
one lane in each direction.
c) Stage 3 - the stage 2 Ray Gibbon Drive facilily is expanded o the inside by one
lane in each direction.

4.4.6 Estimated Construction Costs

Costs for the structure is estimated to be $11.5M before contingency and engineering
fees, based on 2008 dollars.

4.5 New Bridge File - CN Rail Crossing at 9+955

4.5.1 Introduction

The proposed CN subway will be located within the City of St Albert limits on Ray
Gibbon Drive at 9+955. The ullimate stage of Ray Gibbon Drive at the proposed
crossing is on an R1600m horizontal curve. The proposed railway structure will be on a
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tangent alignment except for about 20m on the west end. The CNR mainline is presently
a single track through this area and is on a 0.8% grade through the crossing.

The existing at-grade crossing at CNR Mile 6.70 Sangudo Subdivision consists of
flashing lights, bell, and gates with a concrete surface.

4.5.2 Proposed Construction

The proposal is to construct a subway grade separation with a preliminary theoretical
84.1m out to out of fill length. The subway structure will need to accommodate an
ultimate B-lane urban freeway facility. Initially, only a 4-lane urban facility is required;
however, the structure will need to be constructed to accommeodate the ultimate 8-lane
facility since it is a subway structure,

Maintaining rail traffic on this mainline track during construction of the subway will be
essential. Consequently, a railway diversion around the site will be required to
accommodate the construction of the subway structure. The railway diversion has been
shown on the preliminary structure oulline drawing to carry a temporary track around the
construction site on the north side. This will need to be confirmed prior to detailed
design of the subway commencing. An offset of approximately 25m from centerline of
the subway structure to the centerline of the railway diversion is considered to be
adequate in this preliminary phase.

The railway diversion will require that the existing at-grade crossing on the temporary
road be relocated to the new temporary crossing, as shown on the atlached structure
outline drawing. A possible staging sequence to construct the subway is listed below:
» Construct the railway detour
» Construct the temporary at-grade crossing on existing Ray Gibbon Drive and the
temporary detour, the existing crossing should remain in place
»  Shift train traffic to the detour
» Construct the subway structure
»  Shift train traffic onto the subway structure and resume using the original at-
grade crossing. Remove the railway detour and temporary at-grade crossing.
# Construct the first half (southbound lanes) of Ray Gibbon Drive, which may
require retaining walls
# Shift the traffic from the temporary road onto the southbound lanes of Ray
Gibbon Drive
» Construct the northbound lanes of Ray Gibbon Drive.

The proposed subway structure will require a center pier to reduce the length of the
railway span. Based on the two 27m span arrangement, the preliminary overall depth of
structure from the top of rail to the underside of the girder is estimated at 2.5m. CNR will
need to be contacted to delermine their requirements prior to more detailed plans being
developed. Refer to the preliminary structure outline drawing No. STOB.

4.,5.3 Railway Traffic

CMR have advised that there were 6 trains/day on average at this location in 2007,
travelling at a train speed of 30 mph (48 km/h).

4,5.4 Cost Apportionment Strategy for Construction of a Future Grade Separation

CNMR is senior at the existing at-grade crossing, consequently, the Road Authority is
responsible for the maintenance of the crossing surface. If the crossing is in exislence
for three years, the crossing is considered to be established. With the construction of a

Page 30



ISL Engineering City of St. Albert
i Lt Ray Gibbon Drive Functional Planning Study - Final Report

April, 2009

grade separation at any time after the crossing has become established, the railway are
required to share in the construction costs. At this stage, it is our opinion that the
minimum cost share from the railway would be 15% of the total basic grade separation
costs even though the cross-product may be less than 200,000,

4.5.5 Project Approvals

A notice of works must be forwarded to the Railway, Transport Canada, the Canadian
Transportation Agency, and the existing landowners in the four quadrants, the City, and
Alberta Transportation.

Also, an agreement must be executed belween CNR and the Province prior to
construction of the grade separation commencing. A copy of the agreement must be
fited with the Canadian Transportation Agency in Ottawa.

Submissions to the Canadian Transportation Agency may also be required if there are
issues that require resolution by a third party.

4.5.6 Estimated Construction Costs

Costs for the structure, the railway detour, and the relocation of the at-grade crossing is
estimated to be $2.6M before contingency and engineering fees, based on 2008 dollars.

4.6 New Bridge File - Giroux Road Interchange at 10+448

4.6.1 Proposed Structure (2° LHF Skew)

The proposed structure is based on a preliminary oul to oul length of 103.4m associated
with the ultimate eight lane facility of Ray Gibbon Drive. It is necessary 10 construct the
ultimate structure length in the initial four lane slage to avoid coslly reconstructions. A
iwo span struclure with spans of 45.0m and 47.0m is being proposed. Refer lo the
preliminary structure outline drawing No. STO7.

The preliminary length maybe revised as required upon obtaining field survey
information and an accurate reading on the skew angle during the design phase of the
project. Assuming that the structure will consist of two spans, the longest being 47m, a
tentative slructure depth of 2.4m may be used for preliminary design purposes.

4.6.2 Sight Distance

Intersection sight distance for this Parcio AB Interchange should be adequale on both
sides. However, on the west side, the sight distance associated with the k 35.1 vertical
curve needs to be confirmed for traffic turning easterly onto Giroux Road for the south to
east movement upon determination of the final interchange geometrics, and parameters.
On the east side, the sight distance is adequate due to the proposed 1.245% grade on
the structure and approach road.

4.6.3 Geotechnical

The proposed out to out length of the structure is based on 2:1 headslopes. However, a
geotechnical assessment will need lo be undertaken during the detail design phase to
verify the 2:1 assumption.
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4.6.4 Deck Drainage

The structure is on a partial K35,1 vertical crest curve with the PVI offset to the west side.
The preliminary grades at the ends on the structure are 0.22% and 1.25%. Since the
proposed grade at the west end of the proposed bridge is less than the absolute
minirmum of 0.6%, the final profile of Giroux Road may require some adjustments during
detailed design.

4.6.5 Staging
The following staging sequence will likely apply at this interchange structure:
a) Stage 1 - will consist of a four lane arrangement on Ray Gibbon Drive with the
ultimate length of structure constructed.
b) Stage 2 - the stage 1 Ray Gibbon Drive facility is expanded to the outside by
one lane in each direction.
c) Stage 3 - the stage 2 Ray Gibbon Drive facility is expanded to the inside by one
lane in each direction.

4.6.6 Estimated Construction Costs

Costs for the structure is estimated to be $13.9M before contingency and engineering
fees, based on 2008 dollars.

4.7 New Bridge File - Villeneuve Road Interchange at 12+506

4.7.1 Proposed Structure (6" RHF Skew)

The proposed structure is based on a preliminary out to out length of 104.5m associated
with the ultimate eight lane facility of Ray Gibbon Drive. |t is necessary to construct the
ultimate structure length in the initial four lane stage o avoid costly reconstructions. A
two span structure with spans of 45.0m and 47.0m is being proposed. Refer to the
preliminary structure outline drawing No. ST08.

The preliminary length maybe revised as required upon obtaining field survey
information and an accurate reading on the skew angle during the design phase of the
project. Assuming that the structure will consist of two spans, the longest being 47m, a
tentative structure depth of 2.4m maybe used for preliminary design purposes.

4.7.2 Sight Distance

Sight distance for this tight diamond interchange does not meet the minimum
requirements for a design speed of 70 km/h. Consequently, the proposed tight diamond
interchange intersections must be signalized on opening day.

4.7.3 Geotechnical

The proposed out to out length of the structure is based on 2:1 headslopes. However, a
geotechnical assessment will need to be undertaken during the detail design phase to
verify the 2:1 assumption.

4.7.4 Deck Drainage

The structure is on a K69.6 vertical crest curve with the PV offset to the east side. The
preliminary grades at the ends of the structure are 1.88% and 0.61%. Since the
minimum grade across the bridge will not be less than 0.6%, deck drainage is
considered to be adequate.
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4.7.5 Staging

The following staging sequence will likely apply at this interchange structure:
a) Stage 1 - will consist of a four lane arrangement on Ray Gibbon Drive with the
ultimate length of structure constructed.

b) Stage 2 - the stage 1 Ray Gibbon Drive facility is expanded to the oulside by
one lane in each direction.

c) Stage 3 - the stage 2 Ray Gibbon Drive facility is expanded to the inside by one
lane in each direction.

4.7.6 Estimated Construction Costs

Costs for the structure is estimated 1o be $11.8M before contingency and engineering
feas, based on 2008 dollars.
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Utility Impacts

The following utilities were considered during this project:
# High and medium pressure gas pipelines

Well Sites

Electric Power

Telephone and cable lelevision

Existing storm and sanitary sewers

Water lines.

YYYYY

5.1 Pipelines

There are numerous pipelines within the vicinity of Ray Gibbon Drive; there are three
located near Villeneuve Road, and a multiple pipeline crossings at B+640 near
McKenney Avenue. Using the arterial alignment, the pipelines would have remained in
place, below the roadway; however, these will now have to be relocated or abandoned
as part of the construction of the interchange.

The Energy and Utilities Board (EUB) has a standard offset (for sour gas lines) of 15m
plus the Emergency Planning Zone (EPZ) from pipelines. Alberta Transportalion's Utility
Guidance Manual has a standard offset of 30m from the edge of right-ol-way, except at a
crossing, At a crossing the minimum depth of cover over a pipeline where it crosses the
right-of-way of a highway and within 30m each side of the boundary shall be 1.4m under
the lowest point of the crass-section. There are two existing pipelines that will be
affected by the expansion of Ray Gibbon Drive from a 4-lane arterial to an 8-lane
freeway.

5.1.1 Gibson Energy Pipeline

The first pipeline, owned by Gibson Energy, crosses Ray Gibbon Drive at Villeneuve
Road on the north of Villeneuve Road. Discussions between ISL and Gibson Energy
have determined that the pipeline will be abandoned in the spring of 2008 and will
therefore not be affected by the interchange construction. Future work will be required
to ensure that Gibson removes the pipeline and obtains a Conservation and Reclamation
Certificate to ensure that there has been no contamination to the adjacent soil prior to a
licensing change through the ERCB. If contamination has occurred, Gibson will be
responsible for processing the soil according to governing regulations, as long as they
retain ownership.

5.1.2 Sifton Energy Pipeline

The second pipeline, owned by Sifton Energy, runs parallel to Ray Gibbon Drive for
approximately 2km to access the well site discussed in Section 5.2. The pipeline
currently crosses Villeneuve Road approximately 1.5m to 2m below grade and will have
to be relocated. Sifton Energy developed two alternatives for the pipeline:

» Directional drill from a point on the existing right-of-way south of Villeneuve Road
to a point on the existing right-of-way north of Villeneuve Road. To place the
entry and exit locations beyond the required setbacks would require
approximately 1.0km of new pipe and is estimated to cost $0.5M.

» Obtain new right-of-way and re-locate the pipeline using conventional weld and
ditch installation. This would require approximately 1.2km of new pipe and is
estimated to cost $0.25M, subject to land negotiations.
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If the pipeline is still required to serve the well site prior to interchange construction, the
pipeline should be relocated. A proposed realignment is shown on drawing PP03 (see
Appendix A), but needs lo be confirmed with detailed design prior o land acquisition,

5.1.3 ATCO Pipeline

A third pipeline, owned by ATCO Pipelines, crosses Ray Gibbon Drive at 8+640, south
of McKenney Avenue. The existing crossing contains two 323mm and one 273mm high
pressure natural gas pipelines, located approximately 2m below grade. No
modifications to the pipelines themselves are anlicipated at Ray Gibbon Drive; however,
moedifications to Crossing Agreement AP05/0727 will likely be required.

To the west of the interchange, McKenney Avenue travels across the pipeline right-of-
way for approximately 400m. Although this is on the minor road, most of these pipelines
would be buried under the interchange embankment, and is subject to Alberta
Transportation guidelines.

To achieve the minimum 30m offset from the pipeline to the edge of road right-of-way,

two options were considered:

1. Relacate the 3 pipelines to meet the offset requirements. Due to the proximity of
the storm pond located in the southwest quadrant of the McKenney Avenue
interchange, the pipelines would need to be repositioned on the south side of
the pond. Relocating approximately 1km of these pipes is expected to cost
S5M.

2. Shift McKenney Avenue to the north to achieve the offset requirements. The
realignment of the interchange requires a skewed bridge structure, some
additional right-of-way, and the construclion of a temporary detour road during
bridge construction.

To ensure adequate right-of-way was identified by this study, Option 2 is shown on the
plan and profile drawings. During detailed design, both options should be reviewed in
greater detail.

5.1.4 ATCO Gas Pipeline

A fourth pipeline, owned by ATCO Gas, crosses Ray Gibbon Drive at approximately
12+480. The line is a small intermediate line that carrier polyethylene.

5.1.5 Gibson Qil Pipeline

A fifth pipeline, owned by Gibson Oil, used to run east-west on the north side of the CNR
track and parallel to Giroux Road at 10+250. This pipeline was abandoned and
removed from within the right-of-way during construction of Ray Gibbon Drive in the
summer of 2007. Due to additional right-of-way requirements, more pipe may need to
be removed prior to road construction.

5.2 Well Sites

There are two well sites that are within the vicinity of Ray Gibbon Drive. The firs one is
located at 9+850 near the CN rail crossing, and the second one is located at 12+ 000
near Villeneuve Road. Using the arterial alignment, the wells were offset 340m and
100m, respectively, from the road right-of-way.
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The Energy and Utilities Board (EUB) has a standard setback of 40m from a well; unless
the well is sour (produces H2S5). If the well is sour, a minimum of 40m plus the
Emergency Preparedness Zone (EPZ) is required. Alberta Transportation has a
standard offset of 60m from the highway right-of-way.

The first well site is located on R.L.16, southwest of the CN Rail crossing, approximately
48m east of the highway right-of-way (prior to the CN Rail grade-separation). The site
has two well heads, one owned by Daylight Qil that is suspended, and one owned by
Imperial il that is abandoned. Daylight Oil has stated that their well will also be
abandoned in 2008.

The second well site, owned by Siftan Energy, is located on NW7 54-25-W4M,
approximately 72m west of the highway right-of-way. This is a sour gas well with an EPZ
of 14m. Presently, Sifton does nol operate under an operaling agreement and has
stated thal they will keep the well active until it is no longer economical to do so. The
well is within the minimum offset requirements for Alberta Transportation by 2m
and this will need to be addressed during detailed design.

5.3 Power Lines and Street Lighting

5.3.1 Power Substation

A power substation, owned by Alta Link Management Ltd., is located on the northeast
quadrant of the intersection of Ray Gibbon Drive and Villeneuve Road. Alberta
Transportation's policy requires a minimum setback of 105 metres from the centerline of
the median of a rural divided highway to the edge of the power substation right-of-way.
Discussions with Alberta Transportation determined that a setback of 80m from the
interchange ramp to the power substation was sufficient, The interchange at Villeneuve
Road was designed to meet this criterion.

5.3.2 Transmission Line

There are currently three existing Trans Alta transmission lines that cross Ray Gibbon
Drive. Alberta Transportation has a minimum offset of 30m from a transmission tower to
the edge of highway right-of-way.

The first crossing, a 905L line located at 5+900, has towers 85m and 30m from the easl
and west right-of-way limits, respectively. No modifications are required.

The second crossing, a 747L line located at 6+920, has double poles 1m and 47m from
the east and west right-of-way limits, respectively. The east pole will need to be
relocated; however, the City, Sustainable Resources and Alta Link are currently
examining the feasibility of relocating this line due to its proximity to Lois Hole Provincial
Park. Any future relocation alternatives should respect the 30m offset requirements.

The third crossing, located at 104450, is on double poles. This line will need to be
relocated prior to interchange construction.

Vertical clearances will need to be confirmed at all three locations prior to construction.

5.3.3 Power Lines
There is power line that runs east-west on the north side of Villeneuve Road that will be
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affected by the interchange construction. This line will need to be relocated prior to
interchange construction.

5.3.4 Lighting

Street lighting for Ray Gibbon Drive was originally designed by Magna IV for a two-lane
cross-section. The existing lighting will be sufficient for northbound lanes in the four-
lane cross-section. The poles for the southbound lanes in the four-lane cross-section
should mirror the northbound locations; however, the copper wiring for these poles
should be placed in its ultimate 8-lane location. Street light standards will be mounted
on galvanized screw anchor bases, which would allow the poles to be moved as the
roadway is widened to its 6-lane configuration, reducing trenching costs. This would
require the southbound lanes to be pre-graded with an additional lane in the four-lane
cross-section, '

Al the 6-lane cross-section, for Stages 1 and 2, the northbound poles and underground
wiring will have to be relocated to accommodate the additional lane. In the southbound
direction, the screw based poles will be remaved from the temporary location and
refastened at the ultimate location. The wires to the temporary location will be pulled out

"of the conduit and re-feed up the poles, and the conduit to the temporary pole location

will be abandoned. Minor adjustments to the lights/ballasts may be required to ensure
adequate lighting for the additional lanes.

For Stage 3, the wires should be placed in their ultimate location with connections 1o the
temporary pole locations for the 4-lane cross-section. Modilications for the six-lane
stage will be similar to Stages 1 and 2. For all three stages, lighting within the center
median will not be required unlil the 8-lane cross-section.

Improvements to the lighting plans have been included in the cost estimates based on
13m high galvanized poles with break-away bases with 2.5m davits and 310W copper
lighting along the roadway and at the interchanges. High mask lighting is also possible
within the corridor at the 6 and B lane cross-sections, but will require pre-planning to
ensure that the bases are below grade early on.

5.4 Telephone and Cable Television

There is an existing telephone cable in the south ditch along the old McKenney Avenue
alignment that will need to be addressed prior to interchange construction.

5.5 Existing Storm and Sanitary Sewers and Water Lines

There are currently no existing water, storm, or sewer lines that cross Ray Gibbon Drive.
Future work for the Timberlea subdivision north of McKenney Avenue includes a number
of utility crossings; however, these are all conceptual at this time and need to be
developed to respect the ultimate vertical alignment of Ray Gibbon Drive. Sleeves
should be considered at the crossing locations to reduce future disruptions.
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Drainage Design

The Stage 1 drainage system for Ray Gibbon Drive, from 137 Avenue to McKenney
Avenue, is designed for a four lane roadway in a 78m road right-of-way. The Stage 2
drainage system, from McKenney Avenue to Giroux Road, is designed to accommodate
a six lane roadway with grade separation from the crest south of Villeneuve Road
{approximate station 11+500). The drainage system for Stage 3, from Giroux Road lo
Villeneuve Road, has not yet been constructed. The ultimate proposed design for this
roadway is eight lanes with grade separation and a larger road right-of-way. A review of
the existing drainage systems was completed to determine what modifications or
additions would be required to service the ullimate roadway design,

For Stages 1 and 2 the change in vertical clearance for the calch basins is 20.1cm. If
necessary a higher grade pipe could be used on the extension or the pipe could be
insulated.

6.1 Stage 1 Drainage System

. The existing Stage 1 urban drainage system does not have enough capacity to

accommodate flows from the ulimate proposed roadway. To accommodale these flows
it is recommended that the existing drainage system be left in placed and drain the
future northbound lanes. The 100 year storm event data was used for the calculations for
the existing systemn and lor the proposed system.

A second urban storm system is proposed to be constructed to drain the future
southbound lanes. Catch basin manholes were constructed on the fulure east lip of
gutter to drain the pre-graded area. When the second storm system is installed these
catch basin manholes will be required to be disconnected from the exisling storm
system and removed. The new system will range in pipe sizes from 375 to 1200mm. The
basin, approximately 400m south of McKenney Avenue, located between stations 8+080
fo 84900 is unable to accommadate the flows from the northbound lanes due to the
added catchment area from the proposed interchange and ramps at McKenney Ave and
Ray Gibbon Drive as such any runoff north of MH402 is required to directed toward the
second drainage system.

6.2 Stage 2 Drainage System

Currently the existing Stage 2 drainage system is constructed to MH115 just south of the
railway tracks. This system was designed for a 78m road right-of-way, 6 lanes and grade
separation. With the addition of road right-of-way and two more lanes this pipe system
reaches capacity in three pipe segments between manholes 114 1o 117. These pipe
segments do not meet the design standards and are at 101, 102 and 105% capacity
respectively. As these pipes are already constructed it is recommended that they remain
in place. In a large storm event these pipes may surcharge. This is not anticipated to be
an issue but the hydraulic grade line should be checked.

6.3 Stage 3 Drainage Systems

The road south of the crest located at approximately 11+500 will drain through an urban
system and tie into the Stage 2 system that is currently constructed, As this system has
not yet been constructed there are no issues anticipated with its construction. It should
be noted that a sanitary trunk sewer is proposed fo cross the road right-of-way just north
of the railway tracks at approximately station 10+185.

Page 38



’S L Engineering City of S1. Albert
fiich e SekcFict Ray Gibbon Drive Functional Planning Study - Final Report

April, 2009

The road south of the crest is proposed to be a rural cross section with ditch drainage.
The sag in the profile is located near the interchange at Villeneuve Road. Runoff from the
interchange ramps and other portions of road will be conveyed through culverts to an
inlet location where the water will enter a pipe system connected to a storm water
management facility located to the southwest of the interchange. It should be noted that
this pipe system will cross the Sifton Energy Gas Line. An outfall to Carrot Creek is

proposed.

6.4 Stormwater Management Facilities

Currently three stormwater management facilities are constructed; Riel Wetland, Stage 1
Morth Pond, and Stage 2 Big Lake Pond. As the catchment areas for all of these ponds
increases the settings on the release gates should be adjusted. A review of each
facility's capacily was completed to determine the impacts of the proposed roadway.

Riel Wetland will not require any major adjustments due to the increased areas. The high
water level for East Riel will be increase o 652.69m (+0.06m) and West Rigl will be
increase to 650.46m (+0.01m). No adjustment o the orifice openings will be required.

. The Stage 1 North Pond will require the Gabion Weir to be raised by 0.25m to

accommodate a 1-in-2 year storm event and a 100 m? spill. With this adjustment, the
new high water level in the fore bay will be 652.59 (+ 0.33m) and the pond high water
level will be 652.50m (+0.26m).

The Stage 2 Big Lake Pond will not require any modifications, however during a 1:100
year storm event the gabion weir will overtop. A 1-in-2 year storm and 100m® spill will still
be isolated in the fore bay. For a 1:100 year storm the new high water level will be
653.56m.

The proposed Stage 3 pond will require a fore bay storage volume of 6,900m*and a

pond storage volume of 20,900m?. The minimum normal water level that may be used is
B676.2m. This elevation is based on the design of the outlet.
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Right-of-Way Requirements

7.1 Required Right-of-Way

City of 51, Albert

Ray Gibbon Drive Functional Planning Study - Final Report

The additional right-of-way needed to upgrade Ray Gibbon Drive to a freeway, with
interchanges, is listed in Table 7.1 and shown on Exhibit 6. Detailed right-of-way

requests are included in Appendix K. Costs are based on an assumed rate of

$247,100/ha.
Table 7.1: Right-of-Way Requirements
Land Description Area Required (ha) Land Costs
NW 29-53-25-W4 0.32 $79,072
NE 29-53-25-4 2.15 $531,265|
Powerling ROW Plan 2648 MC 0.09 $22.23EI|
Plan 082 8697 -Blk 2- Lot B 0.85 $210,035|
Lot A - Block 1 - Plan 082 8697 (Hole's) 0.07 517,297
Lot A - Block 1 - Plan 082 8697 (without Hole's) 0.80 £197.680
Rl 55 1.62 400,302
LOT 1 - Plan 842 0559 0.03 $7.413
LOT H - 6525 NY 0.09 §22,239
PARCEL B - Plan 3032 RS 9.2 $2,273,320|
R.L. 16 .21 +2.76 +1.34 52,794,701
R.L. 16 for CN Detour 0.43 $106,253
PARCEL A - Plan 3032 RS 0.94 $232,274
Plan 992 6483 - Lot 4 0.01 52471
Plan 992 2031 - Block 1B 0.01 $2.471
Plan 932 1471 - Lot A 0.25 361,775
Block C - 1798 AN 0.15 537,065
NW 8-54-25-4 16.2 $4,003,020|
LINE 6-54-25-4 0.05 $12,355
SW 7-54-25-4 13.34 $3,296 314
+ |Block 1 - Plan 952 1983 0.19 546,049
NE 12-54-26-4 0.11 527,181
NE 7-54-25-4 0.40 398,840
LINW 7-54-25-4 36.87 58,110,577
SW 18-54-25-4 0.39 396,369
LOT 1-Block 1 - Plan 042 6146 9.79 $2.419,109)|
LOT 2 - Block 1 - Plan 042 6148 3.97 $980,987
Lot 1 - Block 2 - Plan 052 5581 2.24 $553,504
Power Sub-Station Site R/W - Plan 762 0332 0.32 579,072
SE 18-54-25-4 0.79 $195,209|

April, 2009

7.2 Remnant Parcels

In addition to the right-of-way listed in Table 7.1, there are some parcels of land that will
have to be purchased as part of the Ray Gibbon Drive project.
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7.2.1 Properties between Giroux Road and Villeneuve Road

The provision of a Parclo AB interchange at Giroux Read and a minimum coffset from the
power substation at Villeneuve Road creates a 11.35ha remnant parcel between the
freeway and the North Ridge subdivision immediately to the east. Access to this parcel
was originally accommuodated for in the North Ridge Area Structure Plan; however, if the
remnant parcel of land is not developable (refer to Bokenfohr landfill in Section 9.4), this
access may be removed and the parcel would become land locked. Due to the required
noise wall/berm in this area, the right-of-way has been included to be purchased.

7.2.2 Parcels North of Villeneuve Road

The provision for the power substation offset at Villeneuve Road creates three remnant
parcels to the north. Access fo these parcels is provided via a service road, but will have
limited development opportunities unless they are incorporated into the site plan with SE
18-54-25-4 and NE 18-54-25-4,
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Geotechnical Impacts

Many geotechnical studies have been undertaken for this area these include:

» West Regional Road Over Sturgeon River Geotechnical and Environmental
Investigation, 2003, Thurber Engineering Ltd.

~ West Regional Road Over Sturgeon River Approximate Limit of Former Landfill,
2004, Thurber Engineering Lid.

» West Regional Road Alignment Soil Survey North of 137 Avenue Additional
Geotechnical Investigation, 2005, Thurber Engineering Ltd.

# Leachate Level Monitoring in St Albert at the West Regional Road During Road
Construction, 2006, Thurber Engineering Ltd.

» Proposed Grade Widening, Geotechnical Assessment and Design of Permanent
Erosion and Sedimentation Control Plan, West Regional Road, Stages 2 and 3,
Meadowview Road to Villeneuve Avenue, 2007, EBA Engineering Consultants
Lid.

» Holden Landfill Assessment (SW Sec 18-54-25-W4M) North of Villeneuve Road,
St Albert, 2007, EBA Engineering Consultants Lid.

> Preliminary Geotechnical Assessment for the West Regional Road North

Extension, North of St Albert to Morinville Road Network Review, 2006, Thurber
Engineering Lid.

Proposed Storm Water Pond Geotechnical Assessment for the West Regional
Road, South of Meadowview Road, 2007, EBA Engineering Consultants Lid.

'\.l'

The following section discusses areas that require additional work to convert Ray
Gibbon Drive to a freeway.

8.1 Interchange Location Assessment

EBA Engineering completed a geotechnical assessment for each interchange site as
part of this study. A brief discussion of each of the proposed struclures (overpass or
underpass) are presented below with a summary of the major geotechnical issues and
concerns that need to be addressed for the design of the structure. It is recommended
that additional geotechnical work will be undertaken prior to finalizing design for the
structures. For details see the original geotechnical report, included in Appendix E.

8.1.1 Sub-Surface Conditions

Assuming that the all the waste is removed from the landfill site located north of
Villeneuve Road, there are no significant development issues at this site. Subsurface
conditions at Giroux Road are also considered favourable for the proposed structure
with no major concerns associated with development at this location.

The two southerly proposed interchange locations are dramatically different than the two
northerly locations. At the 137 Avenue and McKenney Avenue locations the subgrade is
primarily silt and sand, and bedrock or a competent bearing sirata was not encountered.
Foundations at these two locations will likely comprise relatively long friction piles. Due
to the soft silt identified at all four locations, there is a concern with long-term settlement
associated with the placement of the approach fills, particularly at McKenney Avenue. It
is likely that the use of wick drains or similar methods of accelerating consolidation
settlement will be required at McKenney Avenue to dissipate pore pressures, which is
similar to the approach adopted for the Sturgeon River Bndge.
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Driven steel piles are currently used for most Alberta Transportation bridge structures.
Driven steel, dynamically casl-in-place concrete and cast-in-place concrete piles are
considered feasible foundation types for the proposed bridge structures at Villeneuve
Road and Giroux Road. At 137 Avenue and McKenney Avenue driven steel piles are
likely the most feasible considering the subsurface condilions. Preliminary
recommendations for these pile foundation options are presented in the following
sections.

8.1.2 Cast-in-Place Concrete Piles

Cast-in-place concrete piles are a common foundation type used in the Edmonton area
and are presented as feasible foundaticn alternatives for the proposed structures at
Villeneuve Road and Giroux Road. Piles may be designed on a combination of baoth skin
friction and end bearing.

At Villeneuve Road end bearing belled piles could be installed in the glacial clay till at a
depth of approximately 9 m. However, the underlying bedrock is at a depth of 10.5 m
and would provide much higher end bearing for cast-in-place concrete piles. Itis
believed that a rock socket pile within the bedrock with end bearing at a depth of 13 m

“would also provide a cost effective foundation option. The silt layer overlying the clay till

may generate some problems and could require temporary casing during pile
installation to a depth of approximately 8 m.

At Giroux Road a very stiff to hard clay till stratum was identified at a depth of 6 m. The
upper portion of the clay till was hard in consistency. Below 15 m, the clay till becomes
softer in consistency, but still provides a good bearing strata. It is envisaged that belled
piles founded at a depth of approximately 9 m below grade would provide the most
economical foundation option.

In areas where new fill material will be placed for approach fills, or if any existing fill
materials are left in place, negative skin friction will need to be addressed in the pile
design,

Bell diameters should be a minimum of two and a maximum of three times the shaft
diameler. The ratio of the depth to bell base and bell diameter should be a minimum of
2.5,

Design for belled piles may consider both end bearing and shaft friction. Shaft friction
should be neglected for the top 1.5 m of the pile length and within one shaft diameter
above the top of the bell.

Bell formation may be difficult within the bedrock stratum. Therefore, if end-bearing
resistance is necessary to support the downward loading and belling is not possible, a
special cleaning bucket should be used to clean the bottom of a straight shaft pile bore
in the bedrock stratum, creating a "rock-socket” pile. It should be noted that the end-
bearing diameter of the base of a rock-socket pile is slightly smaller than the shaft
diameter. In calculating the end-bearing area for a rock-socket pile, a pile base diameter
that is 5 percent smaller than the shalft diameter should be adopted.

The bases of all end-bearing piles must be thoroughly cleaned of all loosened material
by mechanical or, if necessary, hand methods. Following drilling and cleaning, pile
bores should be inspected to ensure that an adequale bearing surface has been
prepared at an appropriate depth,
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8.1.3 Dynamically Cast-in-Place Concrete Piles

Dynamically cast-in-place (compacto) piles are considered feasible for the proposed
structures at Villeneuve Road and Giroux Road and possibly 137 Avenue. At Villeneuve
Road the piles could be based in the clay till at a depth of approximately 9 m and at a
depth of 8 m at Giroux Road. At the proposed 137 Avenue interchange, compacto piles
founded in the sand at a depth of approximately 13 m may be feasible.

The one drawback with this pile type is nominal reinforcing, which limits their lateral
capacity. Providing a suitable bearing stratum is available for basing the compacto piles,
typical design load capacities for varying shaft diameters are as follows:

Table 8.1: Typical Dynamically Cast-in-Place Pile Capacilties
| Shaft Diameter | Typical Allowable Static Load
{mm}) in Compression (kN)
400 800
500 1100
600 1550

~ Although preliminary design information has been provided for this foundation

alternative, it should be noted that a specialist foundation contracior usually completes
the final pile foundation design. The following infarmation should be considered in the
foundation design.

Experience has found that dynamically cast, "zero slump” concrete is inherently a much
more variable material than conventional plastic concrete. The quality and compressive
strength of zero slump concrete is highly sensitive to moisture content. Consequently,
proper moisture conditioning of the concrete mix is essential fo producing high quality
concrete. The concrete mix should be re-tempered as required lo produce a compatible
mix. Given the potential for high variability, the average compressive strength of zero
slump concrete should be significantly higher than the design requirement. Low early
age (3 and 7-day) compressive strengths indicate possible problems with achieving the
design strength. Consequently, 7-day compressive strengths that are more than 3 MPa
less than the design strength should be investigated immediately.

Dynamically cast-in-place pile bases can also be used in combination with plastic
concrete shafts. Plastic concrete can be produced without the high variabillity of
compacted shaft concrete, and permits the use of higher fly ash contents for greater mix
efficiency.

8.1.4 Driven Steel Piles

The use of driven steel H-piles or pipe piles is considered feasible alternatives for all four
sites. Such piles may be designed using both skin friction and end-bearing. At the
Villeneuve Road interchange piles would likely encounter refusal at a depth of
approximately 15 m. At the Giroux Road interchange the driven steel piles would likely
penetrate through the upper hard clay till and terminate in the bedrock. Estimated pile
lengths are approximately 30 m below existing grade.

Al both the 137 Avenue and McKenney Avenue interchange locations, driven steel piles
will be feasible. It is anticipated that pile capacities at 137 Avenue should be slightly
higher than McKenney Avenue based on the limited drilling conducted. It is known that
several open ended pipe piles were installed and tested using a Pile Driving Analyzer
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(PDA) at the Sturgeon River bridge site. Pile diameters of 600 mm and 12.7 m wall
thickness driven to a depth of 35 m were designed with an ultimate capacity of 3600 kN.
It is speculated that similar capacities would be achievable for piles installed at the
McKenney Avenue interchange. Piles installed to a simifar length at 137 Avenue should
be capable of slightly higher capacily,

8.1.5 Downdrag and Negative Skin Friction

The issue of negative skin friction and down drag are not considered to be a major
concern at the Villeneuve and Giroux Road locations. However, this will be an issue at
the McKenney and 137 Avenue interchanges. In paricular, the soft sediments at the
McKenney Avenue will be a greater concern.

If adequate time for settlement of the approach fills is not permitled, the upper portion of
the pile shaft installed for the abutments will have lo be designed for downdrag
associated with long-term settlement of the approach fills. Any portion of the pile shaft
that is located within the approach fills for the abutmenis should incorporate a negative
shalt friction. These negative shalt friction issues do not apply to the piles supporting

centre piers,

The use of wick drains will likely be required at the McKenney and 137 Avenue
interchanges. Wick drains will greally improve the rate of consolidation at both these
locations. It is understood that wick drains were installed at the Sturgeon River Bridge.
Details of the performance of the settlement are not known, however this historical data
will pravide valuable insight regarding the rate of settlement and rate of pore pressure
dissipation.

If sufficient time is not permilted for approach il settlement, it is recommended not to
utilize battered piles in the abutment. These piles would be subjected to non-uniform
stresses and strains as the soil below the piles settles away from the underside of a
battered pile.

8.1.6 Stability of Approach Fills

Typically, head slope angles for the approach fills are between 2 and 2.5H:1V and the
sideslopes at 4H:1V. It is assumed that similar geomelry will be adopted for the
proposed new overpass siruciures, except at McKenney where a 3H:1V is
recommended. It must be noted that the stability of the approach fills is a function of soil
type used to construct the embankments. Once the material type for the fills has been
confirmed the analyses must be reviewed.

Pore pressures can generate within the underlying native strata and have a significant
impact on the stability of the approach fills. Therefore design of the approach fills must
consider this aspect in the analysis. In some inslances the rate of fill placement is
dictated by the pore pressures generated beneath the approach fills.

The concern with stability is primarily associated with the interchanges proposed at
McKenney and 137 Avenue. One of the tools used to improve stability is the use of wick
drains to dissipate excess pore pressure that is generated during fill placement. As
discussed in the previous section, valuable data would have been gathered during the
construction of the approach fills for the Sturgeon River Bridge. A detailed review of the
data would assist in optimizing the design for wick drain spacing. A wick drain spacing
of 1.5m was used for the Sturgeon River Bridge and is considered a reasonable estimate
for the proposed McKenney and 137 Avenue interchanges.
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8.1.7 Settlement of Appreach Fills

Fill settlement comprises a combination of elastic settlement, which occurs immediately
during construction, and a consolidation component, which is time dependant and
requires the expulsion of pore water from the native subsoil. To calculate the elastic and
consolidation settlements at this preliminary stage is beyond the limits of this report.
Settlements in the order of 500mm would not be unreasonable. However, the data
obtained from the Sturgeon River bridge construction would be able to provide a more
accurate estimate of settlement.

If adequate time for settlement is not permitted, there is concern with any piping or
surface utilities that may run through or along the approach fill. Due to the long-term
settlements, it must be anticipated that there could be distress in these utilities.
Therefore, some form of flexible connection should be designed.

In order to accelerate the settlement process, it is recommended that a surcharge be
placed on top of the approach fills. In general the greater the surcharge, the greater the
impact on increasing the rate of settiement and reducing the long-term settlement that
will occur after construction completion. Care must be taken not to place too greal a
surcharge, as a slope failure may be generated. A fill surcharge of 25 to 50% of the fill
height may be feasible, providing instrumentation that is installed within the approach
fills indicates favourable performance of the approach fill,

8.1.8 Grading and Fill Material

It is assumed that the majority of the borrow used for construction of the ramps and
approach fills will comprise native borrow from within the limits of the RGD project.
Standard specifications typically require compaction to a minimum of 95 percent of
Standard Proctor maximum dry density at optimum moisture content.

Topsocil, organics and any vegetation should be excavated and remaoved prior to
placement of any fill. Care should be taken not to permit moisture content too high
above optimum, as material strength is related to the moisture content of the fill.
Typically, as the moisture content increases, the shear strength of the fill decreases.
Another concern with moisture contents above optimum is that there is a potential for
generating pore pressures during fill placement. High pore pressures with the
embankment fills can lead to a lower factor of safety during construction. It should be
noted that this issue of pore pressure generation is primarily for clay fill. Sands and silts
are much more permeable and have a lower tendency to generate pore pressures. If
clay is used as fill for the embankment, care must be taken to assess whether this is an
issue,

Al locations where wick drains are anticipated, an initial layer of free-draining sand
(approximately one metre thick) will be required at the base of the approach fills. This
granular layer is required to permit the drainage of water that will be collected by the
wick drains as excess pore pressure forces water ta be expelled from the native soils.

8.1.9 Monitoring Program

During construction of the proposed embankments, it is critical that the subsoil response
lo embankment loading be monitored to assess slope stability and confirm completion
of consolidation and settlement. As a minimum, it is recommended that a grid of survey
hubs be installed on the surface of the appreach fills to monitor on-going setllements.
Vertical inclinometers could also be installed in the headslope to monitor stability of the
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approach fills. At sites where wick drains are installed, it is common to install
piezometers to record the dissipation of porewater pressures.

8.2 McKenney Avenue to Villeneuve Road

The 2007 EBA study obtained 19 borehole samples, ranging in depths between 2.3m to
11.4m below grade. This data was sufficient for the at-grade arterial originally planned,
however, to meet the Decision Sight Distance requirements for the 110km/h lreeway, the
profile was lowered near the CM Rail Bridge after the drilling program was completed.
Existing borehole data is not deep enough to reach the proposed depths of the storm
water pipes. Additional boreholes are recommended to identify geotechnical conditions
for the new profile.

8.3 Bokenfohr Landfill

Although the 2007 EBA borehole samples did not identify any debris along the arterial

alignment, Alberta Transportation would like additional soil testing to confirm that soil

adjacent lo the landlill has not been contaminated. A series of boreholes around the
-edge of the landfill and at the proposed pond location is recommended.

8.4 North of Villeneuve Road

No geotechnical testing has been completed north of Villeneuve Road; however, a
Landfill Assessment for the Holden site was conducted in June 2007 that included
borehole samples. The drilling program determined that the depth of the waste material
is approximately 1.5m thick and has been capped with 1.22m to 1.59m of clay fill
material of clay. Beneath the landfill material a layer of clay and some silt deposils were
observed at depths ranging from 7.62 to 12.20 meters below grade. At the perimeter of
the landfill, clay, silt deposits and sand lenses were observed at various depths ranging
from 0 to 10.55 meters below grade.

The profile of Ray Gibbon Drive passes through the landfill with a 4.5m cut, which means
that the waste material would be completely removed from the site. Due to the unknown
bearing capacity of the waste material, the excavation material can not used to built the
ramps for the interchange; however, it may be used on the side slopes or berms (subject
to Alberta Environments approvals). [If this oplion is not accepted, the material will have
lo be shipped to an off-site containment facility. For the purposes of estimating, the
project assumes that the entire landfill (33,658m®) would be excavated to a depth of
3.5m and hauled to a landfill off-site, and ciean fill would be used to refilled hole, as
required.
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Environmental, Historical and Noise Impacts

Much environmental work has been completed for the Ray Gibbon Drive (formerly West
Regional Road) corridor in the past including:

=

2002 Groundwater Monitoring Report for the Former Dry Waste Site - Riel Drive,
St Albert, 2002, EBA Engineering Consultants Lid.

Environmental Impact Assessment Summary Report for the West Regional
Road, 2003, Spencer Environmental Management Services Lid.

West Regional Road Environmental Impact Assessment Final Report Volume |,
2003, Spencer Environmental Management Services Lid.

West Regional Road Environmental Impact Assessment Final Report Volume I,
2003, Spencer Environmental Management Services Lid.

West Regional Road Environmental Impact Assessment Final Report Velume Il
2003, Spencer Environmental Management Services Ltd.

Cumulative Effects Assessment and Environmental Protection Plan far the West
Regional Road Environmental Impact Assessment Final Report Volume IV, 2003,
Spencer Environmental Management Services Lid,

Supplement to West Regional Road Environmental Impact Assessment:
Response to Depariment of Fisheries and Oceans Canada Request for
Additional Information, 2004, Spencer Environmental Management Services Lid.
Construction Management Plan for Landfill Leachate for the Wesl Regional
Road, 2004, Spencer Environmental Management Services Lid.

Leachate Level Monitoring in St Albert at the West Regional Road During Road
Construction, 2006, Thurber Engineering Ltd.

Assessment of the Fisheries Resources and Habitat of Drainage Ditch
Terminating in the Sturgeon River in St Albert, 2008, Pisces Environmental
Welland Assessment for the McKenney Avenue Extension: Lacombe Lake Park
lo West Regional Road, 2006, Spencer Environmental Management Services
Lid.

Timberlea Neighbourhood Wel Land Compensation, 2006, UMA Engineering
Ltd.

Environmental Overview for the West Regional Road North Extension, 2006,
Spencer Environmental Management Services Ltd.

West Regional Road Stage 2 - Letter of Advice Information Package, 2007,
Spencer Environmental Management Services Ltd.

Application under the Water Act for Approvals and/or Licences, 2007, Spencer
Environmental Management Services Lid.

West Regional Road Stage 2 - Wetland Assessment and Compensation Plan,
2007, Spencer Environmental Management Services Ltd.

West Regional Road Stage 2 - Water Act Application and Alberta Environmental
Protection and Enhancement Act Notification, 2007, Spencer Environmental
Management Services Lid.

The following section discusses areas that require additional work to convert Ray

Gibbon Drive to a freeway.

9.1

Environmental Assessment

In 2003, an Environmental Impact Assessment was conducted by Spencer
Environmental Management Lid. as part of the original application for Ray Gibbon Drive
from existing 137 Avenue to the CN Rail crossing. This report states that the roadway will
have a posted speed of 70km/hour, with a 58m wide right-of-way and at-grade
intersections.
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In 2007, Spencer was asked to identify future environmental reviews and permitting
requirements to expand Ray Gibbon Drive o a freeway standard. The study identified
the following issues:

» New approvals or amendments to existing approvals will be needed including:
MNavigable Waters Protection Acl,

Fisheries Act,

Public Lands Act,

Water Act,

Wetland Policy (if wetlands are removed),

EPEA registration of stormwater drainage.

& § & & & @&

» There are potential triggers for an EIA under CEAA including Navigable Waters
Permilting, CTA approval of rail crossing, and DFO authorizations - it is not
known if another EIA will be required but it is possible given these triggers and
changes to the project

» |If CEAA is triggered, expanded environmental studies (beyond what was already
done for WRR) will be required including
« Rare bryophyle survey
Fisheries assessments at Carrot Creek and (potentially) Sturgeon River
Review of previous noise studies
Wildlife and vegetation survey at Carrot Creek
Wetland assessments if within disturbance area.

# Public consultation will likely be required — whether CEAA is lriggered or not, it is
often part of the Alberta Transporiation planning process

The full report has been included in Appendix F.

9.2 Wetland Transfer

A small wetland at 9+ 800 was removed during Stage 2 of construction. This area was
compensated for near Big Lake. Documentation of this transfer has been included in
Appendix F.

9.3 Holden Landfill

The freeway alignment of Ray Gibbon Drive passes directly though the Holden Landfill
located north of Villeneuve Road on the SW18 54-25-W4M. In June of 2007, EBA
Engineering completed a landfill assessment of this property to determine if Alberta
Environments standard 300m development setback could be reduced or eliminated.
The limits of the landfill are shown on drawing No. PP03 (see Appendix A).

According to previous records and information provided by the City of St. Albert, the
Holden Landfill was approved to accept dry waste material. The drilling program
confirmed that the landfill contains dry waste including various types of wood (plywood,
pallets), some metal debris (tin, wires), and some textiles (rugs, twine). No household or
municipal waste was observed during the investigation. The depth of the waste material
is approximately 1.5m thick and has been capped with 1.22m to 1.59m of clay fill
material of clay. Due to the non-hazardous nature of the material located within the
landfill, the study concluded that a 30m development offset was reasonable.
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The profile of Ray Gibbon Drive passes through the landfill with a 4.5m cut, which means
that the waste material would be completely removed from the site. Due to the unknown
bearing capacity of the waste material, the excavation material can not used to built the
ramps for the interchange; however, it may be used on the side slopes or berms (subject
to Alberta Enwvironments approvals). If this option is not accepted, the material will have
to be shipped to an off-site containment facility. For the purposes of estimating, the
project assumes that the entire landfill (33,658m") would be excavated to a depth of
3.5m and hauled off-site, and clean fill would be used to refilled hole, as required.

9.4 Bokenfohr Landfill

The freeway alignment of Ray Gibbon Drive passes along the edge of the Bokenfohr
Landfill located south of Villeneuve Road on the NW7 54-25-W4M. Municipal records
indicate that the landfill was operaled by Provincial Sanitation Ltd. in a reclaimed sand
pit between 1994 and at least 1997. There are no records of landfill decommissioning or
reclamation in the municipal records. In March, 2008, the site was still in records with
Sturgeon County under the Land Use Bylaw as a landfill site. A landfill assessment has
not been completed to date as the current landowner refuses access lo the site,

The landfill was approved to accept only non-pulrescible and non-hazardous waste

including dry construction and demolition waste. However, in the municipal records,
there is a record of charges laid July 15, 1997 on six counts of contravention of the
Waste Management Regulation of the Public Health Act including acceptance of
putrescible waste and permitting waste blowing from site. In addition, there is record that
the landfill accepted environmentally hazardous waste, potassium super oxide which
rapidly oxidizes in contact with water. As there is no record of appropriate remediation
and reclamation of the landfill site, and indication that the landfill accepted
environmentally hazardous wastes, it is recommended that a landfill assessment be
completed when possible.

Approximate extent of the landfill was determined by aerial photographs and available
sketches on record. Refer to drawing No. PP03 in Appendix A.

The information and records search on the Bokenfohr property and landfill has included
information requests to the Environmental Law Centre and Alberta Environment's
Freedom of Information and Protection of Privacy (FOIP) Office. The Environmental Law
Centre maintains a database of Environmental Enforcement actions and Wellsite
Reclamation records, The search was based on the legal land location and the property
owner's name (Carl Bokenfohr, deceased).

Available records regarding enforcement actions are limited to those pursuant to the
currant Alberta Environmental Protection and Enhancement Act, and the predecessors
lhe Hazardous Chemicals Act, Agricultural Chemicals Act, Clean Water Act, Clean Air
Act, and/or pursuant to the current Water Act. Based on the legal land location and
property owner's name; there were no enforcement actions issued under the above. The
database does not include Clean Up Orders issued under the Litter Act or Environmental
Protection Orders respecting unsightly property issued under EPEA.

The Wellsite Reclamation database is limited to the following reclamation actions:
Reclamation Certificates (applied for, issued, and cancelled), Reclamation Orders, and
Conservation and Reclamation Notices. Information is limited to wellsites, oil production
siles, pipelines, compressor sites and some sand and gravel operations on private
lands. The search was based on the legal land location of the Bokenforh landfill in an
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attempt to search for potential reclamation information on the landfill. A reclamation
certificate was Issued to Central-Del Rio Oils Limited in 1968; no other reclamation
actions were found for the land location,

Alberta Environment was contacted in late January 2008 lo iniliate a records search on
the Bokenforh landfill. The request was directed to the Alberla Environment FOIP Office.
A general FOIP request was submitted, which triggers a search for internal government
information or correspondence. A Rouline Disclosure request was also submitted, which
triggers a search for technical information and reports. The following is a summary of
perlinent documents provided under the Routine Disclosure Request;

December 8, 1995 : "Hazmat reported incident to Alberta Environmental Protection”,
Kanata Environmental Services contracted Hazmat to haul 14 tonnes potassium super
oxide waste within canisters (CHEMOX canisters) from CFB in Esquimalt, BC and haul
back lo Alberta. Kanata accepled the wasle at the Bokenfohr Landfill.

December 21, 1895 Letter from Alberta Environmental Protection to Provincial
Sanitation direcling proper handling of canisters and including information describing
the canisters as a dangerous good.

February 9, 1996: Enforcement Order under Environmental Protection and
Enhancement Act to Kanata Environmental Services for removal and proper disposal of
the untreated and buried CHEMOX canisters. Investigators noted some of the
substance had leaked from the canisters. Provincial Sanitation is mentioned on the
Order as the operator of the landfill.

February 12, 1996: Letter from Alberta Environmental Protection to Provincial Sanitation
stating AEP hired CEDA Environmental Services to handle and remove canisters and
neutralize any damaged canisters on site. Provincial Sanitation to supply equipment
{track hoe, cat, back hoe) and operators for work necessary to remove canisters and
backfill.

February 12, 1996: Fax from Provincial Sanitation to AEP confirming equipment and
operators would be supplied.

February 29, 1996: Inspection record by Alberta Environment Land Conservation and
Reclamation. Determined that reclamation work was progressing, including placing sub-
soils and topsoil over fill as directed, (Inspection seems io be independent of and does
not mention the canister issue).

July 8 1996: Order under Public Health Act to Provincial Sanilation and the Bokenfohrs.
Stated Provincial Sanitation had breached their permit by accepting putrescibile and
other non-dry wastes and placing waste outside approved area. Ordered to close
landfill immediately and comply with order and conditions of permit (this is related to the
Charges laid under the Provincial Health Act against Provincial Sanitation and the
Bokenfohrs July 1997. Seems they did not comply with the Order issued July 1996.
There is no copy of the Charges in the documentation from AENV).

September 19, 1996: Letter from Alberta Environmental Protection to Provincial
Sanitation stating removal of canisters is expected to be completed by October 15, 1996,

November 12, 1996: Letter from Alberta Environmental Protection to Carl Bokenfohr
confirming canisters were removed from the landfill on October 30, 1996.
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The following is a summary of pertinent documents provided under the FOIP Request:

Updated

PGD Inspector's Notes

Summary of CHEMOX canister delivery, handling and removal. PDC (this acronym is
never defined) investigators are told that some of the canisters had holes in them and an
unnamed source observed some liquids boiling. The canisters could result in a potential
adverse effect on the environment if untrealed.

January 4, 1996: Memo from Alberta Environmental Protection (AEP) Industrial Wastes
Branch to AEP Investigation Branch advising that empty containers are not considered
hazardous waste. Containers that are not empty would need to be lested lo determine if
they are hazardous following an appended procedure,

February 9, 1996: Enforcement Order under Environmental Protection and
Enhancement Act to Provincial Sanitation Ltd. for acceptance of hazardous waste.
Ordered to remove and properly dispose of the untreated and buried CHEMOX
canisters.

‘Feb 15, 1996: Alberta Environmental Protection, Investigation Diary

Maoles that CEDA removed 6386 canisters however approximately 80 could not be found
and remained in landiill, CEDA reacted 31 canisters on site; water was contained and
removed from site. Efforts to find and remove remaining canisters were stopped.

Note: From this document, it seems that there may be approximately 80 CHEMOX
canisters remaining in the landifill. Alberta Environmeantal Protection deemed this file
closed.

Undated

Background Information Document, unnamed source.

Information on CHEMOX canister manufacturer, normal use, hazards and removal
rationale.

June 18, 1996: Alberta Environment, Environmental Management System, Incident
Details

Public Compilaint Incident Commaent: Provincial Sanitation has a dry landiill in the County
of Sturgeon where caller was instructed to dump acid, cil, paint thinners. Restaurant
refuse is also dumped at the dry landfill.

Mote: From this public incident repart there may be a risk of encountering hazardous
wastes including hydrochemicals and acid.

Undated

Summary of landfill status and CHEMOX canisters incident.

Landfill is permitted through the Aspen Health Unit. Aspen Health Unit issued an order
on July 8, 1996 which closed the facility and required them to remove all non-approved
waste from the landfill.

Based an the above information and the hazardous nature of the landfill material, it is
expected that Alberta Environments standard offset of 300m will be required as a
minimum. This offset will have significant impacts on development opportunities on the
remnant land to the east of Ray Gibbon Drive. Recommendations for offset and required
mitigation or remediation will be detailed in a future landfill assessment.
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9.5 Additional Testholes Required

Although the 2007 EBA borehole samples did not identify any debris along the arterial
alignment, Alberta Transportation would like additional soil testing to confirm that soil
adjacent to the landfill has not been contaminated. A series of boreholes around the
edge of the landfill and al the proposed pond location is recommended.

9.6 Historical Impacts

In 2002, a Historical Resources Impact Assessment was completed by Altamira
Consulting Ltd. along the original alignment of Ray Gibbon Drive, between existing 137
Avenue and Villeneuve Road. One new archaeological site was found during the survey,
but the information potential offered by the site was considered to be minimal. The
study recommended that no further assessment was warranted for the study area.

In 2003, a Hislorical Resources Impact Assessment was completed by Altamira
Consulting Ltd. for borrow pit sites for Ray Gibbon Drive. The borrow pits were located
in 29-53-25-W4M and 31-53-25-WaM. The study concluded thal these lands did nol
contain any archaeological, paleontological or historical period sites that are of historical

“importance and recommended that no further assessment was warranted for the study

area.

In 2007, the Environmental Overview for the Ray Gibbon Drive norih extension did not
identify any known historical resources and concluded that a Historical Resources
Impacl Assessment would not be required.

Additional studies are not required.

9.7 Noise

Road noise is defined as the sounds generated by vehicles operaling on a roadway.
This includes, but is not limited to engine/exhaust sounds and road contact sounds. For
construction or improvements of highways through urban areas, Alberta Transportation
has adopted a noise level of 65 dBa Leq24. Using a 10 year planning horizon, the
province is committed to providing noise mitigation measures above the 65 dBa Leg24
threshold.

9.7.1 Arterial Road Noise

In 2003, HFP Acoustical Consultants Corp. completed a "Baseline Environmental Noise
Survey" for the proposed Ray Gibbon Drive arterial, between existing 137 Avenue and
McKenney Avenue. The primary concern related to traffic noise impacts were the effects
on wildlife using nearby natural areas, particularly waterfowl, as well as community
enjoyment of Red Willow Park and nearby natural areas. Of specific concern were the
effects of ambient noise on the audibility of bird sounds among birds, and belween birds
and bird watchers. There was also concern regarding the impact of road traffic noise on
an existing outdoor recreational facility located to the east of the road.

The results of the study indicate that there would be noticeable increases in ambient
sound levels at most locations on the east and north shores of Big Lake, at the sports
facility and in the white spruce stand. However, traffic noise contributions from the road
would generally be within the recommended guideline sound level limit for road traffic
noise. Traffic noise would increase with increasing proximity to the road and with
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increasing traffic volume. The worsl-case scenario for traffic noise contributions occurs
for the greatest road traffic volumes. For this scenario, Iraffic sound levels were still
expected to be within the recommended sound level limit in all areas beyond 250 metres
from the road and in many areas as close as100 metres to the road.

The potential effects of future residential development adjacent to the proposed road will
result in further increases in ambient noise in the Big Lake area, although the affected
areas will be mainly within a distance of approximately 1 kilometre of the residential
areas.

9.7.2 Freeway Road Noise

The conversion of Ray Gibbon Drive to a freeway required the noise models to be
revisited. In addition to higher operating speeds and increased traffic volumes, the
highway alignment was brought within 100m of existing residential development
between Giroux Road and Villeneuve Road. ACI Acoustical was asked to review the
proposed plan and profile for the freeway. Refer to Appendix G for the full report.

The results of the noise modeling for Future Conditions on Ray Gibbon Drive indicated
noise levels in excess of the Alberta Transportation guideline criteria of 65 dBa Leqg24 at
many locations directly adjacent to the roadway, indicating that noise mitigation would
be required. In particular, some locations were as high as 69 dBa Leq24. As such,
noise mitigation barriers were added to the model with the intent of meeting two design
criteria:

1. Atotal noise level less than 65 dBa Leq24.

2. A minimum reduction (relative to the baseline case) of 5 dBa with the installation

of a noise wall.

Using these two criteria, noise barriers were modeled at the highway right-of-way limits
since this could be at the rear property line of development. The modeling indicated that
a height of 3.5m relative to grade would be required at most locations. In particular:

1. Starting from the southwest residential lot in Timberlea (south of McKenney) and
wrapping around along the south edge for al least 2 lots and then continuing
until approximately 120m south of McKenney Avenue.

2. Starting from approximately 100m north of McKenney Avenue in Timberlea and
continuing until the CN Rail right-of-way then wrapping around adjacent to the
CN Rail right-of-way for al least two lots from Ray Gibbon Drive.

3. Starting from north of the CN Rail right-of-way (and also wrapping around
adjacent to the CN Rail right-of-way for at least two lots from Ray Gibbon Drive)
and continuing on until just south of Giroux Road and extending east to
approximately 75m east of Ray Gibbon Drive.

4. Stlarting at approximately 250m north of Giroux Road and continuing along until
approximately 260m south of Villeneuve Road.

North of this, a barrier height of 1.8m can be used starting from 260m south of Villeneuve
Road and continuing north then turning east until approximately 400m east of Ray
Gibbon Drive.

For all barriers taller than 1.83m, it is possible to exchange berm height for fence height
and vice-versa; as long as the centerline of the fence does not change (i.e. it remains at
the current proposed property line). The key is that the total height has to be that listed
above. For cost estimating purposes, a $5.3M noise wall was included in Section 10.
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Alberta Transportation will provide noise attenuation according to its current noise
guidelines. Areas that are subdivided with no development are viewed as undeveloped
and therefore noise attenuation would be the responsibility of the developers and/for the
City.
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10.0 Costs to Convert the Arterial to a Freeway

On October 30, 2007, in a letter from Minister Quellette to Mayor Crouse, the province
committed to reimburse the Cily for the difference in construction costs between an
urban arterial standard within a 22.5m right-of-way and a freeway standard right-of-way.
To that end, the tables on the next page are cost comparisons for the two roads.

Reimbursement costs to the City from the Province are equal to $45,418,000. Detailed
cost estimates for each scenario, including all assumptions, have been included in

Appendix H.
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Table 10.1: Costs Incurred (to date) by St Albert in Construction of Ray Gibbor Drive
Stage 3 Province

22 5m ROW & construction of 2 lanes $18,999,000 $7,299,000 50 $26,298,000 $26,298,000 20
fxddj:’:i_nnal 212.}5m ROW & pre-construction preparafion $5.417.000 $1,561,000 %0 $6,978,000 50 $6,978,000
grading, ect.
Additional 33m ROW (grading, ect.) $2,672,000 34,101,000 $0 $6,773,000 50 $6,773,000
Interchange ROW (McKenney Avenue) 30 $581,000 30 $581,000 $0 $581,000

Total $27,088,000 $13,542,000 50 $40,630,000 $26,298,000 $14,332,000

Section

Table 10.2:

Estimated Future Costs to Secure All Land Re

guirements and Construct Sltage 3

Province

22.5m ROW & construction of 2 lanes 30 30 $31.756,000 $31,756,000 $16,265,000 515,491,000
_Additional 22.5m ROW 50 50 $1,180,000 31,180,000 20 £1,180,000
Additional 33m ROW 30 50 $1,736,000 $1,736,000 20 $1,736,000
Interchange ROW (137th Avenue, McKenney Avenue,
Total 52,350,000 %1,685,000 $43,316,000 $47,351,000 £16,265,000 £31,086,000
Table 10.3: Estimated Future Costs to Construct Remaining Lanes to 14-+600

Stage 1 Expanded Stage 3 Province
E?:; ZI::?;I?d ditional 2 lanes with bridge structures (4 5106,180,000 555,482,000 $116,750,000 $278,412,000 0 $278,412,000
Construct additional 2 lanes (6 lanes total) 526,574,000 57,908,000 $19,330,000 $53.812.000 S0 $53,812,000
Construct additional 2 lanes (8 lanes total) $20,442,000 £8,936,000 519,919,000 £49,297,000 g0 $49,297,000
Total | $153,196000 |  $72,326,000 $155,999,000 $381,521,000 0 $381,521,000

Noles

1) Includes additional bridge piers for future widening, purchased land, grading, and engineering
2) Stage 2 lands from the Province not included in calculations (55 acres, March 2007)

3) City owned lands not included in calculations (+/- 70 acres)
4) Additional $2,818,000 due to extra cuts lo accommodale future alignment and storm pond expansion for six lanes

5) Additional interchange lands at McKenney
6) Includes full interchange construction costs




SECTION 11



’5 L Engineering City of St. Albent
i Caidd Saciciom! Ray Gibbon Drive Functional Planning Study - Final Reporl

11.0

April, 2009

Conclusions and Recommendations

111

Conclusions

During initial talks between the City and the Province, a number of action items were
identified for this study. These are listed below:

1.
2.
3

4.

B.

Identify future right-of-way requirements for the interchanges

Muodification 1o the curves at stations 64341, 11+286 and 124300

Modify taper lengths and ramp radii to meet the Province's standards at
interchanges

Identify size, ultimate locations, and right-of-way requirements for storm water
management ponds

Insure adequate Stopping Sight Distance along the corridor

Identify cut and fill limits for the 8-lane cross-section

Develop typical cross-sections with Alberta Transportation's standard shoulder
requirements, curb widths, median widths, and vertical clearances for catch
basin leads

Confirm the existing bridge at the Sturgeon River is sufficient for 110km/h

Even though some of Ray Gibbon Drive was designed and constructed prior to Alberta
Transportation and the City resuming discussions, detailed analysis shows that the
roadway can be converted to a freeway.

Areas (hat require design exemptions are discussed below:

-

Intersection Offset from Ramp Terminal on 137th Avenue

The South Riel Area Structure Plan (ASP) was approved on September 18, 2007
with an intersection located 270m from the proposed interchange ramp terminal.
Changing an approved ASP has serious legal implications and this area is
presently under construction. Detailed Synchro analysis has demonstrated that
the proximity of the intersection will not negatively impact the operation of the
interchange or the freeway.

Cross-section at 137th Avenue
Due to the status of construction of the South Riel ASP, a retaining wall will be
designed along the northeast ramp.

Vertical Alignment at Station 7+491

The existing crest curve has a k=97, which does nol meet the Stopping Sight
Distance requirements for 110km/h. The Stopping Sight Distance for 110km/h is
k=100. Improving this curve to meet standard will be a negligible improvement.

Intersection Offset from Ramp Terminal on McKenney Avenue

The Timberlea Area Structure Plan was approved on November 21, 2005 with an
intersection located 330m from the proposed interchange ramp terminal.
Changing an approved Area Structure Plan has serious legal implications.
Detailed Synchro analysis has demonstrated that the proximity of the
intersection will not negatively impact the operation of the interchange or the
freeway.

Intersection Offset from Ramp Terminal on Giroux Road

The Morthwest Urban Village Area Structure Plan and the North Ridge Area
Structure Plan were approved on July 4, 2006 and January 19, 2004,
respectively. The ASP's share an intersection located 270m from the proposed
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ramp terminal. Changing an approved Area Structure Plan has serious legal
implications. Detailed Synchro analysis has demonstrated that the proximity of
the intersection will not negatively impact the operation of the interchange or the

freeway.

These modifications replace the deficiencies table originally submilted in July, 2007.

11.2 Recommendations and Suggested Timelines

This report identifies the tasks required for the Province to convert Ray Gibbon Drive to a
freeway. The key action items for the Province to complete are shown in Table 11.1.

Table 11.1:

Future Action ltems

Recommendation

Timeline

Complete additional geotechnical testing for the
proposed roadway, particularly near the
Bokenfohrlandfill and the proposed storm water
pond at Villeneuve

As soon as possible - prior to land
acquisition

Secure additional right-of-way required

As soon as possible

Work with CN to develop a grade-separated
crossing agreement

As soon as possible

Maintain speed limit at McKenney intersection to
a0 km/h when inside lane is added

Until interchange constructed

Develop detour plans including temporary CN rail

Complete within three years or two
years prior o twinning

Initiate Environmental Impact Assessment

As soon as possible

Work with Alta Link to develop relocation plans for
the power transmission line crossings

One/two years before twinning

Install sleeves at long-term crossings to reduce

future traffic disruptions

During twinning
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THE EXISTING AT-GRADE CROSSING AT CNR MILE 6.70 SANGUDO SUBDIVISION CONSISTS

OF FLASHING LIGHTS, BELL AND GATES WITH A CONCRETE SURFACE. REFER T0O
DRAWING No.12034RROI DATED OCTOBER 10,2006 FOR DETAILS OF THE CROSSING
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Intersections near Ramp Terminals

Introduction
Ray Gibbon Drive is currently a two-lane arterial within the City of St Albert.

Alberta Infrastructure and Transportation has plans to take over Ray Gibbon
Drive and ultimately designate this roadway as a freeway. The reclassification of
Ray Gibbon Drive as a freeway has resulted some design constraints.

Alberta Infrastructure and Transportation has a standard offset of 400m from a
ramp terminal to an intersection to ensure that the interchange is not negatively
affected by queues at the local intersection. There are currently three proposed
intersections that are within 400m of the proposed mterchange ramps along Ray
Gibbon Drive at Giroux Road, McKenney Avenue, and 137" Avenue (refer to
altached drawings in Appendix A). Long-term traffic analysis ft;)r the peak hours
in Synchro 7 have indicated that the intersections will not affect the interchange
ramp terminals (refer to Synchro printouts in Appendix B). Based on this
analysis, design ax-::eptlons are requested at these locations.

Giroux Road

The North Ridge ASP is Iucatsd nurth of Giroux Road and was approved by City
Council on January 19, 2004. The south half of this ASP has been developed,
except for a small parcel adjacent to Giroux. Rnad This area is intended for low
to medium density residential and a park.-’stnrm water facility. Access to this area
is limited to two accesses along Giroux Road, the proposed intersection and one
further east. There is no connection to tha internal road network within the ASP,

The Northwest Urban Village ﬁSP is Ioc.ated 'south of Giroux Road and was
approved by’ City Council on July 4, 2006, This ASP is undeveloped, except for
the Fire Hall that is.located in the east corner along Giroux Road. Public access
to' this area is limited to the pmposed intersection. Emergency access from the
Fire Hall is located further east on Giroux Road.

The ASP s ‘share an mtarsgctmn on Giroux Road approximately 270m east of the
of the ramp terminal for the Giroux Road interchange Traffic analysis indicates
that the intersection will operate at LOS A in the AM and PM peaks, with a
maximum eastbound queue of 50m, assuming no left turn bay. This analysis
assumes a 4-lane cross-section on Giroux Road and a 2-lane cross-section on
the local road with left-turn bays.

McKenn enue

The Timberlea ASP is located east of the West Regional Road between the CN
Rail and the Sturgeon River and was approved by City Council on November 21,
2005. This ASP is currently undeveloped.

The ASP has an intersection located approximately 360m east of the ramp
terminal for the MciKenney interchange. Traffic analysis indicates that the



intersection will operate at LOS B in the AM and PM peaks, with a maximum
eastbound queue of 100m, assuming no left turn bay. This analysis assumes a
4-lane cross-section on McKenney and a 2-lane cross-section on the local road

with left-turn bays.

137" Avenue

The South Riel ASP is located east of the West Regional Road was approved by
City Council on September 18, 2007. This ASP is bordered to the west by the
West Regional Road, to the south by the current 137™ Avenue alignment (which
will be closed once the Anthony Henday is constructed), to the east by the CN
Ralil line (approximately 675m from the east ramp terminal on the West Regional
Road), and to the north by Levasseur Road. This ASP has mixed zoning with
little industrial/commaercial and residential proposed within its boundaries.
Construction is scheduled for the spring of 2008.

The ASP has two intersections along 137" Avenue, located approximately 260m
and 450m east of the ramp terminal for the 137 Avenue interchange. Traffic
analysis indicates that the intersection closest to the interchange will operate at
LOS B in the AM peak and LOS C in the PM peak, with a maximum eastbound
queue of 60m, assuming a double left turn bay. This analysis assumes a 4-lane
cross-section on 137" Avenue and a 4-lane cross-section (near the intersection)
on the local road with.left- and right-turn bays. '

For discussion purposes, these intersections were combined together half way
between the West Regional Road and the at-grade crossing of the CN line. The
single intersection would operate at LOS C in the AM peak (2 movements at LOS
D) and LOS D in the PM peak (with 1. movement at LOS D, 3 movements at LOS
E, and 3 movements atLOS F). The maximum eastbound queue is expected to
be 130m. This intersection fails operationally and is not a viable alternative.

Conclusion R
The intersections identified in the ASP's along the West Regional Road will not

affect the operation of the interchanges and should be allowed to proceed.



Appendix A - Intersection Configurations



..... .| ... “.". _._..-u ”l ....ﬂ.




gy




Appendix B — Synchro Reports



137 Ave




Lanes, Volumes, Timings

1: 137 Ave & N-EW Off Ramp

137 Ave AM Peak
031032008

I # ™ 4 «

ety

i T AR B ' .1;:.-_ mgﬁwm@m Rﬁ&%&m%%‘ﬁ gl r_.k&‘:. c ‘
Laﬂﬂ Gmﬁsmimm M N M hh "
Violume (vph) 0 903 285 190 523 0 0 0 0 808 0 190
Ideal Flow (vphpl) 1900 1500 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 1800 70,0 0.0 0.0 0.0 00 1000
Storage Lanes 0 1 1 0 0 0 2 1
Taper Length (m) 7.5 76 15 75 75 75 15 75
Lane Uil Factor 100 08 100 100 08 100 100 100 100 097 100 100
Frt 0.850 ' 0.850
Fit Protected 0.950 0.950
Satd. Flow (prot) ¢ 3579 1601 1789. 3579 ] 0 0 0 N 0 1601
Flt Permilted 0.117 0.950
Satd. Flow (perm) 0 3679 1601 220 3579 TR 0 0 347 0 1601
Righl Turn on Red Yes Yes Yos Yes
Sald. Flow {RTOR) o . ' 207
Link Speed (k/h) 50 50 50 50
Link Distance (m) 481.1 115.3 2574 . 209.7
Travel Time (s) . 348 83 185 151
Peak Hour Factor 092 092 082 092 092 092 092 08 092 092 ‘092 04
Adj. Flow {vph) 0 982 310 207 568 0 0 0 0 &8 0 27
Shared Lane Traffic (%) . ! o
Lane Group Flow (vph) 0 882 30 207 568 0 0 0 ¢ o8 0 207
Enter Blocked Intersection No No - No No No No Mo No No Mo No -No
Lana Alignment Let  Let Right Left Left Right Left Let Right Left  LeR Right
Median Width{m) a7 74 e 74 . 7.4
Link Offsel(m) 0.0 0.0 0.0 00
Crosswalk Width{m) 4.8 48 4.8 48
Two way Left Tum Lana
Headway Factor . 089 099 09 0900 099 099 099 099 099 099 099 099
Turning Speed (luh) 24 5 2 4 24 14 1
Mumber of Deteclors . 2N g 2" 2 ' 2 2
Detector Template
Leading Detector (m) 162- . 152 152 152, 15,2 15.2
Trailing Detector (m) 0.0 00 00 0.0 0.0 0.0
Detector 1 Position{m) 0.0 00. 00 0.0 0.0 0.0
Detector 1 Size{m) 8 18 18 18 18 1.8
Detector 1 Type CHEX - Cl+#Ex CHEx. Cl4Ex Cl#Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend {s) 0.0 00 - 00 00 0.0 - 0.0
Detector 1 Queue (s) 0.0 00 00 0.0 0.0 0.0
Detector 1 Delay (s} 0.0 0.0 00 00 0.0 - 00
Detector 2 Position{m) 134 134 134 134 13.4 134
Detector 2 Size(m) 1.8 1.6 1.8 1.8 18 - 1.8
Dealeclor 2 Type Ci#Ex CHEx CHEx Cl+Ex CHE:: Glex
Detector 2 Channel
Dateclor 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Free pmpt . custom Free
Protected Phases ) 3 8
Permilled Phases Frea 8. B Fres
Deteclor Phase 4 3 ] 6

Synchro 7 - Repart
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Lanes, Volumes, Timings
1: 137 Ave & N-EW Off Ramp

137 Ave AM Peak

03/03/2008

Minimum Initial {5) 4.0 4.0 4.0

Minimum Split (s) 200 80 200 200

Tolal Split (s) 0.0 380 00 140 520 00 0.0 0.0 0.0 360 0.0 0.0
Total Spiit (%) 0.0% 432% 00% 159% 56914% 00% 0.0% 00% 00% 409% 00% 00%
Maximum Green (s) 34.0 100 480 320

Yellow Time (s) 35 35 35 a5

All-Red Time (s) 05 05 05 0.5

Lost Time Adjust (s) 00 00 00 00 00 00 00 00 00 00 00 00
Total Lost Time (s) 40 40 4.0 40 40 40 4.0 40 40 40 40 4.0
Lead/Lag Lag Lead

Lead-Lag Oplimize? Yes Yos

Vehicle Extension (s) 3.0 0 30 30

Recall Mode None Nene  None C-Max

Walk Time (s) 50 50 50

Flash Don! Walk (s) 1.0 1.0 11.0

Pedestrian Calls (#hr) y . 0 0 @

Act Effct Green (s) 302 880 439 439 36.1 8.0
Actuated g/C Ratlo 034 100 050 050 0.41 1.00
vic Ratio 080 018 073 032 082 013
Control Delay N5 03 3.7 132 27 0.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay ~31.5 03 37 132 2.7 0.2
LOS c A C B [ A
Approach Delay 240 18.1

Approach LOS C B

Area Type: Cither

Cycle Length: 88

Actualed Cycle Lengih: 88
Offset: 0 (0%), Referenced to phase 2: and 6:5BL, Start of Green

Natural Cycle: 50
Control Type: Actuated-Coordinated
Maximum vic Ratio: 0.80
Intersection Signal Delay: 20.9 Intersection LOS: C
Intersection Capacity Ulilization 84.5% ICU Level of Service E
Analysis Period (min) 15
Splits and Phases:  1: 137 Ave & N-EW Off Ramp
¥ @ )
Y INEHE I R R S AR |
o6 *

T I R s e N | |- 7S AR |
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Lanes, Volumes, Timings

2: 137 Ave & EW-N On Ramp

137 Ave AM Peak

030372008

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Slorage Length (m)
Slorage Lanes
Taper Length (m)
Lane Ulil. Factor
Frt . ;
Fil Protecled
Sald. Flow (prot)
Fit Permilled
Sald. Flow {parm)
Right Turn on Red
Satd. Flow (RTCR)
Link Speed (k)
Link Dislance (m} 1153 2124 260.3 2430
Travel Time (s) , 83 15.3 18.7 17.5
Paak Hour Faclor 092 092 0852 082 082 082 082 082 .08%2 092 092 092
Adj. Flow {vph) 185 1704 ] 0 620 465 155 0 52 0 0 ]
Shared Lane Traffic (%) I
Lane Group Flow {vph) 155 1704 0 0 B20 485 155 0 52 ] 1] 0
Enter Blocked Intersection No No No No Mo No - No No No No Ne No
Lane Alignment Let  Left Right Left Lefi Right Left Left Right Let Lefl Right
Median Width(m) 74 74 r N 74
Link Offsel{m) 0.0 0.0 00 0.0
Crosswalk Width(m) 48 4.8 4.8 48
Two way Left Turn Lana
Headway Factor = = 099 08 09 08 08 "099 089 08 088 099 099 089
Turning Speed (k/h) 2 “ % X 25 4 14
MNumber of Detectors 2 2 2 2k e 2
Deteclor Template _
Leading Datector (m). 152 152 152.- 152 152 15.2
Trailing Deteclor (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m). 0.0 0.0 00 0.0 0.0 0.0
Detector 1 Size(m) 18 18 18 18 18 1.8
Deteclor 1 Type " CHEx ChEy Cl+Ex ChHEx Cl+Ex - Cl+Ex
Detecior 1 Channel
Detecior 1 Extend (5). 00 00 0.0 0.0 0.0 - 0.0
Detector 1 Queus (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Posilion(m) 134 134 134 134 134 134
Detector 2 Size(m) . 18 1.8 18 18 18 1.8
Deleclor 2 Type ChEx  ClEx CHEx Cl+Ex Cl+Ex Cl+Ex
Deteclor 2 Channel ,
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm Perm custom - Free
Prolected Phases 4 8
Permiited Phases 4 8 2 Free
Dateclor Phase 4 4 8 8 2
Synchra 7 - Report
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Lanes, Volumes, Timings 137 Ave AM Peak
2: 137 Ave & EW-N On Ramp (03/03/2008

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

MEnimum Split (s) 200 200 200 200 200 :

Tolal Split {5) 800  60.0 00 00 600 600 200 0.0 00 00 0.0 0.0
Total Split (%) 750% 750% 0.0% 00% 750% 750% 250% 00% O00% 00% 00% 00%
Maximum Green (5) 560 560 56.0 560 160

Yedlow Time (s) a5 35 35 35 35

All-Red Time (s) 06 05 05 0.5 0.5

Lost Time Adjust (s) 00 00 00 00 00 00 00 00 00 00 00 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0 4.0 40 4.0 4.0
Lead/Lag :

Lead-Lag Oplimize?

Vehicle Extension (s) an a0 3.0 0 30

Recall Mode Nona  None Mone None C-Max

Walk Time (s) 50 50 5.0 50 50

Flash Dont Walk (s) 1.0 10 1.0 110 110

Pedestrian Calls (#fhr) 0y —~ B ] 0 0

Act Effet Green (s) 524 524 524 524 198 80.0

Atluated ofC Ratio Dee 066 D66 066 0.2 1.00

vic Ralio 03 073 026 038 018 0.03

Control Delay B i S | I 1 58 14 262 00

Queue Delay 0.0 31 0.0 0.0 0.0 0.0

Tolal Delay 7.2 144 ‘ 58 14 262 0.0

LOS A B A A C A

Approach Delay - 135 3.9

Approach LOS B A

Cycle Langlh 80

Actualed Cycle Length: 80 _

Cifset: 0 (0%), Referenced lo phase 2:NBL and 6:, Start of Green

Natural Cycie: 60

Conlrol Type: Actualed-Coordinated

Maximum wic Ratio: 0.73

Intersection Signal Delay: 10.6 , .+ Intersection LOS: B
Inlersection Capacity Uliization 84.5% ICL) Level of Service E
Analysis Period (min) 15, :

Splits and Phases: 2. 137 Ave & EW-N On Ramp
52 — 54

P R | S R S T R A R S S T
-

I,sﬂ;‘.:f.. R T RS L e S T e Ry r d
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Lanes, Volumes, Timings 137 Ave AM Peak

17: 137 Ave & Riel Extension (3/03/2008
»n r' ¥ J ) # A i ¥ v
Lane Cmﬁﬂuratlms 54 ‘H‘ i"r “i’i X i"' ‘m ‘H i L i
Volume (vph) 206 285 191 181 1253 202 143 102 68 109 156 560
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Slorage Length (m) 60.0 1050 60.0 400 1600 400 600 60.0
Slorage Lanes 2 1 2 1 2 i 1 1
Taper Length (m) 75 15 15 7.5 75 7.8 7.5 7.5
Lane ULl Faclor per 0485 100 097 095 100 087 095 100 100 085 100
Fri 0.850 0.850 0.850 0.850
Fit Protected 0.950 0.850 0.950 0.950
Sald. Flow (prot) 3124 21 1441 MM 322 MM 328 3221 1441 1810 3221 1441
Fit Permitted 0.134 0.557 (0.644 0.682
Satd. Flow (perm) 441 3221 1441 1832 3221 1441 2118 3221 1441 1156 3221 1441
Right Turn on Red Yes Yes Yas Yes
Satd, Flow (RTOR) 208 220 52 549
Link Speed (k/h) 70 70 60 60
Link Distance (m) . - 1782 2121 346.2 2227
Travel Time (s) .92 109 20.8 13.4
Peak Hour Factor 082 - 092 .082 092 092 082 092 092 092 082 092 09
Adj. Flow {vph) : 224 321 208 175 1362 220 155 111 74 M8 170 609
Shared Lane Traffic (%) : :
Lane Group Flow (vph) 224 31 208 175 1362 220 155 111 74 18 170 609
Enter Blocked Interseclion No No . No o No . MNo  _.No No No No No Mo
Lane Alignment Let  Left Right Left lLeft Right Left Left Rignt Left Left Right
Median Width(m) 74 74 mantdd L 74
Link Offsel{m) 0.0 0.0 0.0 0.0
Crosswalk Widih{m) 48 48 © 48 4.8
Two way Left Turn Lana .
Headway Faclor 83 18N 18 419189 113 113 413 1413 113 113 143
Turning Speed (kh) 24 " 14 24 14 2 14
MNumber of Deteclors 1 2 i 1 2 1 1 2 1 1
Detector Template Let Thru Right Left Thu Right Let Thru Right Let Thu Right
Leading Deleclor (m) 20 " 100 20 20 100 20 20 100 20 20 100 20
Trailing Deteclor {m) 00 00 00 00 00 0.0 6.0 00 0.0 0.0 0.0 0.0
Detector 1 Position(m) 00 00 .00 00 00 00 00- 00 00 0.0 00 0.0
Detector 1 Size{m) 20 06 20 20 08 20 20 06 20 20 08 20
Detector 1 Typa CHEx Cl#Ex CHEx Cl#Ex CHEx CHEx CHEx CHEx CHEx CHEx CHEx ClEx
Detector 1 Channel
Detector 1 Extend (3) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 00 00 00 0.0 00 00 0.0 0.0 00 00
Detector 1 Delay (s) 060 00 00 00 00 00 00 -00 00 00 00 00
Delector 2 Position{m) 94 94 94 9.4
Detector 2 Size{m) 0.6 0.6 . 06 086
Deteclor 2 Type Cl+Ex Ci+Ex Cl+Ex CHEx
Datector 2 Channel 2
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Turmn Type Perm Perm  Perm Perm. Perm Perm  Perm Perm
Protected Phases 8 4 2 B
Permilled Phases i) ] 4 4 2 2 6 ]
Delector Phase B 8 B 4 i 4 2 2 2 8 6 i
Synchro 7 - Reporl
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Lanes, Volumes, Timings 137 Ave AM Peak
17: 137 Ave & Riel Extension 03/03/2008

S'mtw F'hasa

Minimum Initil (5} 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 40 4.0
Minimum Spiit (s) 200 200 200 200 200 200 200 200 200 200 200 200
Total Spht (s) 400 400 400 400 400 400 200 200 200 200 200 200
Tolal Split (%) 66.7% ©66.7% 66.7% 667% 66.7% 66.7% 33.3% 33.3% 333% 933.3% 33.9% 339%
Maximum Green (s) 30 360 3WH IBO 36O 3IBO 160 16D 18O B0 180 160
Yellow Time (s) 35 35 35 38 35 35 a5 35 35 35 35 35
All-Red Time (s) 0.5 05 0.5 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0
Lead/Lag .
Lead-Lag Oplimize?
Vehicle Extension (s) 30 30 3.0 a0 30 3.0 a0 30 30 3.0 30 10
Recall Mode C-Max C-Max C-Max C-Max C-Max CMax  Max Max Max Max  Max  Max
Walk Time (s) 50 60 50 60 S50 50 50 50 50 50 50 50
Flash Donl Walk (s) 10 10 o MO0 ML 110 WO 0 110 110 Mo 110
Pedestrian Calls (#fhr) 0 ] [+ R | 0 0 0 0 0 0 0 0
Act Effct Green (s) 360 360 360 360 WO 3L 160 10 160 160 160 160
Actuated g/C Ratio 060 060 060 060 060 060 027 0277 027 027 027 027
wie Ralio 085 017 02 016 070 023 027 013 048 038 020 077
Conlrol Delay 41.2 49 11 58 109 186 190 173 03 24 178 1.7
Queue Dalay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tolal Delay 41.2 4.9 11 58 108 1.6 180 173 B3 224 178 H.T
D A A A B A B B A c B B
Approach Delay 146 9.2 . 83 ¢ - 14.3
Rppmwh LOS B A B B
Naa Type:
Cycle Length: 60

Acluated Cycle Length: 60
Offset: 47 (78%), Referenced to phase 4:SBTL and B:NBTL, Start of Green

Malural Cycle: 60
Control Type: Actuated-Coordinaled
Maimum vic Ralio: 0.85
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Ulilization 68.4% ICU Level of Servica C
Analysis Period (min) 18
Splits and Phases: 17 137 Ave & Riel Extension
X it ot
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Lanes, Volumes, Timings 137 Ave AM Peak
20: 137 Ave & East Collector 0310372008

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 190¢ 1900 1900 1900 1900 1900
Storage Length (m) 80.0 800 800 80.0 800 500 50.0 50.0
Storage Lanes 1 { 1 1 1 1 1 1
Taper Length (m) 75 75 75 - 7.5 1.5 75 7.5 7.5
Lane Ulil, Factor 100 095 100 100 085 100 100 100 100 100 100 1.00
Fit 0.850 0.850 0.850 0.850
Flt Protected 0.850 0.950 0.950 0,850
Sald. Flow (prot) 1789 3579 1601 1780 3579 1601 1789 1BB3 1601 1789 1883 1601
Flt Permitted 0,148 0.410 0.7 0.751
Satd. Flow (perm) 219 3579 160 772 3579.. 16801 13390 1883 1601 1414 1883 1801
Right Turn on Red Yes Yes Yes Yis
Sald. Flow (RTOR) _ 123 : 280 B2 42
Link Speed (k/h) 70 70 60 60
Link Distance {m) 298.4 ira.2 2835 1443
Travel Time (s) 15.3 9.2 17.0 87
Peak Hour Faclor - 062 092 082 092 092 082 092 0982. 092 092 092 092
Adj. Flow (vph) 326 63 12 16 128 280 74 10 82 [ 70 42
Shared Lane Traffic (%) 2
Lane Group Flow (vph) 326 638 123 fe 1288 280 74 10 82 72 70 42
Enler Blocked Intersection No - No No No No No No  No No No- No' No
Lane Alignment Left Left  Righl Left Left  Right Lefl.  Left  Right Left Left  Right
Median Width(m) 74 : 74 a7 87
Link Offset{m) 00 0.0 0.0 0.0
Crosswalk Width{m) - 48 48 4.8 4.8
Two way Left Turn Lane
Headway Factor 099 09 08 099 09 099 .09 099 099 099 " 099 -090
Turning Speed (k/h) 24 " 4 14 4 “ 2 14
Number of Deleclors 1 g 1 2 1 1 2 1 1 2 1
Deteclor Template Left Thru Right Left Thm Right Let Thu Right  Left Thu  Right
Leading Deteclor (m) 20. 100 . 20 20 100 20 20 100- 20 20: 100 20
Trailing Detector (m) 0.0 00 00 0.0 00 0.0 0.0 0.0 0.0 0.0 00 00
Detector 1 Position{m) 0.0 000 00 00 00 0.0 00 00 00 00- 00 00
Detector 1 Size(m) 2.0 0.6 20 20 0.6 20 20 08 20 20 06 20
Detector 1 Type ChHEx CHEx CHEx CHEx CHEx ClEx ClHEx Cl+Ex CHEx CHEx. ClEx CivEx
Detector 1 Channel
Detector 1 Extend (s) : 0.0 0.0 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (5) 0.0 00 00 00 00 0.0 0.0 0.0 0.0 00 00 00
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 - 00 0.0 0.0 0.0 00 00 00
Detector 2 Position(m) 9.4 9.4 94 9.4
Detector 2 Size{m) 06 0.8 © 08 0.6
Delector 2 Typa Cl+Ex Cl+Ex EHE: Cl+Ex
Detector 2 Channgl '
Delector 2 Extend (s) 0.0 0.0 0.0 00
Tumn Type pm+pt Perm  Peim Perm  Perm Perm  Pem Paim
Protected Phases 1 6 2 8 4
Permitted Phases ] ] 2 2 B 8 4 4
Deteclor Phase 1 6 6 2 2 2 8 8 8 4 4 4
Synchra 7- Report
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Lanes, Volumes, Timings 137 Ave AM Peak
20: 137 Ave & East Collector 03/03/2008

Minimum Initial (s} 4.0 40 .0 4.0 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0

Minimwm Spiit (s) 80 200 200 200 200 200 200 200 200 200 200 200
Tolal Split (s) 120 400 400 280 280 280 200 200 200 200 200 200
Total Split (%) 20.0% 66.7% ©6.7% 46.7% 46.7% 46.7% 33.3% 333% 33.3% 333% 333% 333%
Maximum Green (s) B0 360 360 40 M40 M0 160 160 180 180 160 160
Yellow Time (5) s 35 35 35 35 35 35 35 3.5 3.5 3.5 35
All-Red Time (s) 0.5 0.5 0.5 0.5 05 0.5 05 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 00 - 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 40 40 40 40 40 40 40 4D 40 40 40 40
LeadfLag Lag Lead Llead Lead

Lead-Lag Oplimize? Yes Yes Yes Yes

Vehicle Extenslon (s) 3.0 30 3.0 3.0 3.0 30 30 30 3.0 3.0 a0 3.0
Recall Mode Mone C-Max C-Max C-Max C-Max C-Max MNone MNone Mone WNone None None
Walk Time (s) 50 50 6.0 50 50 5.0 50 5.0 50 50 5.0
Fiash Dont Walk (s) 11.0 11.0 "o 110 14 1.0 10 110 11.0 1.0 11.0
Pedeslrian Calls (#hr) ot il 0 0 0 0 0 0 0 1] 0
Act Effct Green (s) 452 460 460 332 32 332 8.7 a.r 8.7 8.7 a7 a.r
Acluated g/C Ratio - 075 077 077 055 055 055 044 044 014 044 014 044
vic Ralig 07 023 010 004 064 028 038 004 027 035 026 016
Control Delay 324 32 1D 5.1 66 06 280 204 B4 269 240 94
Cueue Delay 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 00 0.0
Total Delay 321 32 1.0 51 6.6 08 280 204 B4 268 240 g1
LOS c A A A A A C c A c c A
Approach Delay 1.6 5.5 1798 = 21.7
Appmach LCIS B A B C

Cycle Length: 60
Actuated Cycle Length: 60
Offsat: 0 (0%), Referenced fo phase 2:SBTL and 6:NBTL, Slart of Green

Natural Cycle: 60
Control Typa: Actuated-Coordinated
Maximum v/c Ratio: 0.79
Intersection Signal Delay: 9.4 Intersection LOS: A
Intersection Capacily Utlization 58.0% ICU Level of Service C
Analysis Period (min) 15
Splits and Phases:  20: 137 Ave & East Colleclor
u2 nl ol #’ ad
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Lanes, Volumes, Timings 137 Ave AM Peak
7. 137 Ave & Sir Winston Church Hill/184 St 03/03/2000

.J"._.,,*-'k\...r’

Valums {vph} 207

Ideal Flow (vphpl) 1900

Storage Length (m) 50.0

Slorage Lanes 2

Taper Length (m) 75 : ) .
Lane Util, Factor 087 055 049 088 057 100
Frt 0.850 0.850
Fit Protected 0.950 0.950

Satd. Flow (prot) M7 3519 3579 218 3T 1801
Flt Permitled 0.277 0.950

Sald. Flow (perm) 1012 3579 3579 2818 3471 1601
Right Tumn on Red Yes Yes
Sald. Flow (RTOR) : Ta2 a7
Link Speed (kh) 50 70 50

Link Distance (m) 2984 364.0 269.6

Travel Time (s) . 215 187 19.4

Peak Hour Factor 082 092 082 092 092 092
Adj. Flow (vph) 25 1221 812 732 94 21
Shared Lane Traffic (%)~ ;

Lane Group Flow {vph) 26 1227 812 732 94 273
Enter Blocked Intersection No Mo No Hao No o
Lane Aignment Left  Left LeRt Right Left Right
Median Width(m) 74 74 74

Link Offset{m) 0.0 00 0.0
Crosswalk Width(m) - 48 48 48

Two way Left Tum Lane

Headway Faclor ; 099 08 095 099 093 099
Turning Speed (kih) 24 " 24 14
Number of Deteclors 1 2 2 1 1 1
Deteclor Template let  Thru Thu Right  Left  Right
Leading Detector (m) 20 100 - 100 20 2.0 20
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Deteclor 1 Position(m) 0.0 0.0 00 - 00 0.0 0.0
Detector 1 Size(m) 20 06 06 20 20 20
Detector 1 Type Ci+Ex Cl+Ex CBEx ClHEx CHEx CHEx
Delector 1 Channgl

Detector 1 Extend (s) 00 00 00 00 00 00
Detector 1 Queue (s) 00 00 00 00 00 00
Detaclor 1 Delay (s) ) 0.0 0.0 0.0 00 00 00
Detector 2 Position(m) 94 94

Detector 2 Size(m) 0.6 0.6

Detector 2 Type Cl+Ex CIHEx

Deteclor 2 Channel

Detector 2 Extend (s) 00 00

Turn Type Perm Perm Perm
Protected Phases 4 B i
Permitled Phases 4 8 8
Delector Phase 4 d4 B 8 6 6

Synchro 7 - Report
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Lanes, Volumes, Timings 137 Ave AM Peak
7: 137 Ave & Sir Winston Church Hill/184 St 03/03/2008

J'_.."—‘k.\--/

G
L.ana. ) ; lJl -hj',--.-'\

Switch Phase

Minfmunm Initial (s) 40 40 40 40 40 40
Minimum Split (s) 200 200 200 200 200 200
Total Spiit () 200 M0 M0 240 210 20
Total Split (%) 53.3% 533% 533% 533% 46.7% 46.7%
Maximum Green (3} 200 200 200 200 170 170
Yeflow Time (s) a5 a5 35 3.5 35 3.5
All-Red Time (s) 0.5 0.5 0.5 0.5 05 0.5
Lost Time Adjust (s) 00 00 00 00 00 00
Todal Lost Time {s) 4.0 4.0 4.0 4.0 4.0 40
LeadiLag

Lead-Lag Oplimize?

Vehicle Extension (s) 3.0 30 30 30. 30 3.0
Recall Mode Mone MNome [Mone Nome  Max  Max
Walk Time (s) &0 50 50 50. 50 6.0
Flash Donl Walk (s) 1.0 1.0 1.0 1.0 11.0 11.0
Pedestrian Calls (#hr) 0 1] 0 a 0 0
Act Effct Green (s) 19.1 191 19.1 19.1 17.0 17.0
Actualed g/C Ratio 043 043 043 043 038 038
vic Ratio 0.51 079 052 045 068 040
Control Delay 14.1 16.6 106 1.8 14.8 88
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Tolal Delay 141 156 06 1.8 148 88

Cycle Lenglh 45

Acluated Cycle Lengih: 44.2

Natural Cycle: 45 ;

Controd Type: Actuated-Uncoordinated

Maximum vic Rafio: 0.79 . i

Interseclion Signal Delay: 11.5 Intersection LOS: B
Intersection Capacity Utilizalion 61.9%" ICU Level of Service B
Analysis Perlod (min) 15

Splils and Phasas: 7. 137 Ave & Sir Winston Church Hill'184 St
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Lanes, Volumes, Timings
1: 137 Ave & N-EW Off Ramp

137 Ave PM Peak
0303/2008

Lane Conﬂgurahuns

Volume {vph) 0 B00 150 50 1100 0 0 0 A 450 ] 150

Ideat Flow {vphpl) 1500 1500 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800

Slorage Length (m) 0.0 1500 700 0.0 0.0 0.0 0.0 100.0

Storage Lanes 0 1 1 0 0 ] 2 1

Taper Length (m) 75 75 15 75 15 75 .78 7.5

Lane Uil Factor 100 095 1.00 400 095 100 100 100 100 097 100 100

Pt 0.850 ; 0,850

Fit Protected 0.950 0.950

Satd. Flow (prot) 0 3579 1601 1780 3579 0 0 0 0 Mn 0 1601

Fit Parmilted 0.269 0.950

Sald. Flow {perm) 0 3879 1801 695 .. 3579 0 0 ] 0 3N 0 1601

Right Turn on Red Yas Yes Yes Yes

Sald. Flow (RTOR) 163 : 183

Link Speed (k/h) 50 50 50 50

Link Distance {m} 481.1 1153 2574 2087

Traved Time (s) . M6 8.3 18.5 16.1

Peak Hour Faclor 092 092 092 092 092 092 092 092 092 092 092 09

Adj. Flow (vph) 0 652 163 54 1196 0 0 0 0 489 0 163

Shared Lane Traffic (%) ; W '

Lane Group Flow (vph) D @52 {83 54 1196 0 ] 0 0 489 0 163

Enter Blocked Intersection Mo No No Mo - Ne o Mo ho No No. - Mo No

Lane Alignment Left  Let Right Let Left Right Left LeR Right Lett LeR Right

Median Widih(m) a7 T4 74 y* 74

Link Offset(m) 0.0 0.0 0.0 00

Crosswalk Width{m) 48 4.8 48 : 48

Two way Left Turn Lane

Headway Factor 089 089 099 099 09 099 099 089 099 099 099 090

Tuming Speed (k) 4 25 24 " ! 14

Turn Type .Frea  Pem AR custom : Free

Prolected Phases 4 (]

Permilled Phases . Free B 6 - Free

Minimum Spiit () 20,0 200 200 200

Tolal Spiit (s) 00§00 0.0 - 500 .50.0 00 00 00 00 300. 00 00

Total Split (%) 0.0% 625% 00% 625% 625% 00% 00% 00% 00% 375% 00% 00%

Maximum Green (s) 460 460 460 : 26.0

Yellow Time (s) 35 36 35 35

All-Red Time (s) 0.5 05 - . 05 0.5

Lost Time Adjust (s) 60 00 00 00 00 00 00 00 00 00 00 00

Total Lost Time (s) 4.0 40 . AD 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 4.0

Lead/Lag

Lead-Lag Oplimize? - ;

Walk Time (s) 5.0 60 5.0 50

Flash Dont Walk (s) 110 1.0 110 1.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 460 800 460 480 260 B0.0

Actuated g/C Ralio 058 1.00 058 058 0.32 1.00

vic Ratio 032 010 014 0.58 0.43 0.10

Conlrol Delay 94 0.1 8.8 8.5 7 0.1
Synchro 7 - Reparl
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Lanes, Volumes, Timings 137 Ave PM Peak
1: 137 Ave & N-EW Off Ramp 03)03/2008

Approach Delay 75 9.0
Appmach LGG A A

Cycle Lungﬂl 20

Actuated Cycle Length: 80

Offset: 52 (65%), Referenced to phase 2 anl:i 6.SBL, Slart of Green

Nalural Cycle: 40

Control Type: Pretimed

Maximum vic Ratio: 0.58

Intersection Signal Delay: 10.5 Infersection LOS: B
intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  1: 137 Ave & N-EW Olf Ramp
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Lanes, Volumes, Timings

137 Ave PM Peak

2: 137 Ave & EW-N On Ramp 03/03/2008
e e B T f" A

i Cnnﬁgurat}uns % M + 7o i"
Volume (vph) 200 850 0 0 80 B850 300 0 200 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1800 1900
Storage Length {m) 70.0 00 - 00 100.0 00 100.0 0.0 0.0
Storage Lanes | 0 0 1 2 1 0 0
Taper Length (m) 75 75 15 75 - 75 75 15 75
Lane U, Factor 100 095 100 100 09 100 087 100 100 100 .00 1.00
Fr 0.850 0,850
Fit Protected 0,950 0.950
Sald. Flow (prot) 1788 3579 0 0 2579 1801 34N 0 1801 0 0 0
FIt Permitted 0.280 0.950
Sald. Flow (perm) 52T 3579 0 0 3579 1801 N 0 1501 0 0 0
Right Tum on Red Yes Yes Yes Yes
Sald. Flow (RTOR) 824 247 .
Link Speed (k/h) 50 50 50 50
Link Distance (m) 1153 2124 260.3 2430
Travel Time (s) . 83 153 18.7 17.5
Peak Hour Faclor 082. 092 092 092 092 082 092 092 082 092 092 09
Adj. Flow (vph) 27 94 ] 0 984 9M 326 0 217 0 0 0
Shared Lane Traffic {%) J :
Lane Group Flow (vph) 217 oM 0 0 924 94 326 0 207 0 0 0
Enter Blocked Intersection Mo Mo No . Mo Mo No Mo No No No Mo No
Lane Alignment Left Lel Right Left Left Right Left Left Right Left Left Right
Median Width(m) - - 74 74 2 7.4 7.4
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Widlh{m) 4.8 4.8 - 4.8 4.8
Two way Left Turn Lane
Headway Faclor 09 083 0% 099 089 093 0589 - 09 0958 099 089 099
Turning Speed (kh) 24 14 24 % 4 % A 14
Turn Type Perm Parm cusiom Free
Protecled Phases 4 8
Permilted Phases : o "o st - 8 2 Frea
Minimum Split (s) 200 200 200 200 200
Total Split (s) 58.0 © 550 0.0 00 630 590 Z10 00 . 00 0.0 00 0.0
Total Split (%) 738% 73.8% 00% 00% 738% 738% 26.3% 00% 00% 0.0% 0.0% 0.0%
Maximum Green (s) * 550 B50 550 850 170,
Yellow Time (s) 5 35 3§ 35 36
All-Red Tima (s) 05 - 05 05 05 .05. - :
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 40 40, 40 40 40 40 40 40 4D 4D. 40 40
LeadiLag
Lead-Lag Opfimiza?
Walk Time (s) 50 5.0 5.0 5.0 5.0
Flash Dont Walk (3) Ho 1.0 110 110 110
Pedestrian Galls (#/hr) ] 0 0 0 ]
Act Effct Green (s} 550 550 550 &850 170 80.0
Actuated g/C Ralio 068 069 069 068 02 1,00
vic Ratio 060 038 038 067 044 0.14
Control Delay 20 48 58 30 296 0.2
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Lanes, Volumes, Timings 137 Ave PM Peak
2: 137 Ave & EW-N On Ramp 03/03/2008

/*—-\r*-k*xtf‘-l*’

Cycle ieuglh 80

Actuated Cycle Length: 80

Offset: 0 (0%), Referenced lo phase 2:NBL and 6:, Start of Green

Matural Cycle: 60

Control Type: Pretimed

Maximum vic Ratio: 0.67

Intersection Signal Delay: 7.7 Intersection LOS: A
Intersection Capacity Utlization 82.3% ICU Level of Service E
Analysis Period {min) 15

Spiits and Phases: 2. 137 Ave & EW-N On Ramp
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Lanes, Volumes, Timings 137 Ave PM Peak
17: 137 Ave & Riel Extension (3/03/2008

L NMELE DN

Volume (vph) 303 785 120 214 197 579 528 493 3w 99 416 3687
Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1800 1900 1900 1900 1900 1900 1900
Storage Length {m) 80.0 1050 600 40.0 1800 400 600 60.0
Slorage Lanes Z 1 2 1 2 1 1 1
Taper Length {m) - - 75 75 7.5 75 7.5 78 5 - 7.5
Lana UHL Factor 097 085 100 087 095 100 097 0985 100 100 095 100
Frt- 0.850 0.850 0.850 0.850
Fit Protected 0950 0.950 0.950 0.950

Sald. Flow (prof) 24 3 1441 324 32211 1441 324 3221 1441 1810 3221 1441
Flt Permilted 0618 0.233 0.388 0.382

Sald. Flow (perm) 032 32711 1A 786 3221 1441 1276 32 14 648 3221 1441
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) 130 356 - ; 358 178
Link Speed (kh) 70 70 60 60

Link Distance (m) 178.2 2121 462 . 23

Travel Time (5) . 82 109 208 134

Peak Hour Faclor 082 09 o092 09 09 092 082 092 092 092 092 092
Adj. Flow (vph) 320 853 130 298 24 629 574 506 356 108 452 42
Shared Lane Traffic (%) ' : ; ;
Lane Group Flow (vph) 329 853 130 298 214 6209 574 538 358 108 452 42
Enter Blocked Intersection No Mo No No Mo No- Mo No No Mo No Mo
Lane Alignment Left Leht Right Lefi Left Right Left Left Right Left Lefl Righl
Median Width{m) v TH 74 .14 74

Link Offsel{m) 0.0 00 0.0 0o
Crosswalk Widlh{m) 448 4.8 4.8 4.8

Twio way Lefl Tumn Lane

Headway Factor L B T i DR % B K - AR 1 IR 6 & T % R 6 R 16 [ T 5 [ O X
Turning Speed (kh) 24 M 4 2 1 2 14
Mumber of Deteclors 1 "2 1 1 2 o g N2 1 1 2 1
Detector Template Let  Thiu  Right Left  Thru  Righl Left  Thru  Right Let Thru  Right
Leading Detector (m) 20 1000 20 20 100 200 20 100 20 20 100 20
Tralling Detector (m) 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1-Position(m) 0.0 00 00 00 0.0 00 0.0 0.0 0.0 00 -00. 00
Delector 1 Size{m) 20 06 20 20 06 20 2.0 0.6 20 20 06 20
Detector 1 Type - - Cl+Ex Ci#Ex CHEx CHEx CHEx CHEx CHEx CHEx CHEx CHEx ~CHEx CHEX
Delector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 00
Detector 1 Queus (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00
Deteclor 1 Delay (s) 0.0 0.0 00 - 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0
Deteclor 2 Position{m) 94 94 94 a4
Deteclor 2 Size{m) 06 0.6 06 . 06
Detector 2 Type GI+E: CHEX Cl+Ex CIHEx
Detector 2 Channel ; i

Detector 2 Exfend (s) 0.0 0.0 0.0 0.0

Turn Type pmpt Perm  pm#pt Perm  pm+pt Perm  pm+pt Perm
Protected Phases 3 8 7 4 § 2 1 g
Permitted Phases 8 B 4 4 2 2 i i
Datector Phasa 3 ] 8 7 4 i 5 2 2 1 B B
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Lanes, Volumes, Timings 137 Ave PM Peak
17: 137 Ave & Riel Extension 03/03/2008

Switch Phase

Minimum Initial (s) 40 4.0 4.0 4.0 40 4.0 4.0 4.0 &0 4.0 4.0 4.0
Minimum Spiit (s) 80 200 200 80 200 200 BO 200 200 80 200 200
Total Split (s) 80 220 220 80 220 220 100 200 200 f0.0 200 200
Total Split (%) 13.3% 36.7% 36.7% 133% 367% 367% 16.7% 333% 333% 167% 333% 33.3%
Maximum Green (s) 40 180 180 40 180 180 60 160 160 6.0 160 160
Yellow Time (s) 35- 36 35 35 35 3.5 35 ‘a8 3.5 35 3.5 33
All-Red Time (s) 0.5 0.5 0.5 0.5 05 03 0.5 0.5 05 0.5 0.5 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0. 0o 00 0.0 0.0 00 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0 40 4.0 4.0 4.0
Lead/Lag lead Llag Lag Llead “Lag Lag Llead lag Lag Lead Lag . Lag
Lead-Lag Oplimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes  Yes  Yes
Vehicle Extension (s) 3.0 3.0 it 30 3.0 3.0 3.0 3.0 30 3.0 3.0 30
Recall Mode None C-Max C-Max MNone C-Max C-Max None  Max  Max None  Max  Max
Walk Tima (s) ' 5.0 5.0 &0 8.0 6.0 5.0 30 50
Flash Dant Walk (s} "o 1.0 1.0 10 110 110 1o 110
Pedestrian Calls (#r) ‘0 0 0 0 0 0 0 0
Act Effel Green (3) 20 180 180 220 180 180 228 160 180 219 160 160
Acluated g/C Ralio 037 030 030 037 030 030 038 030 030 038 027 027
vic Ratio 040 088 025 068 022 0% 086 055 052 033 055 082
Control Delay - 132 352 60 212 185 T 206 2.2 67 -134 24 29
Queue Delay 00 00 00 00 00 00 00 00 00 00 00 00
Total Delay - 132 332 §0° M2 185 N7 206 212 &7 134 A4 2079
LOS B C A c B c c c A B c c
Approach Delay ' 25.4 261 2007 233

Approach LOS C ¥ c c

Cycle Langlh 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced lo phase 4:58TL and 8:NBTL, Start of Green

Natural Cycle: 60

Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.92

Intersection Signal Delay: 23.7 Intersection LOS: C

Intersection Capacily Utilization 77.5% ICU Level of Service D

Analysis Period (min) 15

Splits and Phases:  17: 137 Ave & Riel Extension
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Lanes, Volumes, Timings 137 Ave PM Peak
20: 137 Ave & East Collector 03/03/2008

»n ot i"“f_ll ’!.)/"4_({_”

Idleal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800
Slorage Length (m) 80.0 80.0 800 800  80.0 500 500 50.0
Slorage Lanes 1 1 1 1 1 1 1 1
Taper Length {m) 75 . 75 7.5 - 7.5 7.5 75 15 7.5
Lane Ul Fagtor 100 085 100 100 085 100 100 100 100 100 100 100
Frt 0.850 0.850 0.850 0.850
Fli Frotecled 0.950 0.950 0.950 0.850
Sald. Flow (prol} 1760 3679 1601 1789 3579 1601 1789 1683 1601 1789 1883 1601
Fit Permitted 0.506 0.244 0.493 0.727
Satd. Flow {perm) 953 3679 1601 460 3579 1601 929 1883 1801 1389 1883 1601
Righ! Turn on Red Yes Yes Yes Yas
Satd. Flow (RTOR) . a8 109 : 296 26
Link Speed (k) 70 70 60 60
Link Distance {m) 2923 178.2 2822 144.3
Travel Time (s) 150 92 16.9 8.y
Peak Hour Faclor D82 082 092 092 092 082 082 052 082 092 092 092
Adj. Flow (vph) 47 933 38 163 417 109 354 46 467 74 18 2
Shared Lane Traffic (%) =)
Lane Group Flow (vph) 247 933 3 153 417 109 354 46 467 74 18 26
Enler Blocked Interseclion No No ' No No No ~ Mo No No- No No No No
Lane Alignment Left  Left Right Left Left Right Left Lefi Right Let Let Right
Median Width(m) 7.4 74 AR 5 a7
Link Offsel(m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) . 4.8 48 48 48
Two way Left Turn Lane
Headway Factor 099 099. 08 099 089 099 09 0%. 089 09 . 099 09
Turning Speed (ki) 24 14 24 14 24 14 i 14
Number of Dateclors 1 2ot ™  FEE 1 1 2 1 1 2 1
Detector Template Let  Thru  Righl Left  Thru  Righl Left Thu  Right Left  Thu  Righ
Leading Detector (m) 20 100 - 20 20 - 100 20 . 20 . 100 20 20 100 20
Trailing Detector (m) 00 00 0.0 0.0 0.0 0.0 00 00 00 00 00 0.0
Detector 1 Position(m) 00 00 00 .00 00 00 00 00 00 00 :00 00
Delector 1 Size(m) 20 0.6 2.0 20 0.6 20 2.0 0.6 20 20 0.6 20
Detector 1 Type © CHEx CHEx CHEx CHEx CHEx CHEx ClEx CHEx CHEx Cl#Ex CHEx Cl+Ex
Detector 1 Channel .
Detector 1 Extend (s) - 00 - 00 . 00 00 00 00 00 00- 00 00 00 00
Detector 1 Queue (s) 00 00 00 0.0 00 00 0.0 0.0 00 00 00 0.0
Deteclor 1 Delay (s) - 00 00. 00 - 0D 0.0 - 00 0.0 0.0 00 00 00 0.0
Deteclor 2 Posilion(m) 9.4 9.4 9.4 94
Detector 2 Size{m) 0.6 0.6 0.6 0.6
Deteclor 2 Type Cl4Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel -
Detector 2 Extend (3) 0.0 0.0 0.0 0.0
Tum Type Perm Perm  Perm Perm pm+pl Petm  Perm Perm
Protecled Phases 6 2 3 8 4
Permilled Phases 6 6 2 2 8 B 4 4
Datector Phase 8 B (i 2 2 2 3 8 B 4 4 4
Synchro 7 - Reporl



Lanes, Volumes, Timings 137 Ave PM Peak
20: 137 Ave & East Collector 03/03/2008

Minimum Initial (s) 40 4.0 4.0 4.0 4.0 4.0 40 4.0 40 40 4.0 4.0

Minimum Split (s) 200 200 200 200 200 200 80 - 200 200 200 200 200
Tatal Split (s) AL M0 MO0 M0 MO MO 40 MO0 MO N0 200 200
Tolal Spiit (%) ATT% AT 0% 47.T% 47.7% 47Th 47.7% 21.5% 523% 523% 30.8% 30.8% 30.8%
Maximum Green (s) 270 @FO0 @O 20 WO WO 100 300 300 180 160 160
Yellow Time (s) 35 1% 35 35 35 35 35 -5 35 35 3.5 3.5
All-Red Time (s) 0.5 05 0.5 0.5 0.5 0.5 0.5 0.5 0.5 05 05 0.5
Lost Time Adjust (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 40 4.0 40 4.0 40 4.0 40
Lead/Lag Lead Lag  Lag Lag
Lead-Lag Oplimize? Yas Yes  Yes  Yes
Vehicle Extension (s) 30 3.0 3.0 30 3o 3.0 30 3.0 3.0 3.0 30 30
Recall Moda C-Max C-Max C-Max C-Max C-Max C-Max Mone MNone MNone Mone MNone None
Walk Time () 5.0 50 .50 5.0 50 5.0 5.0 5.0 5.0 50 5.0
Flash Doat Walk (s) "o M0 MO0 Mo 10 1.0 "o Mo 1Mo 110 110
Pedestrian Calls {#fhr) 0 ] 0 a0 . 0 0 0 0 0 0 0
Act Effct Green (s) 3.0 IO 36O IO /O WO 20 210 210 89 849 8.9
Actuated g/C Ratio - 055 O065- 055 055 055 055 042 032 032 01 -014 044
vic Ratio 047 047 004 060 021 042 082 008 065 032 007 0N
Control Delay : 144 109 a7 265 8.4 27 342 132 106 309 232 -108
Cigue I:re:layr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Tolal Delay 144 108 37 25 88 27 32 132 1086 309 232 109
LOS B B A G A A C B B c c B

Actuated Cycle Langlh: 65

Offsat: 0 (0%), Referenced lo phase 2:58TL and 6:NBTL, Start of Green

Natural Cycle: 60

Control Type: Acluated-Coordinated

Maximum vc Ratio: 0.82

Intersection Signal Delay: 14.8 Intersection LOS: B
Intersection Capacity Utilization 66.3% 1CU Level of Service C
Analysis Period (min) 15 '

Eplits and Phases:  20: 137 Ave & East Collector

lu.? )w’.’i ‘{uﬂ
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Lanes, Volumes, Timings 137 Ave PM Peak
72137 Ave & 03/03/2008

Lane Gmﬁgumllans % 'H“ H‘ i'f" k| if
Volume (vph) 735 164 1005 95 676 i
Ideal Flow (vphpi) 1800 1900 1900 1800 1900 1900
Storage Length (m) 6§5.0 500 1000 0.0
Slorage Lanes 2 2 1 1
Taper Length (m) 7.5 7.5 7.5 7.5
Lane Util. Factor 097 095 08 088 057 100
Frt ' 0.850 0.850
Fit Protected 0.950 0.850

Sald. Flow (prot) 3471 3579 3679 2818 4T 1601
Flt Permiilted 0.167 0.850

Satd. Flow (perm) 610 3579 3579 2818 3471 1601
Right Turn on Red Yes Yos
Satd. Flow (RTOR) 1080 24
Link Speed (k/h) 60 60 60

Link Distance (m) 2823 4244 2310

Travel Time (s) . 175 255 13.9

Peak Hour Faclor 092 092 09 . 082 082 092
Adj. Flow (vph) 799 178 1092 1080 T35 84
Shared Lane Traffic (%) .

Lane Group Flow {vph) 799 178 1092 1060 T 84
Enler Blocked Interseclion No Mo No o Mo -~ No
Lane Alignment Left Left Left Right LeRt Righl
Median Width{m) 74 ° T4 74

Link Cifset(m) 00 00 0.0
Crosswalk Width{m) - 4.8 4.8 4.8

Two way Left Tum Lane

Headway Factor - 099 099 099 09 099 099
Turning Speed (ki) 24 14 % 14
MNumber of Deteclors 1 2 2 G SR L | 1
Detector Template Leftt Thru Thru  Righl Left nght
Leading Detector (m) - 20 100 100 20 20 - 20
Tralling Detector (m) 00 00 00 00 00 00
Detector 1 Posilion(m) -~ 0.0 0.0 00 00 00 - 00
Detector 1 Size{m) 20 0§ 08 20 20 20
Detector 1 Type Cl#Ex CHEx CHEx CHEx CHEx Cl+Ex
Dalector 1 Channel

Deteclor 1 Extend {s) 00 © 00. Q0 0.0 0.0 0.0
Delector 1 Queus (s} 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Pasition{m) 9.4 94

Delector 2 Size(m) 0.8 08

Detector 2 Type CHEx CHEX

Detactor 2 Channel

Detector 2 Exlend (3) 0.0 0.0

Turn Type prvpl Parm Parm
Protected Phases 7 4 8 ]
Permitted Phases 4 8 i
Detector Phase 7 4 8 8 6 6

Synchro 7 - Report
Page 5



Lanes, Volumes, Timings 137 Ave PM Peak
12137 Ave & 03/03/2008

Minimum Initial {5) 40 40 40 4.0 40 40

Minimum Sphit (s) 80 20 200 200 200 200
Total Spiit () 160 400 240 240 200 200
Total Spiit (%) 26.7% 66.7% 40.0% 40.0% 33.3% 33.3%
Maximum Green (s) 120 360 200 200 160 160
Yellow Time (s) 35 35 35 35 - 35 35
All-Red Time (3) 0.5 05 0.5 05 05 0.5
Lost Time Adjust (s) 00 00 00 0.0 00 0.0
Total Lost Time (s} 40 40 40 4.0 4.0 4.0
Lead/Lag Lead Lag  Lag
Lead-Lag Optimize? Yes Yes  Yes
Vehicle Extension (s) o 30 30 3.0 30. 30
Recall Mode Mone MNome MNone MNone  Max  Max
Walk Time (s} 50 50 5.0 50 &0
Flash Donl Walk (s) M0 10 110 10 110
Pedestiian Calls (#fhr) - y w0 0o 0 0
Act Effct Green (s) B0 30 200 00 160 160
Acluated g/C Ratio 060 060 033 033 027 027
vic Ratip 085 008 092 064 079 017
Conlrol Delay 219 52 33 33 285 . b9
Queua Delay 0.0 0.0 0.0 0.0 00 00
Total Delay 218 52 M3 - .33 285 549
LOS ¥ A C A ¢ A
Approach Delay 188 185 26.2 \
Area Type: Cther
Cycla Length: €0
Actuated Cycle Length: 60
Natural Cycle: 60 - ;
Control Type: Actuated-Uncoordinated
Maximum vic Ratio: 0.92 ' s
Intersection Signal Delay: 20.2 Intersection LOS: C
Intersection Capacity Utiization 78.0% ICU Level of Servica D
Analysis Period (min) 15
Splits and Phases;  16: 137 Ave &
=" o
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Lanes, Volumes, Timings ‘ 137 Ave PM Peak
72137 Ave &  Riel Drive (com b /ned m'fr*r,i‘ﬂ“h'oﬂ\ 037032008

" SRt S W

Lane Configurations mOM MW if
Volume (vph) 735 184 1042 a75 G678 i
tdeal Flow (vphpl) 1900 1900 1900 1900 1900 1800
Sterage Length (m) - 650 500 100.0 0.0
Storage Lanes 2 2 1 1
Taper Length {m) 7.5 7.5 1.5 7.5
Lane Util. Factor D97 085 095 088 087 100
Fri 0.850 0.850
Flit Protected 0.950 0.950

Satd. Flow (prof) 71 3579 3579 2818 T 1601
Flt Permitled 0.129 0.950

Sald. Flow (peim) 471 3579 3579 2818 3471 1800
Right Turn on Red Yes Yes
Sald. Flow (RTOR) 1011 B4
Link Speed (k) 60 60 60

Link Distance (m) 3582 4244 210

Travel Time (s) . 215 255 139

Peak Hour Factor 092 092 092 092, 092 092
Adj. Flow {vph) . 799 200 113 1060 736 B4
Shared Lane Traffic (3) : -]

Lane Group Flow (vph) 799 200 1133 1060 735 84
Enter Blocked Infarsaction No No No No No o
Lane Alignment Leffl Left Left Right Let Right
Median Widih(m) Th, <14 74

Link Offset{m) 0.0 0.0 0.0
Crosswalk Width{m) 48 - 48 4.8

Two way Left Turn Lane

Headway Factor 089 089. 09 . 099 098 099
Turning Speed (kih) 24 14 24 14
Number of Detectors 1 2o 2 1 K ff 1
Detector Template Left  Thru  Thru  Righl Left  Right
Leading Delector (m) - 20 100 100 20, 20 20
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Deteclor 1 Posifion{m) 00 00 0.0 0.0 0.0 0.0
Detector 1 Size(m) 20 0.6 0.6 20 2.0 20
Datector 1 Type - - Cl#Ex Cl+Ex CHEx ClEx .CH#Ex Cl+Ex
Detector 1 Channel

Detector 1 Exlend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queua (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 00 - 00 0.0 0.0
Detector 2 Position{m) 9.4 94

Detector 2 Size(m) 06 0.6

Delector 2 Type Cl+Ex  Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0

Turn Type " pmipt Perm - Perm
Protected Phases 7 4 ] B
Permitled Phases 4 8 G
Detector Phase 7 i 8 8 B 6

Synchro 7 - Report
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Lanes, Volumes, Timings 137 Ave PM Peak
73 137 Ave & 03/03/12008

Minimum Initial (s) 40 40 4.0 40 40 4.0
Minimurm Spiit () 80 200 200 200 200 200
Total Spiit (s) 8.0 6500 30 MO0 250 250
Tolal Spiit (%) 253% 66.7% 413% 41.3% 333% 333%
Maximum Green (s) 150 460 270 270 210 210
Yeflow Time (s) 35 35 356 35 - 35 a5
Al-Red Time (s) 05 05 05 05 0.5 0.5
Lest Time Adjust (s) 00 00 0.0 00 00 00
Tolal Lost Time (s) 40 40 40 40 40 4D
Lead Lag Lag
Lead-Lag Optimize? Yes Yes  Yes
Vehicle Extension (s) 30 30 30 30 30 3.0
Recall Mode Mone MNone None None C-Max C-Max
Walk Time (s) 5.0 5.0 5.0 50 50
Flash Dont Walk (s) Ho 110 10 10 110
Pedestrian Calls (#/hr) : ] 0. 0 0 0
Act Effct Green (s) 460 460 270 270 210 210
Actuated g/C Ratio 061 061 .- 036 036 028 028
vic Ratio 08 003 088 064 076 017
Control Delay L3186 323 38 W5 6.2
Clueus Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 318 61 323 38 305 6.2
LOS C A c A ¢ A
Approach Delay . 287 185 28.0
Area Type: Other
Cycle Length: 75 - -

Acluated Cycle Lenglh: 75

Offset: 48 (64%), Referenced to phase 2: and 6:5BL, Start of Green

Matural Cycle: 60

Control Type: Actualed-Coordinated

Maximum wic Ratio: 0.90

Interseclion Signal Delay: 22.5 : Interseclion LOS: C
Inferseclion Capacity Ullization 79.1% ICU Level of Service D
Analysis Period (min) 15 5

Splits and Phases:  16: 137 Ave &

N _

P e e ,x'hl
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Lanes, Volumes, Timings

137 Ave AM Peak

7137 Ave & Hiel Deive (combiped in ferapction) 03/03/2008
»n t ) L* 1 J >} 2 A4 ¢ K VY
Lane Gﬂnﬁgumﬂms o M it "i‘[ 'M‘ i‘r bkl $  Ff 5 3 i
Volume (vph) 506 197 205 176 1045 395 202 120 143 110 285 599
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1500
Slorage Length (m) 85.0 1250 1100 1100 800 800 800 90,0
Slorage Lanes 2 1 2 1 2 1 1 1
Taper Length (m) 7.5 7.5 75 75 75 w76 7.5
Lane Ulil. Factor 097 085 100 087 085 1.00 097 1.00 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Fit Protected 0.950 0.950 0.950 0.950
Sald, Flow (prot) Jr1 379 1601 34T 3579 1801 3471 1883 1601 1780 1883 1609
Fit Parmitted 0.850 0618 0.256 0.674
Satd, Flow (perm) 3471 3579 1601 2288 3579 1801 935 1883 1601 1269 1883 1801
Right Tum on Red Yes Yes Yas Yes
Sald. Flow (RTOR) 321 225 155 622
Link Speed (k/h) 70 70 50 50
Link Distance (m) 357.6 316.3 153.1 171.0
Travel Time (5) 184 16.4 10 12.3
Peak Hour Faclor 092 092 092 052 092 092 092 092 092 092 092 092
Adj. Flow (vph) 550 214 321 191 1136 429 220 130 155 120 310 651
Shared Lane Traffic (%)
Lane Group Flow (vph) 550 24 320 11 1136 429 220 130 155 120 310 651
Enter Blocked Intersection No No No Mo Mo Mo No No No Mo No No
Lane Alignment Left Left  Right Left Left  Right Laft Left  Right Laft Left  Righl
Median Width{m) 7.4 7.4 74 74
Link Offset(m) 0.0 0.0 0.0 0.0
Crosswalk Widih(m) 4.8 48 48 48
Two way Left Turn Lane
Headway Factor 099 089 099 099 09 099 099 099 093 099 099 099
Turning Speed (kh) 24 14 24 14 4 14 24 14
Number of Delectors 1 2 1 1 2 1 1 2 1 1 2 1
Detector Template let Thru Right Let Thru Right Let Thu Right Left Thru  Right
Leading Deatector (m) 20 100 20 20 100 20 20 100 20 20 100 20
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 00 00 00 00 00 00 00 00 00 00 00 00
Delector 1 Size{m) 20 0.6 2.0 20 0.6 20 20 0.6 20 20 06 20
Detector 1 Type Cl+Ex CHEx Cl4Ex Cl#Ex CHEx ChEx ClH+Ex CHEx CHEx Ci#Ex CHEx CHEX
Datector 1 Channel
Detector 1 Extend (5) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Cueus () 00 00 00 00 0.0 0.0 00 00 00 00 00 00
Detector 1 Delay (s) 00 00 00 00 00 00 00 00 00 00 00 00
Detector 2 Position{m) 9.4 9.4 9.4 9.4
Detector 2 Size(m) 0.6 0.8 0.8 0.6
Delector 2 Type CHEx Cl+Ex Cl+Ex Cl+Ex
Delector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Tum Type Prol Perm  Perm Perm  pm+pt Perm  Perm Perm
Protected Phases 5 2 @ 7 4 8
Parmitted Phases 2 L] 6 ) 4 B 8
Detector Phase 5 2 2 6 i} & 7 4 4 8 8 8
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Lanes, Volumes, Timings
73137 Ave &

137 Ave AM Peak

03/03/2008

Minfmum Initial (s) 4.0 4.0 4.0
Minimuem Spit (s) 80 200 200
Total Split (s) 180 490 490
Tolal Split (%) 225% 61.3% 61.3%
Maximum Green (s) 140 450 450
Yeliow Time (s) 35 35 3.5
All-Red Time (s) 0.5 0.5 0.5
Lost Time Adjust (s) 00 00 00
Tolal Lost Time (s) 40 40 40
Leadllag - Lag

Lead-Lag Oplimize? Yes

Vehicle Extension (s) 30 30 3.0
Recall Mode MNone Mone MNone
Walk Time (s) 50 50
Flash Dont Walk (s) 110 110
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 14.0 450 450
Actuated g/C Ratio - " 018 056 0.56
vic Ralio 091 011 03
Control Delay 440 - 83 24
Queue Delay 0.0 00 00
Total Delay 44.0 a3 24
LOS D A A
Approach Delay 24.6
Approach LOS ¢

Area Type: Other

Cycla Length: 80
Actuated Cycle Length: 80

40 4.0 4.0 4.0
200 200 200 8.0
A0 MO0 MO 8.0

38.8% J8.8% 3868% 10.0%
20 20 210 4.0

35 35 35 as

0.5 05 0.5 0.5

0.0 00 0.0 0.0

4.0 4.0 4.0 40
Lead Llead Lead Lead

Yes Yes Yes Yes

30 30 3.0 30

MNone MNone MNone None

50 50 5.0

10 M0 110

0 0 0
7o /0 #wWO 270
0.3 034 034 034
025 084 062 050
203 421 147 - 232

00 00 0.0 0.0

203 421 147 232
c ¥ B c
330
G

Offset: 8 (10%), Referenced to phase 4:NETL and B:SWTL, Start of Green

Matural Cycle: 80
Control Type: Actuated-Coordinated
Maximum wic Ratio: 0.94

3.0
C-Max
5.0
11.0

270

4.0 4.0
200 200
230 20
28.8% 20.8%
190 190
35 35
08 0.5
0.0 0.0
40 4.0
Lag  Lag
Yes Yos
30 3.0
C-Max C-Max
50 5.0
1.0 1.0
[ KRR
190 190
024 02
040 069
04 373
0.0 0.0
04 W3
c D
2041
C

Intersection Signal Delay; 25.9 Intersection LOS: C
Intersection Capacily Ulilization 77 4% ICU Level of Senvice D
Analysis Period (min) 15 i
Splits and Phases:  15: 137 Ave &
1 o2 /“r 24

'4_3'-;-' Lt v e ik, S T e | "ﬂl"&" T q
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40
20,0
23.0

28.8%
18.0

3.5

0.5

0.0

4.0

Lag
Yes
3.0
C-Max
5.0
11.0
0
19,0
0.24
0.76
10.0

0.0
10.0

A
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Lanes, Volumes, Timings

1: McKenney Ave & N-EW Off Ramp F\ M PF(] _k’ 03/03/2008
Lane Configurations " fr wm M~ R i
Volume (vph) 0 286 475 713 3B 0 0 0 0 31 0 9
ldeal Flow (vphpl) 1900 1900 1800 1900 1900 1800 1900 1900 1900 1900 1800 1900
Storage Length (m) 0.0 1000 750 0.0 0.0 0.0 1000 100.0
Slorage Lanes 0 1 2 0 0 1] 1 1
Taper Length (m) 7.5 B 78 7.5 7.5 7.5 7.5 7.5
Lane ULil. Factor 100 095 100 097 085 100 100 100 100 087 100 100
Frt 0.850 (.850
Fit Pratecled 0.950 0.950
Sald. Flow (prot) 0 3579 1801 M7 367 0 0 0 0 N 0 1601
Fit Permitted 0.950 0.950
Satd. Flow {parm) 0 3579 1601 M7 3579 0 0 0 0 Mn 0 1601
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) 516 104
Link Speed (k/h) 50 50 50 50
Link Dislance (m) 102.0 179.8 199.6 198.0
Travel Time (s) . 73 129 14.4 14.3
Peak Hour Factor 092 092 092 092 092 092 092 092 092 08 0982 092
Adj. Flow (vph) 0 M1 518 75 362 0 ] 0 0 362 0 104
Shared Lane Traffic (%)
Lana Group Flow (vph) [ - & 516 775 38l ] 0 ] 0 382 0 104
Enter Blocked Intersection Mo No No No No No No No Mo Mo No Mo
Lane Alignment Left Left Right Let Let Right Left Left Right Left Leit Righl
Median Width{m) 74 74 74 74
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Width{m) 4.8 48 4.8 4.8
Two way Left Turn Lane
Headway Factor 099 08 0689 099 09 089 05 099 083 099 0% 099
Turning Speed (kh) 24 25 24 14 24 14 24 25
Number of Deteclors 2 2 2 2 2 2
Detector Template
Leading Detector (m) 152 152 152 152 15.2 15.2
Trailing Detector (m) 00 00 00 00 0.0 0.0
Detector 1 Position(m) 0.0 0.0 00 00 0.0 0.0
Detector 1 Size(m) 18 18 18 18 18 1.8
Detector 1 Type CHEx CHEx Cl#Ex CHEX CHEX Cl+Ex
Delector 1 Channel
Detector 1 Extend (5) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s} 0.0 0.0 0.0 0.0 0.0 0.0
Detactor 1 Delay (s) 00 00 00 00 0.0 0.0
Deteclor 2 Position(m) 134 134 134 134 134 134
Deteclor 2 Size{m) 1.8 18 1.8 1.8 18 1.8
Datector 2 Type CiHEx CHEx CHEx CHEX CleEx Cl+Ex
Detector 2 Channel
Detector 2 Extend (5) 0.0 00 0.0 0.0 0.0 0.0
Turn Type Perm  Prot custom custom
Protected Phases 2 1 6
Permitted Phases 2 8 4
Detector Phase 2 2 1 6 8 4
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Lanes, Volumes, Timings

2: McKenney Ave & EW-N OnRamp A Y 'Fff:-qiﬁ

Lana Configurations

I
Volume (vph) 98 523 0 0 8% 180 190 - 0 332 0 0 0
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Storage Length (m) 70.0 00 00 1000 1000 1000 00 0.0
Slorage Lanes 1 0 0 1 i 1 0 0
Taper Length (m) 75 TRy A G 7.5 575 r e TR 75
Lana UMl Factor 100 095 100 100 08 100 097 100 100 100 100 1.00
Frt ' 0850 0.850 ;
Flt Protected 0.930 0.950
Satd. Flow {prof) 1789 3579 0 0 3579 1601 3471 0 1601 0 0 0
Fit Permitted 0.219 0.950
Satd. Flow (perm) 412 3579 0 0 3579 1601 34N 0 160 0 0 0
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) 207 205
Link Speed (k/h} 50 50 50 0
Link Distance {m) 179.6 3548 2016 199.0
Travel Time (s) 129 255 14.5 14.3
Peak Hour Factor ©092 092 092 09 092 082 092 082 092 092 092 082
Adj. Flow (vph) 104 568 0 0 930 207 20? 0 381 0 0 0
Shared Lane Traffic (%) ' R, - S '
Lane Group Flow (vph) 104 568 0 0 930 27 207 0 361 0 0 0
Enter Blocked Intersection Mo Mo No 'No No - No  No. No No. No No No
Lang Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Righl
Median Width(m) 74 74 REhEeLT o B 74
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Width{m) 4.8 48 4.8 48
Two way Left Tum Lane _
Headway Faclor 09 099 09 093 099 09 - 099 09 099 089 099 099
Turning Speed (ih) 24 14 24 25 24 %5 24 14
Number of Detectors: 2 2R ) 2 2 2 2
Detector Template
Leading Detector {m). 115:25 13152 1820800152 15.2
Trailing Detector (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 0.0 0.0 0.0 00 00 0.0
Detector 1 Size(m) 18 18 18 18 18 18
Detector 1 Type CHEx Cl+Ex - ChHEx  CHEx CHEX CHEX
Detector 1 Channel
Detector 1 Extend (s) 00 00 00 00 00 00
Detector 1 Queue (s) 00 00 00 00 00 0.0
Detector 1 Delay (s): 200 - 00 .00 0.0 0.0 0.0
Detector 2 Posilion(m) 134 134 134 134 134 134
Detector 2 Size{m) 18 18 18 1.8 18 18
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex CHEx GHE: Cl+Ex
Detector 2 Channel : ; : :
Delector 2 Extend (s) 00 00 00 00 00 0.0
Tum Type Perm ‘Perm  custom custom
Prolecled Phases 2 6
Permitted Phases 2 B 4 B
Detector Phase 2 2 8 6 4 8
West Regional Road al Meadowview Drive 12:00 pm 28/10/2005 95000 Population, AM Peak Synchro 7 - Reporl
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Lanes, Volumes, Timings
2: McKenney Ave & EW-N On Ramp

Minimum Initial (s) 40 40 40 40 40

0.0 0.0 0.0

0.0% 0.0%  0.0%

0.0 0.0 0.0

4.0 4.0 4.0
175.0

Minimum Split (s) 210 210 - 210 210 210
Total Split (s) 40 240 0.0 00 240 240 210
Total Split (%) 53.3% 533% 00% 00% 533% 5833%  467%
Maximum Green (s) 190  19.0 190 190 160
Yellow Time (s) 40 - 40 4.0 40 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 40 <10 0.0 00 40 10 10
Tolal Lost Time (s) 40 40 40 40 40 40 40
Leadllag - . {

Lead-Lag Optimize?

Vehicle Exlension () 3.0 3.0 30 3.0 3.0
Recall Mode Muna None MNone  Mone C-Max
Walk Time (s) - 50 50 - . 50 50 5.0
Flash Dont Walk () 1.0 1.0 110 N0 110
Pedestrian Calls (#hr) QLA : 0 1] 0
Act Effct Green {s) 183 183 183 183 187
Actuated g/C Ratio 041 041 041 041 042
vic Ratio 062 039 064 027 014
Control Delay 308 100 abaeey L LAY | 9.3
Queue Delay 00 00 00 00 00
Total Delay 308 100 RS 153 61 .03
LOS C A B A A
Approach Delay : R L b 136

Approach LOS B B

Queue Length 50th (m) 57 145 Lk T e
Queue Length 95th (m) #238 227 493 midd 11‘.} 1
Internal Link Dist {m) 156.6 3308 e

Turn Bay Length (m) 70. D 100.0 10{1.1‘.1
Base Capacity (vph) 483 1591 1591 827 1444
Slarvation Cap Reductn 0 0 0 0 0
Spillback Cap Reducin O R D i ' 05530 [
Slorage Cap Reducin 0 0 0 0 0
Reduced vic Ratio. 057 038 058 025 014
Cycia Langth 45

Actuated Cycle Length: 45 : :

Offset: 0 (0%), Referenced to phm 4 HBL and B.NBR Startuf Gmm

Natural Cycle: 45 .

Control Type: Actualed-Coordinated

Maximum vic Ratio: 0,64 .
Intersection Signal Delay: 12.1 Intersection LOS: B
Intersection Capacity Utlization 69.3% ICU Level of Service C
Analysis Period (min) 15

# 95th percenlile volume exceeds capacity, queue may be longer.
Queue shown is maximum afier iwo cycles.

West Regional Road al Meadowview Drive 12:00 pm 28/10/2005 95000 Population, AM Peak
Bhuser_name’
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Lanes, Volumes, Timings
11: McKenney Ave & AN p{-}q ¥ 03/03/2008

Lane Conﬁyﬂalmns 4h Ib d i 4 i
Volume (vph) 43 792 20 22 743 47 96 16 107 )| 25 207
Ideal Flow (vphpl) 1900 1900 18900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Util. Factor 095 095 095 095 08 09 100 100 100 100 100 100
Fil 0.996 0.891 0.850 0.850
Flt Protected 0.997 0.958 0.9539 0.957

Satd, Flow (prol) 0 3554 0 0 3543 0 0 1806 1601 0 1802 1601
Fit Permitled 0.870 0.914 0.609 0.663

Sald. Flow (perm) 0 30 0 0 a4 0 0 1147 1801 0 1243 1601
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) (i 16 61 74
Link Speed (kih) 50 50 50 50

Link Distance (m) 354.8 162.1 1230 1374

Travel Time (s) 255 "7 89 a9

Paak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 47 81 2 24. 808 8. 104- 17 146 25 7 205
Shared Lane Traffic (%) :

Lane Group Flow (vph) 0 930 0 0 883 0 0 121 118 0 218 225
Enter Blocked Intersection Mo Mo o No No Mo No Mo Na Nao MNo No
Lane Alignment Left Left.  Right Left Left  Right Left Left  Right Left - Left Righl
Median Width(m) 0.0 0.0 0.0 0.0

Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Widih{m) 4.8 4.8 448 4.8

Two way Left Turn Lane - ; :

Headway Factor 009 099 099 099 09 0989 099 099 09 089 09 099
Turning Speed {lh) 24 1 24 14 2 9 - 14
Turn Type Parm Perm Parm Perm  Perm Pam
Prolected Phases - 4 8 ek ]
Permitted Phases # B 2 2 ] 6
Minimum Split (s) 210 210 210 210 210 20" 2.0 20 210- 210
Tolal Split (s) 230 20 00 230 230 00 220 20 220 220 220 220
Total-Split (%) 501% 511%  0.0% S11% 51.1% 00% 48.9% 489% 48.9% 489% 48.9% 48.9%
Maximum Graen (3) 180 18.0 180 18.0 170 170 170 170 170 170
Yellow Time (s) - - 40 . 40 40 40 4.0 40 40 40 40 4.0
All-Red Time (s) 1.0 10 10 10 10 10 10 10 10 10
Lost Time Adjust (s) 00 00 0.0 0.0 00 00 00 0.0 0.0 0.0. 00 0.0
Total Lost Time (s) 50 50 40 50 50 40 50 60 50 50 50 50
Lead-Lag Optimize?

Walk Time (s) 50 " 50 50 5.0 50 50 50 5.0 50 50
Flash Dont Walk (s} 1.0 110 1o 1.0 1Mo 110 110 10 #Ho 10
Pedestrian Calls (i) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (3) 18.0 18.0 170 170 70 170
Actuated g/C Ralio 0.40 0.40 038 038 036 038
vic Ralio 0.75 0.68 028 018 055 035
Caontrol Delay 164 14.1 120 6.2 T4 8.6
Queue Delay 00 0.0 0.0 0.0 00 00
Total Delay 164 14.1 120 6.2 174 86
LOS B B B A B A

Synchro 7 - Report
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Lanes, Volumes, Timings ,
11: McKenney Ave & AN {5a ke 03/03/2008

i

Arga Type: Olher

Cycle Length: 45

Actuated Cycle Length: 45

Offset: 0 (0%), Referenced lo phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 46

Conlrol Type: Pretimed

Maximum vic Ratio: 0.75

Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacily Utiization 79.7% ICU Leve! of Service D
Analysis Period (min) 15

Splits and Phases:  11: McKenney Ave &
e e g s

[22
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Lanes, Volumes, Timings
1: McKenney Ave & N-EW Off Ramp

PM Rak

«’-—w r"-‘k*\

Volume (vph) 0 250 200 350 700 0 0 0 0 200 0 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Slorage Length (m) 0.0 1000 750 0.0 0.0 0.0 1000 100.0
Storage Lanes 0 1 2 0 0 1] 1 i
Taper Lenglh (m) 7.5 7.8 7.5 75 75 7.5 75 7.5
Lane Ul Faclor 100 095 1.00 057 085 100 100  1.00 1.00 0497 1.00 1.00
Frt 0.850 0.850
Fll Protected 0.850 0.950
Sald. Flow (prot) ¢ 3579 1600 M7 3570 ] 0 0 0 n 0 1601
Flt Permilted 0.950 0.950
Sald. Flow (perm) 0 3579 180 M1 3679 0 0 0 0 M¥H 0 1601
Right Turn on Red Yas Yes Yas Yes
Satd. Flow (RTOR) 217 109
Link Speed (kh) 50 60 50 50
Link Distance (m) 102.0 179.6 199.6 198.0
Travel Time (s) 13 129 144 143
Peak Hour Factor 092 092 092 082 09 05 08 082 082 092 082 092
Adj. Flow (vph) 0 272 27 380 761 0 0 0 0 27 0 109
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 272 M7 w0 78 0 ] 0 o 217 0 109
Enter Blocked Intersection No o No No No No No No Mo No No No
Lane Alignment Left Left Right Left Lekt Right Left Left Right Left Left Right
Madlan Width{m) 74 74 74 74
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Width{m) 4.8 4.8 48 4.8
Twio way Left Tum Lane
Headway Faclor 09 09 09 099 09 099 099 05 099 099 099 099
Turning Speed (k/h) 24 25 4 14 24 14 24 25
Mumber of Deteclors 2 2 2 2 2 2
Detector Templale
Leading Deleclor (m) 152 162 152 152 15.2 15.2
Trajling Deteclor (m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Posilion{m) 0.0 0.0 0.0 00 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 1.8 18 1.8
Datector 1 Typa ChEx Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Cueue (3) 0.0 0.0 0.0 0.0 0.0 0.0
Deteclor 1 Delay (s) 0.0 00 00 0.0 0.0 0.0
Deteclor 2 Posilion{m) 134 134 134 134 134 134
Deteclor 2 Size(m) 1.8 1.8 18 1.8 1.8 18
Detector 2 Type Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (5) 0.0 0.0 0.0 0.0 0.0 0.0
Tum Type Free  Prot custom Frea
Prolacled Phases 2 1 B
Permitted Phases Frea 8 Frea
Detector Phase 2 1 6 B

Synchro 7 - Report
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Lanes, Volumes, Timings
1: McKenney Ave & N-EW Off Ramp  12[Y) Pea k Jonv2008

» sy AN P pNs | 4

A BT ERRA S WNE BT

Switch Phase

Minimum Initial () 4.0 40 40 4.0

Minimum Spiit (s) 2.0 90 210 210

Tolal Split () 00 210 00 130 30 0.0 0.0 0.0 00 20 0.0 0.0
Total Split (%) 0.0% 382% 00% 236% 6168% 00% 00% 00% 00% 382% 00% 00%
Maximum Green (s) 16.0 80 290 16.0

Yellow Time (s) 4.0 40 40 4.0

All-Red Time (3) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 -0 00 10 -0 0.0 0.0 0.0 00 -0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 40 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag

Lead-Lag Oplimize? Yes Yes

Vehicla Extension (s) 3.0 30 30 3.0

Recall Mode None None  None C-Max

Walk Time (s) 50 5.0 5.0

Flash Dont Walk (s) 110 1.0 1.0

Pedestrian Calls (#fr) ' 0 0 0

Act Effct Green (s) 104 550 N7 262 208 55,0
Aclualed giC Ralio 019 100 021 048 0.38 1.00
wic Ralio 040 014 051 045 017 0.07
Contrel Delay 209 02 97 103 129 0.1
Queue Delay 00 00 00 00 0.0 0.0
Total Delay 208 02 a7 103 129 0.1
LOS C A A B B A
Approach Delay 1.7 10.1

Approach LOS B B

Area Typa: er

Cycle Length: 55

Acluated Cycla Length: 55

Offset: 54 (98%), Referenced to phase 4: and 8:SBL, Start of Green

Natural Cycle: 55

Conltrol Type: Actuated-Coordinated

Maximum vic Ratio: 0.51

Intersecion Signal Delay: 10.3 Intersection LOS: B
Intersection Capacity Utilization 45.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases: 1. McKenney Ave & N-EW Off Ramp

—Png (’1
B T 2
e

® 28
e e e ey | 20s FiRRUERGAET|
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Lanes, Volumes, Timings
2: McKenney Ave & EW-N On Ramp

PN Pea K

Lana ﬂmﬁgurallms

Volume (vph) 100 350 . 0 500 0 750 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 70.0 00 100.0 1000 00 0.0
Slorage Lanes i 0 1 1 0 0
Taper Length {m) 75 75 ; 1.5 1.5 7.5 7.5
Lane Ut Factor 100 09 100 100 095 1 DEI 097  1.00 100 100 100  1.00
Frt ' 0,850 0.850

Flt Protected 0.930 0.950

Satd. Flow (prot) 1789 3579 0 0 3579 1601 M 0 1601 0 0 0
Fit Permilted 0.320 0.950

Satd. Flow (perm) 603 3579 0 0 3579 1601 3471 0 1601 0 0 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 380 699

Link Speed (k) 50 50 50 50

Link Distance (m) 1?9 6 360.2 201.6 199.0

Travel Time (s) - 129 259 14.5 14.3

Peak Hour Faclor 092 092 0% 082 092 082 082 082 092 092 092 092
Adj. Flow (vph) we 380 0 0 598 380 543 0 B8 0 0 0
Shared Lane Traffic (%) - ' :

Lane Group Flow (vph) 109 380 0 0 598 380 543 0 85 0 0 0
Enter Blocked Intersection o No No No No No No No No . Mo No No
Lane Alignment Left  Left Right Let Left Right Left Left Right Left Left Right
Median Width{m) 74 74 74 7.4

Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Width(m) - 48 4.8 4.8 4.8

Two way Left Turn Lane

Headway. Factor 099 099 09 09 099 09 099 099 099 0929 093 099
Turning Speed (kh) 24 14 24 25 24 % 24 14
Number of Detectors 2 2 2 2 2 2

Detector Template

Leading Detector (m) 1152 :45:2: 152 152 - 152 15.2

Trailing Deteclor (m) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Position(m) - 00 00 00 00 00 0.0

Detector 1 Size(m) 18 18 18 18 18 18

Detector 1 Type - Cl+Ex - Cl+Ex Cl#Ex CHEx CMHEx Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 00 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 00 00 0.0

Detector 2 Pesition(m) 134 134 134 134 134 134

Detector 2 Size(m) 18 18 - IR Rt . 18

Detector 2 Type CHEX Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel :

Detector 2 Extend (s) 00 00 00 00 00 0.0

Turn Type Perm Free cuslom Free

Protected Phases 2 6

Permitted Phases 2 Free 4 Free

Delector Phase 2 2 B 4

West Regional Road at Meadowview Drive 12:00 pm 28/10/2005 95000 Population, AM Peak Synchro 7 - Report
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Lanes, Volumes, Timings

2: McKenney Ave & EW-N On Ramp

4.0

Minimum Initial {s) 4.0 4.0

Minimum Split (s) 20 A ﬂ 21.0 21.0

Tolal Split (s) 300 300 00 00 300 00 250 0.0 0.0 00 00 0.0
Tolal Split (%) 54.5% 54.5% 00% 00% 545% 0.0% 455%  00% 00% 00% 00% 0.0%
Maximum Green (s} 250 250 250 20.0

Yellow Time (s) 40 4.0 40 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 40 <10 00 0.0 -10 00 10 00 . 00 00 00 0.0
Total Lost Time (s) 4.0 40 40 40 40 40 40 4.0 4.0 40 40 4.0
Lead/Lag

Lead-Lag Dp!lmim?

Vehicle Extension (s) 3.0 30 3.0 30

Recall Maoda Mone  None Maone C-Max

Walk Time (s) - 50 5.0 50 8.0

Fiash Dont Walk (s) "o 10 11.0 11.0

Pedastrian Calls (#/hr) 0= a0 0 R

Act Effct Green (5) 166  16.6 166 550 304 55,0

Actuated g/C Ratio 030 030 030 1.00 055 1.00

vl Ratio 060 035 05 024 (.28 0.51

Control Delay 252 88 (LR B SR 1.2

Clueue Delay 0.0 0.0 0.0 0.0 0.0 00

Total Delay 252 B8 175 0.3 79 12

LOS C A B A A A

Approach Delay 12.5 109 s

Approach LOS B B

Queue Length 50th (m) ° 201D 266 00 123 ° 0.0

Queue Length 85th (m) 184 178 311 00 269 0.0

Internal Link Dist (m) : 155.6 3.2 L ATT6 1750

Turn Bay Length (m) 700 100.0 1000 100.0

Base Capacity (vph). 285 1692 1692 1601 1921 1801

Starvalion Cap Reducin 0 0 0 0 0 0

Spillback Cap Reducin - 05250 ek 0 0

Storage Cap Reducln 0 0 0 0 0 0

Reduced vic Ratio - 038 022 - 035 024 028 0.51

Cycle Lengu-. 55

Actuated Cycle Length: 55

Offset: 0 (0%), Referenced lo phase 4 NBL and 8, Start of Green, Master intersection
Natural Cycle: 45 :
Control Type: Actuated-Coordinated

Maximum vic Ratio: 0.60

Intersection Signal Delay: 7.8 Intersection LOS: A
Intersection Capacity Utilization 45.0% ICU Lewvel of Service A"
Analysis Period (min) 15

Synchro 7 - Report
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Lanes, Volumes, Timings
2: McKenney Ave & EW-N On Ramp 2110412008

Splits and Phases:  2: McKennay Ave & EW-N On Ramp

~+ 52 a4
Qﬂs i e e e R B :-{ 25; S e R L ] E
—

gk
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Lanes, Volumes, Timings
11: McKenney Ave & 2N Pen i 03/03/2008

S T e S N S S T

Lana Cmﬁg.mﬂms iy b

Volume (vph) 168 855 7 B6 780 187 38 23 43 92 18 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1200 1900 1900 1900 1900 1800 1900 1900
Storage Length (m) 0.0 00 00 0.0 0.0 600 600 0.0
Storage Lanes 1] 0 ] 0 ] 1 1 0
Taper Length (m) 15 75 15 75 15 75 76 e
Lane Util. Factor 095 095 095 095 09 095 100 100 100 100 100 100
Frt 0.989 0.973 0.850 0.878
Fit Protected 0.992 0.996 0.970 0.950
Sald. Flow (prol) . 0 3611 0 0 3468 0 0 1827 1801 1780 1654 0
Flt Permitbed 0.572 0.7 0.788 0.714
Sald. Flow {perm) 0 2024 0 0 2510 0 0 1484 1601 1345 1654 0
Right Turn on Red Yes Yas Yes Yes
Satd. Flow (RTOR) 21 70 47 &9
Link Speed (ih) 50 50 50 50
Link Distance (m) 360.2 1306 1274 151.0
Travel Time (s) 259 9.4 9.2 108
Peak Hour Faclar 092 092 092 095 092 092 -0%2 092 0% 092 092 092
Adj. Flow (vph) 183 929 84 93 848 203 41 26 47 100 20 8
Shared Lane Traffic (%) )
Lane Group Flow {vph) 0 1198 0 0 1144 0 0 66 47 100 109 0
Enler Blocked Intersection No Mo No No No No Mo No No Mo Mo. No
Lane Alignment Lefl  Left Right Left Left Right Lef  Left Righ Let  Left Right
Median Width{m) 00 - 0.0 - ar a7
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Widih(m) 48 48 4.8 ' 48
Two way Left Turn Lane _
Headway Factor 089 099 09 09 09 099 099 .09 0989 099 099 09
Turning Speed (k) 24 14 24 14 24 14 24 14
Turn Type * Perm - Perm ' Perm Perm  Perm
Prolected Phases 4 8 4 i
Permitled Phases 4 _ a 2 2 ]
Minimum Split (s) 210 210 20 2.0 210 20 210 M0 N0
Total Split (s) 490 490 00 490 490 00 210 210 "20. 210 210 00
Tatal Split (%) 70.0% 70.0% 00% T00% T70.0% 00% 30.0% 300% 300% 300% 300% 0.0%
Maximum Green (s) 440 440 440 440 160 160 160 160 160
Yellow Time {s) 40 40 40 40 40 40 40 40 40
All-Red Time (s) 1.0 1.0 0 -~ 1.0 1.0 1.0 10 1.0 1.0
Lost Time Adjust (s) 00 00 00 00 00 00 00 00 00 00 00 00
Total Lost Time (s) 5.0 50 40 50 50 4.0 5.0 60 50 50 5.0 4.0
Lead/Lag
Lead-Lag Optimize? -
Walk Time (s) 50 50 50 5.0 50 60 50 50 50
Flash Dont Walk (s) 10 110 10 1.0 110 M0 M0 110 110
Pedestrian Calls (#/hr) 0 0 ] 0 0 0 0 0 ]
Act Effct Green (s) 44.0 44.0 160 160 160 160
Actuated g/C Ralio 0.63 0.63 023 023 023 023
vic Ralio 0.93 0.7 019 042 033 024
Control Delay 212 1.3 237 82 261 92

Synchro 7 - Report
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Lanes, Volumes, Timings )
11: McKenney Ave & PN eal 00372008

umy .
Tolal Delay ; : 26.1 9.2
LOS : c B c A c A

Cycle ng]m 70
Actuated Cycle Length: 70
Offset: 0 (0%), Referenced to phase E*MBTL and 6:5BTL, Slart of Green

Malural Cycle: 70
Control Type; Pretimed
Maximum wic Ratio: 0.93
Intersection Signal Delay: 19,2 Intersection LOS: B
Intarsaction Capacity Utilization 85.3% ICU Level of Service E
Analysis Pesiod (min} 15
Splits and Phases:  11: McKenney Ave &

4

o2 = .
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03/03/2008
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Lanes, Volumes, Timings
Giroux Road AM Peak

03/03/2008

Laanu Gmﬁguraﬁuns
Volume (vph)

Ieal Flow (vphpi)
Slorage Length (m)
Slorage Lanes

Taper Length (m)
Lane Ul Factor

Fri

Fit Protected

Satd. Flow (prot)

Flt Permilted

Satd. Flow (perm)
Right Turn on Red
Sald. Flow (RTOR)
Link Speed (kh)

Link Distance (m)
Travel Time (s)

Peak Hour Faclor

Adj, Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width{m)

Link Offset(m)
Crosswalk Width{m)
Two way Left Turn Lane
Headway Factor
Turning Speed (ih)
Number of Detectors
Deteclor Template
Leading Detector (m)
Trailing Detector (m)
Detector 1 Position{m)
Delector 1 Size{m)
Detector 1 Type
Defector 1 Channel
Detector 1 Extend (s)
Detector 1 Quaus (s)
Detector 1 Delay (s)
Detector 2 Posilion{m)
Detector 2 Size(m)
Detector 2 Type
Deatector 2 Channel
Datector 2 Exiend (s)
Turn Typa

Prolected Phases
Permitled Phases
Detector Phase

ST
5 M
570 9
1900 1900
1000
1
7.5
1.00  0.95
0.950
1788 3579
047
887 3579
§0
2046 °
o147
092 082
620 104
B20 104
No No
Lefl Lefl
37
0.0
4.8
099 089
24
2 2
152 152
0.0 0.0
0.0 0.0
18 1.8
ChEx  Cl+Ex
0.0 0.0
0.0 0.0
0.0 0.0
134 134
18 1.8
CI*EH CI+Ex
0.0 0.0
mel
4
4
7 4

AT i
Moo
333 475

1900 1900
0.0
1
14
095 1.00
0.850
3579 1601
3819 1601
Yes
516

50

o7
218
092 092
362 516
32 516
No - Mo
Left  Right
37
0.0
4.8
089  0.99

40

2 2
152 152
0.0 0.0

0.0 0.0
1.8 1.8

Cl#Ex  CleEx
0.0 0.0
0.0 0.0
0.0 0.0
134 134
18 1.8

CHEx CIEx
0.0 0.0

Perm

8
8
8 8

52

Left
T4
0.0
4.8

0.99.

2
2

15.2
0.0
0.0
1.8

Cl+Ex

0.0
0.0
0.0
134
18
Cl+Ex

0.0
6

]

- 181

1601
Yes

62 .

0.92°

62
52

Right

0.8 -

14

15.2
0.0
0.0
18

Cl+Ex

0.0
0.0
0.0
13.4
18
Cl+Ex

00
Free

Fres
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Lanes, Volumes, Timings
Giroux Road AM Peak 03/03/2008

RS T

Minimum fnitial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 80 200 200 200 200

Total Spiit {s) 320 700 380 380 200 00

Tolal Spiit (%) 36.6% 77.8% 422% 422% 22% 0.0%

Maximum Green (s) 280 660 M0 MO0 160

Yellow Time (s) as 45 35 35 35

All-Red Time (s) 05 05 05 05 05

Lost Time Adjust (s) 00 00 ©00 00 00 . 00

Total Lost Time (s) 40 40 40 40 40 40
Lead Lag Lag .

Lead-Lag Optimize? Yes Yes  Yes

Vehicle Extension (s) 300 30 30 ' 30 30

Recall Mode Mone C-Max C-Max C-Max  Max

Walk Time (s) - 50 50 50 50

Flash Dont Walk (s) "o 1Mo 11ge 1o

Pedestrian Calls (fhr) | 0 0 0 0

Act Effct Green (s) 660 660 427 427 160 900

Acluated g/C Ralio 073 073 047 047 - 048  1.00

vic Ralio 073 004 021 050 008 008

Conlrol Delay 107 34 Jd65 90 314 0.0

Cycle Length: 80
Actuated Cycle Length: 90

Offsel; 45 (53%), Referenced to phase 4.EBTL and 8:WBT, Start of Green
Natural Cycle: 60

Conirol Type: Acluated-Coordinated

Maxdmum vic Rafio; 0,73

Intersection Signal Delay: 11.3 Intersection LOS: B
Inlr,rsmﬂhn Capacity Utilization 67.7% _ ICU Level of Service C
Analysis Period (min) 15 -
Splils and Phases:  9: N-EW Ramp &
i
T R R S R e T O e S T
1—
“" eb “" al of
PTG RY M <F S TRTR e |
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Lanes, Volumes, Timings

Giroux Road AM Peak

03032008

Lana Grolip i
Lane Gunﬂguralluns
Volume (vph)
Ideal Flow (vphp!)
Storage Length (m)
Slorage Lanes
Taper Length (m)
Lane Uil Factor
Frt

Fll Protected

Sald. Flow (prot)
Fil Permitted

Satd. Flow (perm)
Right Tum on Red
Satd. Flow (RTOR)
Link Speed (k/h)
Link Distance (m)
Travel Tima (s)
Peak Hour Factor
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width{m)

Link Offset{m)
Crosswalk Width{m)

Two way Left Turn Lane
Headway Factor
Turning Speed (kh)
Number of Dateclors
Deatector Templala
Leading Deteclor (m)
Traifing Detector (m)
Datector 1 Position(m)
Detector 1 Size(m)
Detector 1 Type
Dateclor 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (3)
Datector 1 Delay (s)
Datector 2 Posilion(m)
Detector 2 Size(m)
Deleclor 2 Type
Detector 2 Channel
Deatector 2 Extend (s)
Turn Type

Protected Phases
Permitted Phases
Deleclor Phase

\Jod %Ht,f A

1900
100.0

7.5
1.00

0.950
1789
0.405

763

0.92

52
No
Left

0.99
24

152
0.0
0.0
1.8

Cl+Ex

0.0
00
00
134
1.8
ClEx

0.0
Perm

e

3579
3579

302.7

o218

0.92
104

104

3.7
0.0
4.8

0.99

15.2
0.0
00
1.8

Cl+Ex

0.0
0.0
0.0
134
18
CI+Ex

0.0

= N N
AT WERD S EdBRY
M it h if
523 48 190 285
1900 1900 1900 1900
100.0 0.0 0.0
1 1 1
75 7.5 75
095 100 100 100
0.850 0.850
0.950
3579 1601 1789 1804
0.950
3579 16801 1780 1601
Yos Yes
52 169
50 40
299.5 1221
216 11.0
092 092 092 092
568 52 207 310
568 52 207 310
Mo No Mo Mo
Left Right  Left Right
a7 a7
0.0 0.0
4.8 4.8
09 099 099 099
14 24 40
2 2 2 2
15.2 152 15.2 15.2
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
1.8 1.8 1.8 1.8
Ci#Ex Cl+Ex CHEx Cl+Ex
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
134 134 134 13.4
1.8 1.8 1.8 1.8
ClHEx ClvEx Cl+Ex Cl+Ex
0.0 0.0 0.0 0.0
Parm Parm
B B
] B
a a i1 [+
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Lanes, Volumes, Timings
Giroux Road AM Peak 03/03/2008

Switch Phase

Minimum Initial {s) 4.0 4.0 40 40 4.0 4.0
Minimum Spiit (s) 200 200 200 200 200 200
Total Spiit (s) 20 20 20 20 220 230
Total Split (%) 48.9% 48.9% 489% 489% 51.1% 51.1%
Maximum Green (s) 160 180 180 180 190 190
Yellow Time (s) 3.5 35 35 a5 35 35
All-Red Time (s) 0.5 0.5 0.5 05 05 05
Lost Time Adjust (s) 0.0 00 00 00 00 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
LeadiLag - -

Lead-Lag Oplimize?

Vehicle Extension (s) 30 30 30 30 30 30
Recall Mode C-Max C-Max C-Max C-Max Max  Max
Walk Time (s) 5.0 50 50 5.0 50 5.0
Flash Dont Walk (s) 110 10 Mo MO0 MO0 110
Pedestrian Calls. (fihr) 0+ 0 0 0 0 0
Act Effct Green (3) 180 180 180 180 190 190
Acluated g/C Ratio 040 040 040 040 042 042
vic Ratio 017 007 040 008 027 040
Control Delay 84 - 144 107 36 . 98 6.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Length: 45
Actuated Cycle Lenglh: 45

Offset: 0 (0%), Referenced to phase 4.EBTL and 8:WBT, Start of Green, Master Intersection
Matural Cycle: 40

Confrol Type: Actuated-Coordinated

Maximum vic Ratio: 0.40

Intersection Signal Delay: 9.3 Infersection LOS: A
Intersection Capacity Ulilization 36.8% ICU Level of Service A
Analysis Period (min) 15 i '
Splits and Phases:  13: EW-N Ramp &
—* o4
2y : |

- e
P R R R TR E | § oL v 8 0 s ey AV a e v I
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Lanes, Volumes, Timings

Giroux Road AM Peak it
Node#y, 2 = > ¢ & KA 8t 2 M} 4
ane Gf TEBT CUNBL BT HBTS U NBRIUSBL 'SBT . SBR
Lane Configurations iy Fig g if 4 if
Volume (vph) 6 98 182 202 388 6 14 18 M B B N
Ideal Flow (vphpl) 1900 1900 1800 1900 1800 1500 1800 1500 1900 1900 1800 1900
Slorage Length (m) 0.0 0.0 500 0.0 0.0 500 00 50.0
Slorage Lanes i} 0 ] 0 0 1 0 1
Taper Length (m) 7.5 7.5 7.6 75 7.5 1.5 15 7.5
Lane Util. Factor 095 095 095 095 095 095 100 100 100 100 100 1.00
Frt 0.905 0.998 0.850 0.850
Fit Protected 0.999 0.983 0.957 0978
Sald. Flow (prot) 0 3235 0 0 35N1 ] 0 1802 1601 0 1838 1601
Fii Permitted 0.940 0.748 0.729 0.882
Sald. Flow {perm) 0 3044 0 0 2871 0 0 1373 16M 0 1624 1601
Right Turn on Red Yes Yes Yes Yes
Sald. Flow (RTOR) 198 3 186 32
Link Speed (k/h) 50 50 50 50
Link Distance (m) 2095 355.8 1236 83.3
Travel Time (s) i 218 23.6 B9 6.0
Peak Hour Factor 092 082 092 0% 09 092 08 09 08 092 092 092
Adj. Flow (vph) T 107 198 220 422 7 167 20 186 25 25 32
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 312 0 0 544 0 0 187 186 0 40 32
Enter Blocked Inlersection No No No Mo Mo No No Mo Mo No No Mo
Lane Alignment Left Left Right Left Left Right Left LeR Right Left Left Right
Median Widih(m) 0.0 0.0 0.0 0.0
Link Offset{m}) 0.0 0.0 0.0 0.0
Crosswalk Width(m) 4.8 4.8 48 4.8
Two way Left Turn Lana
Headway Factor 09 08 059 09 099 098 09 092 09 09 092 099
Turning Speed (k/n) 24 14 24 14 24 14 24 14
Number of Deteclors 1 2 1 2 1 2 1 1 2 1
Detector Templale Left  Thru Lefl.  Theu Left  Thru  Right Left Thiu  Right
Leading Detector (m) 20 100 20 100 20, 4000 20 20 100 20
Trailing Delector (m) 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Position(m) 00 00 0.0 0.0 0.0 00 00 00 00 0.0
Delector 1 Size(m) 20 0.6 20 0.6 20 06 20 20 08 20
Detector 1 Type Cl#Ex  Cl+Ex CltEx Cl+Ex Cl#Ex Cl+Ex Cl+Ex CHEx Cl+Ex CHEx
Detector 1 Channel
Delector 1 Extend (s) 00 00 00 00 00 00 00 00 00 00
Deteclor 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 00 00 0.0 00 00 00 0.0 0.0
Delector 2 Position(m) 9.4 94 9.4 9.4
Deteclor 2 Sizefm) 0.6 0.6 0.6 0.6
Deteclor 2 Typa CleEx ChHEx ClHEx Cl+Ex
Detector 2 Channel
Deteclor 2 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm Perm Perm Perm  Perm Perm
Prolected Fhases 4 8 2 3
Permitted Phases 4 8 2 2 6 6
Deteclor Phase 4 4 8 8 2 2 2 ] B 6
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Lanes, Volumes, Timings
Giroux Road AM Peak

Minimum Initial () 4.0
Minimum Splif (s) 200
Total Split (s) 20.0
Total Split (%) 50.0%
Maximum Green (s) 16.0
Yellow Time () 35
All-Red Time (s) 0.5
Lost Time Adjust () 0.0
Total Lost Time (s) 4.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode MNone
Walk Time (s) 50
Flash Dont Walk (s) 11.0
Pedeslrian Calls (#/hr) 0.
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Area Type: Other
Cycle Length: 40

Acluated Cycle Lenglh: 40

4.0 4.0 4.0
200 20,0 200
00 200 200 0.0 200
0.0% 50.0% 50.0% 00% 50.0%
160 160 16.0
35 35 a5
05 0.5 05
0.0 0.0 0.0 0.0 0.0 -
4.0 4.0 40 4.0 4.0
3.0 30 30
None  None C-Min
5.0 50 5.0
"o No 1.0
0 ] D
14.3
0.36
0.68
14.5
0.0
14.5
B
14.5

Offsel: 0 (0%), Referenced to phase 2NBTL, Start of Green

Matural Cycle: 40
Conlrol Type: Actualed-Coordinated
Maximum vic Ratio: 0.68

4.0 4.0 4.0
200 200 200
200 200 200

50.0% 50.0% 50.0%
160 160 16.0

3.5 3.5 35

0.5 0.5 0.5

00 00 0.0

40 40 40

0 30 3.0

Min  Mn  Min

80 50 50
10 10 1.0

0 0 0
17y 177
044 044
007 0.4
7.9 3.9
0.0 0.0
7.9 39
A A
6.3
A

Intersection Signal Delay; 9.5 Intersection LOS: A~
Intersection Capacity Utilization 51.7% ICU Level of Service A
Analysis Period (min) 15
Spiits and Phases: 5 Inl
F 9
a2 = 54
e T T R e Y I.i el A F J
—

o6 . ef

20g e 205 AR | f
Synchro 7 - Report

Page 2



Lanes, Volumes, Timings

Giroux Road PM Peak

03/03/2008

Node -+ g P o = R N
Lane Configurations " 4 4 rF WM r
Volume (vph) 3000 100 650 200 50 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1500 1900
Storage Length (m) 100.0 0.0 1000 100.0
Slorage Lanes i L 1 1
Taper Length {m) 75 s 75 75
Lane Util, Factor 100 09 095 100 097 1.00
Frt 0.850 0.850
Fit Protected 0.950 0.950
Sald. Flow (prot) 1789 3579 3579 1601 3471 1601
Fit Permitled 0.297 0.950
Sald. Flow (perm) 659 3579 3579 1801 M7T1 180
Right Turn on Red Yes Yes
Sald. Flow (RTOR) 217 54
Link Speed (ih) 5 50 40
Link Distance (m) 2046 3027 1295
Travel Time (s} 14T 218 1.7
Peak Hour Factor 082 092 092 092 092 092
Adj. Flow (vph) 326 109 707 27 54 54
Shared Lane Traffic (%)

Lane Group Flow (vph) 26 108 70T M7 54 54
Enter Blocked Intersection No Mo No No Mo No
Lane Alignment Left Left Left  Right Left  Right
Median Width(m) Ll . 74

Link Offsel{m) 0.0 00 0.0
Crosswalk Width{m) 4.8 4.8 4.8

Two way Left Turn Lane

Headway Factor D85 089 09 099 093 089
Turning Speed (kh) 24 0 M 14
Number of Deteclors 2 2 2 2 2 2
Detector Template

Leading Deteclor {m) 1562 152 162 162 162 152
Trailing Deteclor (m) 0.0 0.0 00 00 00 0.0
Detector 1 Posilion{m) 0.0 00 00 00 00 0.0
Deteclor 1 Size(m) 1.8 1.8 1.8 1.8 1.8 18
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CHEx Cl#Ex CHEx
Delector 1 Channel

Detector 1 Extend (s) 00 00 00 00 00 0.0
Detector 1 Queus (5) 00 00 00 00 00 00
Dateclor 1 Delay (s) 00 00 00 00 00 00
Detector 2 Position{m) 134 134 134 134 134 134
Deleclor 2 Size(m) 18 3B A TR 18
Detector 2 Type Ci+Ex Cl+Ex CHEx CHEx CHEx CHEX
Detector 2 Channel

Detector 2 Extend (s) 0.0 00 00 00 00 0.0
Tum Type pm+pl Perm Perm
Protecled Phases 7 4 8 ]
Permitted Phases 4 8 i
Detector Phase 7 4 8 8 ] 6
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Lanes, Volumes, Timings
Giroux Road PM Peak 0310372008

Swilch F'h

Minimum Initial {s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split () 80 200 200 200 200 200
Total Spiit (s) M0 V30 380 30 2r0 270
Total Spit (%) 24.0% 73.0% 39.0% 039.0% 27.0% 27.0%
Maximum Green (s) o 890 3O O 230 230
Yellow Time (s) -85 35 a5 35 45 45
All-Red Tima (s) 0.5 0.5 0.5 0.5 0.5 05
Lost Time Adjust (s) - 0.0 0.0 0.0 0.0 0.0 0.0 .
Total Lost Time (s) 40 40 40 40 40 4.0
Lead/Lag Lead lag Lag

Lead-Lag Oplimiza? Yas Yes Yes

Vehicle Extension (3) 30 30 30 30 30 a0
Recall Mode Mone C-Max C-Max C-Max M Max
Walk Time (s) 50 50 50 5.0 5.0
Flash Dont Walk (s) 10 110 10 1o 110
Pedestian Calls (#/hr) ST P | 0 0 0
Act Effct Green (s) 690 690 8520 520 230 230
Acluated g/C Ratio 069 .0B9 052 052 -023 023
vic Ralio 060 o004 038 023 007 013
Control Delay - ' 10.8 5.0 14.7 42 05 96
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Tolal Delay - i 10.8 50 147 42 N5 0.6 -
LOS B A B A G A
Approach Delay 03 122 201
Approach LOS A B c

Area T]rpe Olher

Cyclo Length; 100. T

Actuated Cyche Length: 100

Olfset; 92 (92%), Referenced to phase 4EBTL and 8:WBT, Slart of Green
Natural Cycle: 55

Control Type: Actuated-Coordinaled

Maximum vic Ratio; 0.60

intersection Signal Delay: 11.9 intersection LOS: B
Intersection Capacily Utilization 47,8% ICU Level of Service A
Analysis Period (min) 15
Splils and Phases: 9 N-EW Ramp &
u.-_.. “
e B e P O T R N T e T e R e e ] l
AP S [| i
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Lanes, Volumes, Timings
Giroux Road PM Peak J303/2008

e G AL BTSRRI SR e
Lane Configurations ¥ M M if % if
Volume {vph) 50 100 250 50 500 600
Ideal Flow {vphpd) 1900 1900 1800 1900 1900 1900
Storage Length {m) 100.0 100.0 0.0 0.0
Slorage Lanes 1 1 i 1
Taper Length (m) 75 75 718 75
Lana ULl Factor 100 08 095 100 100 1.00
Frt 0.850 0.850
Fll Protecled 0.950 0.950

Satd. Flow {pro) 1789 3579 3579 1601 1789 1601
Fit Permitted (1.584 0.950

Sald. Flow (perm) 1100 3579 3579 1601 1789 1601
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 54 363
Link Speed (k/h) 50 50 40

Link Distanca (m) 027 2995 122.1

Travel Tima (s) . 218 215 11.0

Peak Hour Factor 092 082 092 082 092 092
Adj. Flow {vph) : 54 108 272 64 543 652
Shared Lane Traffic (%)

Lane Group Flow (vph) 54 109 272 54 543 652
Enter Blocked Interseclion Mo No No No Mo No
Lane Alignment Let  Left LeR Right Left Right
Median Width({m) 7 37 a7

Link Offsel{m) 00 00 0.0
Crosswalk Width{m) 4.8 4.8 4.8

Two way Left Turn Lane

Headway Factor 095 083 099 099 099 099
Turning Speed (IUh) 24 0 24 40
Number of Deteclors 2 2 2 2 2 2
Detector Templala

Leading Dateclor (m) 162 152 162 462 152 152
Trailing Detector {m) 0.0 0.0 0.0 0.0 0.0 0.0
Deteclor 1 Position{m) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Size(m) 1.8 1.8 1.8 18 1.8 1.8
Delector 1 Type Cl+Ex Cl#Ex Cl+Ex CHEx CHEx CHEx
Detector 1 Channel

Detector 1 Extend (s) 00 00 00 00 00 00
Datector 1 Queue (3) 0.0 0.0 0.0 0.0 0.0 0.0
Dateclor 1 Delay {s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 2 Position{m) 134 134 134 134 134 13.4
Detector 2 Size(m) 187 4RY L 18 R Y
Detector 2 Typa ChEx ChlEx Cl+Ex CHEx CHEx Cl+Ex
Dateclor 2 Channel

Detector 2 Extend (s) 00 00 00 00 00 00
Tum Type Perm Perm Perm
Protecled Phases 4 ] 6
Permilted Phases 4 8 i
Detector Phase 4 4 4 8 B G
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Lanes, Volumes, Timings
Giroux Road PM Peak 03/03/2008

Swilch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 200 200 200 200 200 200
Total Split () 200 200 200 200 300 300
Total Split (%) 400% 40.0% 40.0% 400% 60.0% ©60.0%
Maximum Green (s) 160 160 160 160 260 260
Yellow Time (s) 35 & 35 36 35 35
All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5
Lost Time Adjust (s) 00 00 0O 00 00 00
Total Lost Time (s) 40 40 40 40 40 40
Lead/Lag - .

Lead-Lag Oplimize?

Vehicla Extension (s) 3.0 3.0 30 30 30 30
Recall Mode C-Max C-Max C-Max C-Max Max  Max
Walk Time () - 50 5.0 5.0 50 50 5.0
Flash Dont Walk (s) "o o N0 1o M0 Mo
Pedestrian Calls (it/hr) 0 0 0 N 0
Act Effct Green (5) 160 160 160 160 260 260
Acluated g/C Ratio 032 032 032 0320 052 082
i Ralio 015 010 024 010 058 065
Control Delay 16.1 81 132 50 115 7.2
Queue Delay 00 00 0.0 0.0 00 00
Tolal Delay 16.1 81 132 50 115 72
LOS B A B A B A
Approach Delay 114 118 9.1
Approach LOS B B A

Area Type:

Cycle Length: 50
Acluated Cycle Length: 50

Offset; 0 (0%), Referenced to phase 4;EBTL and 8;WBT, Start of Green, Masler Intersection

Oihe

Nalural Cycle: 45
Conftrol Type: Actuated-Coordinated
Maximum vic Ratio: 0.65
Intersection Signal Delay; 5.9 Interseciion LOS: A
Intersection Capacily Ulilization 50.7% ICU Level of Service A
Analysis Period (min) 15
Splits and Phases: 13 EW-N Ramp &
— o4
T R [
'\,_ +
@b el
Laﬂf TR e R Sl et x B SN i I ﬂlzus-__-_.__.:_ . -4 I E
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Lanes, Volumes, Timings

Giroux Road PM Peak

Lane Gmﬁguraﬂuns ab qb 4 if d i
Volume (vph) 2r 422 156 173 6 29 203 % 225 15 18 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 500 600 . 00 00 500 00 500
Storage Lanes 0 0 0 0 0 1 0 1
Taper Length {m) 7.5 7.5 7.5. 15 7.5 : g5 i 7.5 7.5
Lane Ul Factor 095 095 095 095 09 085 100 100 100 100 100 1.00
Frl ¢ 0.962 0.985 0.850 0.850
Fll Protecied 0.998 0.971 0.958 0.978
Sald. Flow (prof) 0 3436 0 0 3423 0 0 1804 1601 0 1842 1601
Flt Permitted 0.930 0.664 0.729 0.882
Sald. Flow (perm}) 0 3202 0 0 23 0 0 1373 1601 0 1661 1601
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 142 a - 245 14
Link Speed (kh) 50 50 50 50
Link Distance (m) - 260.5 355.8 1236 833
Travel Time {s) . 216 256 BA 6.0
Peak Hour Factor 092 082 022 092 092 092- 09 082 092 082 092 o042
Adj. Flow (vph) 20 459 168 168 9 2 28 A5 % 2 14
Shared Lane Traffic (%) 5 - : e LE
Lane Group Flow (vph) 0 8656 0 0 ] D M43 M5 0 36 14
Enter Blocked Intersection No No No No Mo No No No No No No No
Lane Alignment Ledt Lafl  Right Left Left  Right Left Lefl  Righl Left Lefi  Right
Median Width(m) 00 - - 00 - 00 : 0.0
Link Offset{m) 0.0 0.0 0.0 0.0
Crosswalk Widih(m) 4.8 48 4.8 48
Two way Left Turn Lane
Headway Factor . 089 - 099 089°.099 08 " 099 099 099 099 . 099 099 099
Turning Speed (k) 24 H M 14 24 14 24 14
Number of Detectors : S S 1 2 el o 2 1 1 2 1
Detector Template Left  Thru Lefl  Thru Left  Thru Right Left Thu  Right
Leading Detector (m) 20 100 200 100 20100, - 20: 20 1007 .20
Trailing Detector {m) 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1.Position(m) 0.0 00 00 . 00 00, 00 00 00 0.0 0.0
Detector 1 Size(m) 20 0.6 20 0.6 2.0 06 20 2.0 0.6 2.0
Deteclor 1 Type .~ Cl+Ex - ChEx Cl4Ex- Cl+Ex ClEx Cl+Ex' CHEx Cl+Ex CHEx ChHEx
Detector 1 Channel
Detector 1. Exlend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Datector 1 Queus (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 00 00 00 00 00 00 00 00 00 00
Detector 2 Position(m) 94 9.4 9.4 9.4
Deleclor 2 Size(m) 06 0.6 0.6 0.6
Detector 2 Type Cl+Ex Cl+Ex CHE: CHEx
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0 0.0 0.0
Tumn Type Perm Perm Perm Perm  Pem Perm
Protected Phases 4 8 2 fi
Permitted Phases 4 g 2 2 6 B
Delecior Fhase 4 ] B 3 2 2 2 6 G i}
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Lanes, Volumes, Timings
Giroux Road PM Peak (3/03/2008

Minimum Initial (s) 40 40 40 40 40 40 40 40 40 40

Minimum Spiit (s) 200 200 200 200 200 200 200 200 2200 200
Tolal Spiit (s) 200 20 00 200 2200 00 200 20 200 200 200 200
Total Split (%) 500% 50.0% 00% 50.0% 500% 00% 50.0% 50.0% S50.0% 500% 50.0% 50.0%
Maximum Green (s) 16.0 160 160 160 16.0 160 180 180 160 16.0
Yellow Time (s) 3.5 35 35 35 ‘35 35 5 35 35 35
All-Red Time (s) 0.5 05 0.5 0.5 05 0.5 0.5 0.5 05 0.5
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00
Total Lost Time (s} 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 4.0 - 3.0 30 430 3.0 30 30
Recall Mode None  None None  None C-Min C-Min C-Min M Min Min
Walk Time (s) 50 5.0 5.0 5.0 1) 50 5.0 5.0 50, - 50
Flash Dont Walk (s) 1o 1o 110 110 0 0 10 110 10 10
Pedestrian Calls (#hr) 0., B0 0 ] ] 0 0 ] 0 0
Act Effct Green (s) 12.2 12.2 19.8 19.8 19.8 19.8
Actuated gfC Ratio 0.30 0ap: - 080 D50 050 - 0.50
g Ratio 0.61 0.50di 037 0.7 0.04 0.02
Conlrol Delay 1.3 11.0 95 24 8.9 4.3
Queve Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 113 11.0 95 24 6.9 4.3
LOS B B A A A A
Approach Delay 11.3 1.0 6.0 6.2

ﬁ.ppmam Lﬂs B B A A

Acluated Cycle Lengm 40 _

Offset: 0 (0%), Referenced lo phase 2:NBTL, Start of Green

Matural Cycle: 40

Control Type: Actuated-Coordinaled

Maximum w/c Ralio: 0,61

Intersection Signal Delay: 9.3 Intersection LOS: A
Intersection Capacity Ulilization 56.3% ICU Level of Service B
Analysis Period (min) 15

dl  Defacto Left Lane. Recode wilh 1 though lane as a left lane.

Splits and Phases: & Int

EF —> o
2078 = e e T | T e |
} |—'
af o]
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ISL Engineering City of St. Albert
and Land Sarvices Ray Gibbon Drive Functional Planning Study - Final Reporl

April, 2009

Alignment Options Near Villeneuve Road

During the initial stages of this freeway conversion process, the alignment of Ray Gibbon
Drive was shifted form the City's proposed intersection to the wesl to accommodate an
interchange. Five alignment alternatives were developed:

=

Purple option - the highway curves to the east from Giroux Road, then curves
west to pass between the Bokenfohr landfill, the well site, and the farmstead.
There is minimal impact on the Holden landfill.

Red option — the highway travels directly north from the interchange at Giroux,
This alignment does not affect the Bokenfohr landfill or the well sile, bul removes
the farmstead and the Holden landfill,

Blue option - the highway shifts west after the Giroux interchange and bisecls
the Bokenfohr landfill and does nol meet the minimum offset requirements to the
well site. The farmstead and the Holden landfill are not affected.

Orange option - the highway shifts to the east from the Giroux interchange then
curves east to pass through the farmstead and the Holden landfill. The
Bokenfohr landfill and the well site are not affected.

Green option - the highway curves to the east from the Giroux interchange, then
curves weslt to pass between the Bokenfohr landfill, the well site, and the
farmstead. There are minimal impacts to the Holden landfill. This is the only
option that uses an urban cross-section with a jersey barrier in the median,

These oplions were evaluated in the matrix shown on the next page. No alignments
went further west since that would impact the local road network and Carrot Creek,

The orange alignment was selected as the preferred alignment for the following reasons:

F

v v Y Y

Accommodates a rural cross-section

Avoids the Bokenfohr landfill

Avoids the well site

Meets minimum power sub station offsets

Minimizes right-of-way requirements and land remnants.
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1.0 INTRODUCTION

11 GENERAL

This report presents the results of a preliminary geotechnical evaluation conducted by EBA
Enginecring Consultants Ltd. (EBA) for four proposed overpass structures along Ray
Gibbon Drive (formerly known as the West Regional Bypass Road) in St. Albert, Alberta.
The objective of this study was to identify geotechnical issues that may impact the design
and construction of the proposed structures. This work is being undertaken as patt of a
functional planning study being undertaken by ISL Engineering and Land Services Lud.
(ISL) for the proposed alignment of the Ray Gibbon Drive. Authorization to conduct this
geotechnical evaluation was provided by Mr. Steve Melton, P.Eng. of ISL.

The proposed alignment of the Ray Gibbon Drive extends north from 137 Avenue to
Villeneuve Road, along the west edge of St. Albert. At present this roadway is partially
constructed (2 lanes) from 137 Avenue to Giroux Road. The intent is to extend the road in
a future phase to Villeneuve Road. The roadway will also be widened to a maximum of 8
lanes in its ultimate configuration. A plan and profile drawing of the proposed roadway
realignment (prepared by ISL) is attached as Figure 1.

1.2 PROJECT DETAILS

The existing gradeline alignment of the Ray Gibbon Drive drops in elevation from 137
Avenue towards the Sturgeon River then rises in elevation up to Villeneuve Road (as
illustrated on Figure 1). A total of four new interchanges are proposed along this section of
roadway. At each proposed interchange the proposed gradeline for the intersecting
roadways are elevated over the Ray Gibbon Drive.

The future 137 Avenue interchange will be situated approximately one kilometre north of
the existing intersection of Ray Gibbon Drive and 137 Avenue. At this proposed location
137 Avenue will cross over the Ray Gibbon Drive with total approach fill heights varying
from 7 to 8.5 m. Based on the profile information provided, it appears that along this
portion of the alignment, the existing Ray Gibbon Drive gradeline has been lowered
approximately 4 m, Therefore, the additional fill height that will be needed varies from 3 to
4.5 m.

At the future McKenney Avenue intersection, the future roadway will require 8 to 9 m high
approach fills over the final Ray Gibbon Drive gradeline. Owverall fill heights along
McKenney Avenue are up to 12 m.

The proposed Giroux Road interchange incorporates Giroux Road crossing over the Ray
Gibbon Drive with two on/off-ramps on the north side of the overpass. Based on the
profile provided by ISL, the Ray Gibbon Drive gradeline will be depressed approximately
5 m below existing grade. Fill heights are 3.5 to 5 m high, with overall headslope heights of
approximately 11 m.

ﬁ:i :
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The proposed Villeneuve Road interchange will have Villeneuve Road crossing over the Ray
Gibbon Drive. The proposed Ray Gibbon Drive alignment includes a cut up to 10 m just
north of Villeneuve Road. Due to the raised grade along this portion of the alignment, the
fill heights are approximately 4 m. Total approach fills are approximately 9 m above final
roadway level.

No specifics have been provided for headslope and sideslopes for the proposed
interchanges. However, headslope angles for an overpass are typically 2 to 2.5 horizontal
(H) to 1.0 vertical (V), with approach fill side slopes of 4H:1V.

2.0 FIELD AND LABORATORY WORK

One borehole was drilled at each proposed interchange location. Borehole locations are
presented on Figures 2, 3, 4 and 5 for the four sites. Drilling was undertaken with a truck-
mounted B-61 dry auger drill rig equipped with solid and hollow stem augers. Boreholes
were drilled to depths between 13.4 and 33.2 m, between October 29 and 31, 2007.

Sampling during drilling comprised Standard Penetration Tests (SPTs) at 15w 3 m
intervals in all four boreholes. Open standpipe piezometers were installed in all boreholes
upon completion of drilling. Details of the piezometer installations are shown on the
borehole logs in Appendix B.

Surveying of the borchole locations and elevations was provided by ISL.

3.0 SITE CONDITIONS
31 SURFACE CONDITIONS

The ground surface of the proposed roadway alignment generally slopes down from north
to south towards the Sturgeon River then gradually rises south of the river towards 137
Avenue. Ground surface profiles of the existing and proposed gradelines are presented on
Figure 1. The ground surface was clear of trees or vegetation at all four locations.

One item of note is the presence of a former solid waste landfill on the north side of
Villeneuve Road that is referred to as the Holden Landfll. The landfill is situated in the
northeast quadrant of the intersection. Based on discussions with ISL, it is understood that
all the waste in the landfill will be excavared and removed as part of the grading operation
for interchange construction.

3.2 SUBSURFACE CONDITIONS
3.21  General

The general geology of the Edmonton area is summarized as follows. Prior to glaciation,
the surface of the Edmonton area consisted of a well developed drainage system, which is
similar to that of today. The preglacial valleys were generally wide and drained to the

E e
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northeast. Alluvial sediments were deposited by preglacial rivers known locally as the
Saskatchewan Sands and Gravels. During glaciation, glacial till sheets were deposited over
the Saskatchewan Sands and Gravels or the bedrock (where exposed). As the glaciers
retreated to the northeast, they stagnated north of Edmonton resulting in the formation of a
large proglacial lake called glacial Lake Edmonton, which extended from Fort Saskatchewan
to Drayton Valley. A large delta was formed where the meltwaters from the glacier entered
the lake near Stony Plain. Further away from the delta, the finer silt and clay sediments
were deposited.

The study area is situated on the edge of the former glacial Lake Edmonton. Consequently,
the subsurface soils comprise a combination of delaic sands and silts, overlain by a deposit
of glaciolacustrine clays and silts. Based on the “Urban Geology of Edmonton” by Kathol
and McPherson (Alberta Research Council, Bulletin 32) the Ray Gibbon Drive alignment
crosses a buried preglacial valley. The north end of the alignment corresponds with the
crest of the buried channel (referred to as the Beverly Valley), resulting in fairly shallow
bedrock. As the alignment runs to the south the bedrock drops off and is estimated to be
50 to 60 m deep at the thalweg of the preglacial valley. Borcholes and Cone Penetration
Testing (CPT) from a previous investigation at the Sturgeon River bridge (by Thurber
Engineering Ltd., 2003) did not encounter bedrock at termination depths of 47.5 m.

In the study area, the subsurface conditions vary dramatically due to the presence of the
preglacial valley. At the north end, the subsurface stratigraphy comprises glaciolacustrine
clay and silt overlying clay tll, which was underlain by bedrock at a depth of 10.5 m. At
Giroux Road the bedrock drops to a depth of over 27 m below existing ground surface at
the borchole location, At the McKenney Avenue and future 137 Avenue interchanges,
drilling was terminated at a depth of 33.2 m without encountering bedrock. Based on the
literature by Kathol and McPherson, both of these future interchanges are situated in close
proximity of the preglacial valley thalweg. Detailed subsoil conditions are presented on the
borehole logs in Appendix B and are discussed in the following subsections.

Villeneuve Road

At the proposed Villeneuve Road interchange, the near surface lacustrine deposit comprises
a medium to high plastic clay overlying silt at a depth of approximately 3 m. The clay is
very stiff to hard near the surface and becomes siltier, softer and wetter with depth. The sile
is typically soft to firm and interbedded with clay and sand layers. The clay layers are high
plastic and the sand layers are generally wet.

Glacial clay till was encountered underlying the lacustrine deposits at a depth of 7.5 m, The
glacial till strata underlying the lacustrine deposit comprises a heterogeneous mixture of
clay, silt and sand, with occasional particles of gravel and coal. The till is typically of very
stiff consistency, low to medium plastic and grey in colour. The thickness of the till deposit
at Villeneuve Road is only 3 m thick.

Bedrock, comprising interbedded sandstone and clay shale, was encountered beneath the rill
at a depth of 10.5 m. Relative to the soil strata above, the bedrock has a consistency of hard

d
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(for the clay shale) and very dense (for the sandstone). The clay shale is typically high
plastic, while the sandstone can be poorly cemented or bonded. Both the clay shale and
sandstone were medium grey to grey in colour, SPT 'N' values in the bedrock were over
100 blows/300 mm. [t is common to have a weathered surface within the upper 2 to 3 m
of the bedrock surface, however, this weathered zone was not apparent at this borehole
location.

3.23 Giroux Road

The upper soils consist of a lacustrine deposit comprising primarily clay. A layer of clay fill
(reworked clay) approximately 500 mm thick was identified overlying the native clay. The
native clay is typically silty, damp, hard, high plastic and greyish brown in colour. At a
depth of 3 m the clay becomes moist to wet, soft to firm in consistency and medium plastic.

Glacial clay ull was encountered underlying the lacustrine deposit at a depth of 6 m and
extended to a depth of 21.5 m. The tll is typically of hard consistency in the upper 10 m,
low to medium plastic and grey in colour. Below 16 m the clay tll is of very stff
consistency. A thick layer of sand was identified between a depth of 21.5 and 27.2 m. This
sand was fine to medium grained, saturated, dense ro very dense, and interbedded with clay
layers.

Bedrock, comprising clay shale was encountered beneath the sand at a depth of 27.2 m.
Similar to the bedrock identified at Villencuve Road, it was relatively hard with SPT blow
counts over 100 blows/300 mm. Drilling was terminated at a depth of 30.1 m.

3.24  McKenney Avenue

The subsoil stratigraphy at McKenney Avenue varies dramatically from the first two
locations presented above. The near surface glaciolacustrine deposit overlies alluvial
sediments to a significant depth. Neither clay till nor bedrock was identified at this site.

A thin layer of asphalt was identified overlying sand and gravel fill underlain by clay fill to a
depth of 500 mm. The upper native subsoil comprises glaciolacustrine clay to a depth of
6.9 m. This clay deposit is similar to other two locations comprising an upper stiff high
plastic crust that becomes more silty, softer and wetter with depth.

The glaciolacustrine deposit grades into an alluvial deposit comprising silt and sand. The
silt is low to medium plastic, saturated, wert to saturated, loose to very loose, with occasional
clay layers and coal inclusions. SPT blow counts (N values) in the lower clay and upper silt
are in range of 2 to 5 blows/300 mm. Due to the drilling technique employed (hollow stem
auger), sampling was only undertaken at 3 m intervals below a depth of 12 m. Therefore a
detailed description of this layer is difficult.

It appears that the alluvial deposit comprises primarily silt between 7 and 20 m. Below
20 m the alluvial deposit consists of alternating layers of silt and sand to 27 m. Below a
depth of 27 m the deposit comprises primarily fine grained sand with some silt, compact in
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relative density (N = 21 to 25) and saturated. Copies of particle size analyses of the sand
are presented in Appendix B, after the borehole logs.

This general subsurface stratigraphy at McKenney Avenue is similar to the subsoil
conditions identified at the Sturgeon River bridge during a previous evaluation by Thurber
Engineering Ltd. The ground surface elevation at McKenney Avenue is approximately 5 m
higher. Testholes at the Sturgeon River bridge were extended to a depth of 47.5 m and
identified sand to the termination depth of the testholes. It is understood that the drilling
of the deep boreholes at the Sturgeon River bridge was undertaken using a cone penetration
testing (CPT) drill, which permitted much greater penetration of the alluvial deposit. The
depth to top of bedrock was not identified at the Sturgeon River.

Future 137 Avenue

The subsurface straugraphy at the future 137 Avenue interchange is similar to the
conditions identified at the McKenney Avenue interchange location. In general, there is an
upper clay layer that grades into silt, which in turn is underlain by sand.

There is a 1.4 m thick layer of clay fill that is silty, stiff, medium plastic and dark greyish
brown in colour. The underlying native glaciolacustrine deposit consists of a stiff, medium
plastic silty clay, which is similar in composition to the overlying fill.

At a depth of 3.8 m, the clay grades into a clayey silt that is sandy, damp, of compact
relative density, low plastic, with interbedded sand layers. With depth the silt becomes wet
and softer. The silt grades into a fine to medium grained sand at 11.5 m.

The sand is saturated and loose in terms of relative density. With depth the sand becomes
compact to dense. Blow counts in the sand below 15 m are typically between 25 and 35
blows/300 mm. At this location bedrock is estimated to be 50 to 60 m below existing
grade.

GROUNDWATER CONDITIONS

Groundwater levels were measured upon completion of drilling and then again on
November 9, 2007. Table 1 summarizes these groundwater level measurements.

TABLE 1: GROUNDWATER OBSERVATIONS

. Groundwater Level -
Borshoe Depth of Tip of Standpipe Depth Below Grade (m) Groundwater Elevation*
= November 9, 2007 )
E12201227-0 a1 4.45 676.28
E12201227-02 4.5 Dry N/A
E12201227-03 9.5 43 647.5
E12201227-04 11.6 8.2 649.1
* Geodetie
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[t should be noted that groundwater levels will fluctuate seasonally and in response to
climatic conditions. Accordingly, groundwater levels should be monitored periodically if
there is an interest in the long-term groundwater levels at these sites.

DISCUSSION AND RECOMMENDATIONS
GENERAL

The following presents a discussion of geotechnical issues that may impact the design and
construction of the four proposed overpass structures. It is assumed that additional
geotechnical work will be undertaken prior to finalizing design for the structures,

Assuming that the all the waste is removed from the landfill site located north of Villeneuve
Road, there are no significant development issues at this site. Subsurface conditions at
Giroux Road are also considered favourable for the proposed structure with no major
concerns other than stability of the headslope due to the proposed cut ar this location,
which will expose the upper lacustrine deposit.

The two southerly proposed interchange locations are significantly different than the two
northerly locations. At the 137 Avenue and McKenney Avenue locations the subgrade is
primarily silt and sand, and bedrock or a competent bearing strata was not encountered.
Foundations at these two locations will likely comprise relatively long friction piles. Due to
the soft silt identified at all four locations, there is a concern with long-term settlement
associated with the placement of the approach fills, particularly at McKenney Avenue. It is
likely that the use of wick drains or similar methods of accelerating consolidation settlement
will be required at McKenney Avenue to dissipate pore pressures, which is similar to the
approach adopted for the Sturgeon River bridge.

Driven steel, dynamically cast-in-place concrete and cast-in-place concrete piles are
considered feasible foundation types for the proposed bridge structures at Villeneuve Road
and Giroux Road. Due to the proposed depth of cut at Giroux Road and the fact that a
hard clay till was identified at a depth of 6 m, there is also the possibility of placing the
centre pier on a spread footing foundation. The depth of the clay dll at Villeneuve Road is
greater and the clay till not as competent, therefore the possibility of a spread footing for
the centre pier is less likely at the proposed Villeneuve Road location. At 137 Avenue and
McKenney Avenue driven steel piles are likely the most feasible considering the subsurface
conditions. Preliminary recommendations for these foundation options are presented in the
following sections.

FOUNDATIONS

Cast-in-Place Concrete Piles

Cast-in-place concrete piles are a common foundation type used in the Edmonton area and
are presented as feasible foundation alternatives for the proposed structures at Villeneuve
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Road and Giroux Road. Piles may be designed on a combination of both skin friction and
end bearing.

At Villeneuve Road end bearing belled piles could be installed in the glacial clay till ar a
depth of approximately 9 m. However, the underlying bedrock is at a depth of 10.5 m and
would provide much higher end bearing for cast-in-place concrete piles. It is believed that a
rock socket pile within the bedrock with end bearing at a depth of 13 m would also provide
a cost effective foundation option. The silt layer overlying the clay till may generate some
problems and could require temporary casing during pile installation to a depth of
approximately 8 m.

At Giroux Road a very stiff to hard clay till stratum was identified at a depth of 6 m. The
upper portion of the clay till was hard in consistency. Below 15 m, the clay till becomes
softer in consistency, but stll provides a good bearing strata. It is envisaged that belled
piles founded ar a depth of approximately 9 m below existing grade would provide the most
economical foundation option.

In areas where new fill material will be placed for approach fills, or if any existing fill
materials are left in place, negative skin friction will need to be addressed in the pile design.

Bell diameters should be a minimum of 2 and a maximum of 3 tmes the shaft diameter,
The ratio of the depth to bell base and bell diameter should be a minimum of 2.5.

Design for belled piles may consider both end bearing and shaft friction. Shaft friction
should be neglected for the top 1.5 m of the pile length and within one shaft diameter
above the top of the bell.

Bell formation may be difficult within the bedrock stratum. Therefore, if end-bearing
resistance is necessary to support the downward loading and belling is not possible, a special
cleaning bucket should be used to clean the bottom of a straight shaft pile bore in the
bedrock stratum, creating a "rock-socket" pile. It should be noted that the end-bearing
diameter of the base of a rock-socket pile is slightly smaller than the shaft diameter. In
calculating the end-bearing area for a rock-socket pile, a pile base diameter that is 5 percent
smaller than the shaft diameter should be adopted.

The bases of all end-bearing piles must be thoroughly cleaned of all loosened material by
mechanical or, if necessary, hand methods. Following drilling and cleaning, pile bores
should be inspected to ensure that an adequate bearing surface has been prepared at an
appropriate depth.

Dynamically Cast-in-Place Concrete Piles

Dynamically cast-in-place (compacto) piles are considered feasible for the proposed
structures at Villencuve Road and Giroux Road and possibly 137 Avenue. At Villeneuve
Road the piles could be based in the clay till at a depth of approximately 9 m and at a depth
of 8 m at Giroux Road. At the proposed 137 Avenue interchange, compacto piles founded
in the sand at a depth of approximately 13 m may be feasible,
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Due to the depth of cut and relatively shallow hard clay till at Giroux Road location, the use
of compacto piles may not be feasible for the centre pier.

One drawback with this pile type is nominal reinforcing, which limits their lateral capacity.
Providing a suitable bearing strata is available for basing the compacto piles, typical
allowable design load capacities for varying shaft diameters are as follows:

TABLE 2: TYPICAL DYNAMICALLY CAST-IN-PLACE PILE CAPACITIES

Shaft Diameter Typical Allowable Static Load
{mm) in Compression (kN)
400 800
500 1100
600 1550

Although preliminary design information has been provided for this foundation alternative,
it should be noted that a specialist foundation contractor usually completes the final pile
foundation design. The following information should be considered in the foundaton

design.

Experience has found that dynamically cast, "zero slump" concrete is inherently a much
more variable material than conventional plastic concrete. The quality and compressive
strength of zero slump concrete is highly sensitve to moisture content. Consequently,
proper moisture conditioning of the concrete mix is essential to producing high quality
concrete.  The concrete mix should be re-tempered as required to produce a compatible
mix. Given the potential for high variability, the average compressive strength of zero
slump concrete should be significantly higher than the design requirement. Low early age
(3 and 7-day) compressive strengths indicate possible problems with achieving the design
strength. Consequently, 7-day compressive strengths that are more than 3 MPa less than
the design strength should be investigated immediately.

Dynamically cast-in-place pile bases can also be used in combination with plastic concrete
shafts. Plastic concrete can be produced without the high variability of compacted shaft
conerete, and permits the use of higher fly ash contents for greater mix efficiency.

Driven Steel Piles

The use of driven steel H-piles or pipe piles are considered feasible alternatives for all four
sites. Such piles may be designed using both skin fricion and end-bearing. At the
Villeneuve Road interchange piles would likely encounter refusal at a depth of
approximately 15 m. At the Giroux Road interchange the driven steel piles would likely
penetrate through the upper hard clay till and terminate in the bedrock. Estimated pile
lengths are approximately 30 m below existing grade.
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At both the 137 Avenue and McKenney Avenue interchange locations, driven steel piles
will be feasible. It is anticipated that pile capacities at 137 Avenue should be slightly higher
than McKenney Avenue based on the limited drilling conducted. It is known that several
open ended pipe piles were installed and tested using a Pile Driving Analyzer (PDA) at the
Sturgeon River bridge site. Pile diameters of 600 mm and 12.7 m wall thickness driven to a
depth of 35 m were designed with an ultimate capacity of 3600 kN. It is speculated that
similar capacities would be achievable for piles installed at the McKenney Avenue
interchange. Piles installed to a similar length at 137 Avenue should be capable of slightly
higher capacity.

4,24  Spread Footings

The use of a spread footing foundation is considered primarily feasible for the centre pier at
the Giroux Road interchange. The proposed alignment for Ray Gibbon Drive will
necessitate a cut of approximately 5 m and a hard clay dll layer was encountered at a depth
of 6 m. Typical depth of burial for footings would necessitate excavating approximately
2.5 m which would place the base of a footing approximately 1.5 m into the clay tll.

Spread footing foundations may also be feasible for the Villeneuve Road interchange,
however, the clay tll is slightly deeper and is only of very stiff consistency. The final
decision will be dictated to a large degree by the depth of cut required for the roadway
gradeline and elevation of the clay tll relatve to the roadway elevaton of Ray Gibbon
Drive.

4.3 DOWNDRAG AND NEGATIVE SKIN FRICTION

The issue of negative skin friction and down drag are not considered to be a major concern
at the Villeneuve and Giroux Road locations. However, this will be an issue at the
McKenney and 137 Avenue interchanges. In particular, the soft sediments at the
McKenney Avenue will be a greater concern,

If adequate time for settlement of the approach fills is not permitted, the upper portion of
the pile shaft installed for the abutments will have to be designed for downdrag associated
with long-term settlement of the approach fills. Any portion of the pile shaft that is located
within the approach fills for the abutments should incorporate negative shaft friction. The
issues of negative shaft friction do not apply to the piles supporting centre piers.

The use of wick drains will likely be required at the McKenney and 137 Avenue
interchanges. Wick drains will greatly improve the rate of consolidation at both these
locations. It is understood that wick drains were installed at the Sturgeon River bridge.
Details of the performance of the settlement are not known, however this historical data
will provide valuable insight regarding the rate of settlement and rate of pore pressure
dissipation.

If sufficient time is not permitted for approach fill settlement, it is recommended not to
utilize battered piles in the abutments. Battered piles would be subjected to non-uniform
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stresses and strains as the soil below the piles settles away from the underside of a battered
pile.

STABILITY OF APPROACH FILLS

Typically, head slope angles for the approach fills are berween 2 and 2.5H:1V and the
sideslopes at 4H:1V. It is assumed that similar geometry will be adopted for the proposed
new overpass structures. It must be noted that the stability of the approach fills is a
function of soil type used to construct the embankments. Once the material type for the
fills has been confirmed the analyses must be reviewed.

Pore pressures can generate within the underlying native strata and have a significant impact
on the stability of the approach fills. Therefore design of the approach fills must consider
this aspect in the analysis. In some instances the rate of fill placement is dictated by the
pore pressures generated beneath the approach fills.

The concern with stability is primarily associated with the interchanges proposed at
McKenney and 137 Avenue. It is anticipated that a flatter headslope in the order of 3H:1V
will be required at both these locations. Another technique used to improve stability is the
installation of wick drains to dissipate excess pore pressure that is generated during fill
placement. As discussed in the previous section, valuable data would have been gathered
during the construction of the approach fills for the Sturgeon River bridge. A detailed
review of the data would assist in optimizing the design for wick drain spacing. A wick
drain spacing of 1.5 m was used for the Sturgeon River bridge and is considered a
reasonable estimate for the proposed McKenney and 137 Avenue interchanges.

At the proposed Giroux Road interchange the depth of cut will be approximately 5 m,
which will expose the majority of the lacustrine deposit at this location. With depth the
lacustrine deposit becomes softer, the analysis of a possible failure surface daylighting near
the toe of the headslope will require detailed analysis. Slightly flatter headslopes may be
required to ensure an adequate factor of safety.

SETTLEMENT OF APPROACH FILLS

Fill settlement comprises a combination of elastic settlement, which occurs immediately
during construction, and a consolidation component, which is time dependant and requires
the expulsion of pore water from the native subsoil. To calculate the elastic and
consolidation settlements at this preliminary stage is beyond the limits of this report.
Sertlements in the order of 500 mm would not be unreasonable. However, the data
obtained from the Sturgeon River bridge construction would be able to provide a more
accurate estimate of settlement.

If adequate time for settlement is not permitted, there is concern with any piping or surface
utilities that may run through or along the approach fill. Due to the long-term settlements,
it must be anticipated that there could be distress in these utilities. Therefore, some form of
flexible connection should be designed.
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In order to accelerate the settlement process, it is recommended that a surcharge be placed
on top of the approach fills. In general the greater the surcharge, the greater the impact on
increasing the rate of settlement and reducing the long-term settlement that will occur after
construction completion. Care must be taken not to place too great a surcharge, as a slope
failure may be generated. A fill surcharge of 25 to 50% of the fill height may be feasible,
providing instrumentation that is installed within the approach fills indicates favourable
performance of the approach fill.

GRADING AND FILL MATERIAL

It is assumed that the majority of the borrow used for construction of the ramps and
approach fills will comprise native borrow from within the limits of the Ray Gibbon Drive
right-of-way. Standard specifications typically require compaction to a minimum of 95
percent of Standard Proctor maximum dry density at optimum moisture content.

Topsoil, organics and any vegetation should be excavated and removed prior to placement
of any fill. Care should be taken not to permit moisture content too high above optimum,
as material strength is related to the moisture content of the fill. Typically, as the moisture
content increases, the shear strength of the fill decreases. Another concern with moisture
contents above optimum is that there is a potential for generating pore pressures during fill
placement. High pore pressures with the embankment fills can lead to a lower factor of
safety during construction. It should be noted that this issue of pore pressure generation is
primarily for clay fill. Sands and silts are much more permeable and have a lower tendency
to generate pore pressures. If clay is used as fill for the embankment, care must be taken to
assess whether this is an issue.

At locations where wick drains are anticipated, an initial layer of free-draining sand
(approximately one metre thick) will be required at the base of the approach fills. This
granular layer is required to permit the drainage of water that will be collected by the wick
drains as excess pore pressure forces water to be expelled from the native soils.

MONITORING PROGRAM

During construction of the proposed embankments, it is critical that the subsoil response to
embankment loading be monitored to assess slope stability and confirm completion of
consolidation and settlement. As a minimum, it is recommended that a grid of survey hubs
be installed on the surface of the approach fills to monitor on-going settlements.  Vertical
inclinometers could also be installed in the headslope to monitor stability of the approach
fills. At sites where wick drains are installed, it is common to install piezometers to record
the dissipation of porewater pressures.

gkl



E12201227
March 2008
12

3.0 LIMITATIONS

Recommendations presented herein are based on a geotechnical evaluation of the findings
in four borcholes, 1t is assumed that more detailed investigations will be required at all four
proposed interchange locations in the future. The conditions encountered during the
fieldwork are considered to be generally representative of the sites.

This report has been prepared for the exclusive use of ISI. Engineering and Land
Services Lid, for specific application to the development described in this report. It has
been prepared in accordance with generally accepted geotechnical engineering practices.
No other wartanty is made, either expressed or implied. For further limitations, reference
should be made to the General Conditions in Appendix A.

6.0 CLOSURE

We teust this report meets your present requirements.  Should you have any specific
questions or concerns regarding this report, please contact our office at your convenience,

EBA Engineering Consultants Ltd. Reviewed by:

Zov §-07- (¥ .

ALK, (Tony) Ruban, P.Ling. l"‘sgi"uf:m: Sabourin, I'.Eng.
Senior Geotechnical Engineer Senior Project Director
Direct Line: 780.451,2129 Direct Line: 403.329.9009
truban(@eba.ca msabourin@eba.ca

PERMIT TO PRACTICE

EBA ENGINEER G C@@;LT&NTS LTD.
PAT i <

Signature
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The Association of Professional Enginears,
Geologists and Geophysicists of Albarta
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GEOTECHNICAL REPORT - GENERAL CONDITIONS

This repont incorportes and is subject to these “General Condidons™,

1.0 USE OF REPORT AND OWNERSHIP 4.0

This peotechnical report perains to a specific site, a specific
development and a specific scope of work. 1tis not applicable
to any other sites nor should it be relied upon for types of
development other than that to which it refers. Any vanation
fram the site or development would necessitate a
supplementary peotechnical assessment,

This report and the recommendations contained in it are
intended for the sole use of EBA's client. EBA does not
accept any responsibility for the aceuracy of any of the data, the
analyses or the recommendations contained or referenced in
the report when the report is used or relied upon by any party
ather than EBA's client unless otherwise anthonzed in writing
by EBA. Any unauthorized use of the report is at the sole nsk
of the user,

This report is subject to copyright and shall not be
reproduced either wholly or in part withour the pror,
written permission of EBA, Additional copies of the repont,
if required, may be obtained upon request.

NATURE AND EXACTNESS OF SOIL AND
ROGHK DESCRIPTIONS

Classification and identification of soils and rocks are based
upon commaonly accepred systems and methods employed in
professional geotechnical pracrice. This report contains
descriptions of the systems and methods used, Where
deviations from the system or method prevail, they are
specifically mentioned,

20

Classification and identification of geological units are
iudgm:nt:l in nanare as to both ype and condition. EBA does
not warrant congditions represented herein as exact, but infers
sccuracy only to the extent that is common in practice,

Where subsurface conditions encountered during development
are different from those deseribed in this repory, qualified
gmtcchnic:ll p:r&nnncl should revisit the site and review
recommendations in light of the actal conditions encountered.

3.0 LOGS OF TESTHOLES

The testhole logs arc a compilation of conditions and
classification of soils and rocks as obtained from field
observations and laboratory testing of selected samples, Soil
and rock zones have been interpreted. Change from one
gealogical zone to the other, indicated on the logs as a distnct
ling, can be, in face, transitional. The extent of transition i
interpretive. Any circumstance which requires precise
definition of soil or rock zone transition elevations may require
further investigation and review,

STRATIGRAPHIC AND GEOLOGICAL
INFORMATION

The stratigraphic and geological information indicated on
drawings contained in this report are inferred from logs of test
holes and/or soil frock exposures. Stratigraphy is known only
at the locations of the test hole or exposure. Actual geology
and stratigraphy berween test holes and for exposures may vary
from that shown on these drawings. Natural variations in
geological conditions are inhierent and are a function of the
historic environment. EBA does not represent the conditions
illustrated as exact but recognizes thar variations will exist.
Where knowledpe of more precise locations of peological units
is necessary, additional investipadon and review may be

NECEsSary.

5.0 SURFACE WATER AND GROUNDWATER
CONDITIONS

Surface and groundwater conditions mentoned in this report
are those observed at the tmes recorded in the report. These
conditions vary with peological deradl between observation sites;
annal, scasonal and special meteoralogic conditions; and with
development activity, Interpretdon of warer conditions from
observations and records is judgmental and constitutes an
evaluation of circumstances as influenced by geology,
meteorology and development activity. Deviatons from these
observations may occur during the course of development
activities.

6.0 PROTECTION OF EXPOSED GROUND

Excavation and construction aperations expose geological
materials to climatic clements (frecee/ thaw, wet/dry) and/or
mechanical disturbance which can cause severe deterioraton.
Unless otherwise specifically indicared in this report, the walls
and floors of excavatons must be pn:m:cﬂ:d from the {:h:n‘lcnts.,
particularly moisture, desiceation, frost action and construction
trafhic,
7.0 SUPPORT OF ADJACENT GROUND AND
STRUCTURES

Unless otherwise specifically advised, support of ground and
structures adjacent to the anticipated construction and
preservation of adiacent ground and structures from the
adverse impact of construction activity is required.
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8.0 INFLUENCE OF CONSTRUCTION ACTIVITY 13.0 STANDARD OF CARE

There 15 a direct comelation between constraction activity and
structural performance of adjacent buildings and other
installations, The influence of all andcpated construction
activitics should be considered by the contmctor, owner,
architeet and prime engineer in consultation with a geotechnical
engineer when the final design and eonstruction technigues are
known,

9.0 OBSERVATIONS DURING CONSTRUCTION

Because of the natre of peological deposits, the judpmental
namre of geotechnical engineering, as well as the potental of
adverse circumstances arising from construction activity,
observations during site preparation, excavation and
construction should be earried out by a peotechnical engineer,
These observations may then serve as the basis for
confirmation and/or alteration of geotechnical
recommendations or d:sign guidelines presented herein,

10.0 DRAINAGE SYSTEMS

Where remporary or permanent drainage systems are instalbed
within or around a strecture, the systems which will be installed
must protect the structure from loss of ground due o intermial
erosion and must be designed so as to assure continued
performance of the drains. Specific design derail of such
systems should be developed or reviewed by the geotechnieal
engineer. Unless otherwise specified, it is a condition of this
repart that effective iemporary and permanent drainage
systerns are required and thar they must be considered in
relation to project purpose and function,

11.0 BEARING CAPACITY

Design bearing capacities, loads and allowable stresses quoted
in this report relate 10 a specific soil or rock type and conditon,
Construction activity and environmental circumstanees can
matcrially change the condition of soil or rock. The clevation
at which a soil or rock type occurs is variable. [risa
rexquirement of this report that structural elements be founded
in and/or upon geological matenals of the type and in the
condition assumed. Sufficient observations should be made by
qualified peotechnical personnel during constnection to assure
that the soil and/or rock conditions assumed in this report in
fact exist at the site,

12.0 SAMPLES

EBA will retain all soil and rock samples for 30 days afeer this
report is issued. Further storage or tanster of samples can be
made ar the clients expense upon written request, otherwise
samiples will be disearded,
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Services performied by EBA for this report have been
conducted in a manner consistent with the level of skill
ordinanly exercised by members of the profession currently
practising under similar conditions in the jurisdiction in which
the services are p:‘uv‘i‘d:d. Engineering judgement has been
applied in developing the conclusions and/or
recommendations provided in this report. No warranty or
guarantee, express or implied, is made eoncerning the test
results, comments, recommendations, or any other portion of
this report.

14.0 ENVIRONMENTAL AND REGULATORY ISSUES

Unless stipulated in the report, EBA has not been retained 1o
investigare, address or consider and has not investigated,
addressed or considered any environmental or regulatory issues
associated with development on the subject site.

15.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy
versions of repons, drawings and other project-related
documents and deliverables (collecovely termed EBA's
instruments of professional service), the Client agrees that only
the signed and sealed hard copy versions shall be considered
final and legally binding, The hard copy versions submitted by
EBA shall be the onginal documents for record and working
purposes, and, in the event of a dispute or discrepancics, the
hard copy versions shall povern over the electronic versions.
Furthermore, the Client agrees and waives all futare right of
dispure thar the orginal hard copy signed version archived by
EBA shall be deemed to be the overall urigirr.ﬂ for the Project.

The Client agrees that both electronic file and hard copy
versions of EBA’s instruments of professional service shall not,
under any circumstances, no mater who owns or uses them, be
altered by any party exeept EBA. The Client watrants that
EBA"s instruments of professional service will be used only and
exactly as submitted by EBA.

The Client recognizes and agrees that electronic files submitted
by EBA have been prepared and submitted using specific
software and hardware systems, EBA makes no representation
about the compatibility of these files with the Client's current
or future software and hardware systems.
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TERMS USED ON BOREHOLE LOGS

TERMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (major portion retained on 0.075mm sieve): includes (1) clean gravels and sands,

and (2) silty or clayey gravels and sands. Condition is rated according to relative densily, as inferred from
laboratory or in situ tests.

DESCRIPTIVE TERM RELATIVE DENSITY N (blows per 0.3m)
Very Loose 0 to 20% Dio4
Loose 20 to 40% 41010
Compact 40 1o 75% 10 to 30
Dense 75 1o 90% 30 1o 50
Very Dense 90 to 100% greater than 50

The number of blows, N, on a 51mm O.D. split spoon sampler of a 63.5kg weight falling 0.76m, required to
drive the sampler a distance of 0.3m from 0.15m to 0.45m.

FINE GRAINED SOILS (major portion passing 0.075mm sieve): includes (1) inorganic and organic silts and
clays, (2) gravelly, sandy, or silly clays, and (3) clayey silts. Consistency is rated according to shearing
strength, as estimated from laboratory or in situ tests.

DESCRIPTIVE TERM UMCONFINED COMPRESSIVE
STRENGTH (kPa)

Very Soft Less Than 25
Soft 251050
Firm 50 1o 100
Stiff 100 to 200

Very Stifi 200 to 400
Hard Greater Than 400

NOTE: Slickensided and fissured clays may have lower unconfinad

compressive sirengths than shown above, because of planes of
woakness of cracks in the soll,

GENERAL DESCRIPTIVE TERMS

Slickensided - having inclined planes of weakness that are slick and glossy in appearance.

Fissured - coaining shrinkage cracks, frequently filled with fine sand or siit; usually more or
less vertical,

Laminated - composed of thin layers of varying colour and texture.

Interbedded - composed of altemate layers of different soll types.

Calcareous - containing appreciable quantities of calcium carbonate.

Well Graded - hlavmag wide range in grain sizes and substaniial amounts of intermediate parlicle
sizes.

Poorly graded - predominantly of one grain size, or having a range of sizes with some intermediate
size missing.
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WRR BYPASS - PROPOSED INTERCHANGES ISL ENGINEERING & LAND SERVICES LTD.

PROJECT NO. - BOREHOLE NO.

VILLENEUVE ROAD DRILL: SOLID STEM AUGER E12201227-01
ST. ALEERT, ALBERTA 47281N; 20971E ELEVATION: 680.73m
SAMPLE TYPE [ DisTurseD NORECOVERY [ SPT acaswe  [[[] sueteviuee [|f] core
BACKFILL TYPE [B] senronme  [] PEAGRAVEL SLOUGH L4 GROUT DRILL CUTTINGS [-1] sAND
L E —

T Fﬁ = 5 WS TANGARD PENETRATION Pl 8| —

1 SOIL wl & - 0 40 60 80 g§ 5

=4 & UNCONFINED (kPa) &

§ g APOCKET PEM. (kPa) A i

= 0 | TOPSOIL - clayay, damp, biack, rootiets, (150mm thick) P e
o CLAY - sity, damg, hard, high plastic, greyish brown by :
g “ 68003
= 1 - very st 1 _E
E « sifier kayars, moist, medium plastic = E
3 - sl layers, wel, firm, cxide staining 67903
el 3
5 s =
- ¥ 6780
= 4 [ SILT - clayey, wel, medium plastic, greyish bown by w8 ]
- -clayierayers E
= - ron nodules ]
E - sand layers, saturated 27 877.0.3
3 - clay layers, high plastic 5 E
= g 203 ¥, 3
E : - rapid deatancy 605
= 7 24 S WE
E_ o » e = ﬂ?Eﬂ_g
:— E 'Sfﬂl‘!-!ﬂ-m 1HE [ = E
2 - 2000mm thick clay (1) layes : : = E
b ~{H 674.0.3
= % ; : 2 | =
3 CLAY (TILL) - sity, sandy, moist, 56, medium piasic, dark grey 6 e Ml 720
=8 | coatinclusions : E
__ - small sand layers, saturated i 67203
= @ - very sl i E
3 aﬂu_;
- 10 3
= 2 Pogd o : =
3 CLAY SHALE - sity, moist, hard, high plastic, grey 7 |CEeETTTA sm.n_g
3 W1 - smalinkerbedded sandsions layers 3
3 X o [ 203
;_ 12 - o __:
7 SANDSTONE - sity, clayey, medurm grainad, moieL very dense, 5640,
E 13 light grey E
- 18 =
5 END OF BOREHOLE (1341 metres) e
= ., | soush-5.18 metres al0 brs. E
=3 waler - irace al 0 hrs, 3
: - 4,45 melres at 11 days 3
5 Standpipa installed 1o 8.08 metres i 3
= 15 I

&= EBA Engineering Consultants Ltd.

LOGGED BY: DJK

COMPLETION DEPTH: 13.41m

REVIEWED BY: AFR COMPLETE: 07/10/29

DRAWING NO: 1220122701 Page 1 of1
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WRR BYPASS - PROPOSED INTERCHANGES ISL ENGINEERING & LAND SERVICES LTD. PROJECT NO. - BOREHOLE NO.
GIROUX ROAD DRILL; SOLID STEM AUGER E12201227-02
ST, ALBERT, ALBERTA S45225N; 21141E ELEVATION: 674.11m
SAMPLE TYPE DISTURBED NORECOVERY [<] SPT El acaswe  [[[] swewevruse [ ] come
BACKFILL TYPE (BB senToMmE peacraver  [[[]] stoueH ] GROUT R DRILLCUTTINGS [-] SaND
w g -
= _ sl E
g SOIL E z| 8 o m””‘Em"“""i'u'f‘”"g 5 g
F; DESCRIPTION : L p—i el R
g APOCKET PEN_ (kPa) &
i X 0. 40 608D 100200 _ 300400 .
=0 | CUAY (REWORKED]. sity, organics, damp, hard, medium 8| : i@ f::iii|Eiiiiilia e
Ee plaslic, black ' PEE N ]
c CLAY - silty, damp, hard, high plaste:, greyish brown 2l =
= 1| - sibiertayers, medium plaetic, it greyish beown 6730
- iy 208 |G Wbt g E
= 2 i R 7202
- - very 58 lo hard I ]
- & S N =
E_a - moist, stiff, greyish brown % > 6?1.11._%
E_ -'Hl.lrl'rl - peede ._- ";
= i REN 7003
B - G NEN
E : & R E
;_ 5 Fi ...\\ m_ﬂ_f
E - clay (V) pockets, st 0 \ E
£ 6 | CLAY (TILL)- sily, sandy, moist o wet. s&if, medium plastic, dark | § —
- grey, coal inclusions E \ 3
5 - sand pockets, mois! . \\ 3
E- 7 ™ = %aﬁm_f
= - sand packels, wet = = § 3
E g | et \ ]
| N
5_ =T @ n \§ _,z
= £ \m“—f
AE= | N
C 10 |  -somesand, medum o high plastic E ; Sigecy \ 66403
z . : A \ 3
2 TR R 0 4 0 0 M o S § 3
= 1 SR NN E
INEE
) SN\
3 SN\
E 1
- } E & 66103
3 - very skff¥o hard - E
e 6600
?15 E = : : ﬁ
Z = LOGGED BY: DJK COMPLETION DEPTH: 30.1m
4= EBA Engineering Consultants Ltd. [REVEWED BY: AFR COMPLETE: 07/10/29
DRAWING NO: 12201227-02 Paga1of3
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- stilf to very sl

= iy shiff

=]
-

SAND - cean, Irace of sit, fine to medsum grained, sabwated,
n dark grey

- densa lo very densa

- small interbedded clay kayers

23 = auger washed clean from 2210 80 25.15 malres

I II II
DN N N WD<N N N WD<W W SAWPLETYPE
2 ®

L]
-

- 450mm thick chay kayar, moist, very sEff, high plastic, dark grey

5

S
ID<N 1< W
5

CLAY SHALE - silty, maist, hard, medium plastic, ighi grey

- high plastic, dark grey 1o light grey

st - gl inclusions

IhllilllllilI|l|1|]llIlrililil1lF|IFII[l1|TIFTlr]TTrl||l|1.|||||L||l|1-||||=||‘.|i|||||r|1|||i||||:|||||4||1||:r1i|1|T]r||p T
b=

s

-

FaR

28

18.7

189 |

21 | 3 & ¢ bor oiod oo | R v

WRR BYPASS - PROPOSED INTERCHANGES |SL ENGINEERING & LAND SERVICES LTD. PROJECT NO. - BOREHOLE MO.
GIROUX ROAD DRILL: SOLID STEM AUGER E1220122702
ST. ALBERT, ALBERTA 045225M; 21141E ELEVATION: 674.11m
SAMPLE TYPE DISTURBED NORECOVERY [] SPT =l acaswne  [[[] srerey use CORE
BACKFILL TYPE [ eenToNmE PEAGRAVEL  |]|| sLougw . 4| GROUT |~ DRILL CUTTINGS |*+1 SAND
E E
g SOIL £ g F*‘”’""i“&?’““”'gg 5
@ UNCONFINED (Pa) @
A DESCRIPTION ] 2 [PLASTC MC.  LiguD 50100 1&”?3}# g =
g APOCKET PEN. (kPa) A i
E T T ida
= - vy &liff I
— §58.0

BN REE

3

'||LII.J‘I.IJI.‘IIJI!IIIII.IIII

g
bioaibiiaids

&

E

Illlllllll

I.IIII'I-I-II

E E 3
baaaibinaalaniy

II-II'lIIIIIIIJ

£

; ] LOGGED BY: DJK COMPLETION DEPTH: 30.1m
= FBA Engineering Consultants Ltd. [REVEWED BY:AFR COMPLETE: 07/10/29
DRAWING NO: 1220122702 | Page 2 of 3
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WRR BYPASS - PROPOSED INTERCHANGES

ISL ENGINEERING & LAND SERVICES LTD.

PROJECT NO. - BOREHOLE NO.

= EBA Engineering Consultants Ltd.

GIROUX ROAD DRILL: SOLID STEM AUGER E1220122702
ST. ALEERT, ALEERTA 945225N; 21141E ELEVATION: 674.11m
sAMPLE TYPE [ oistureeo 7] norecovery [<] ser acrsi  [[]] sveweruee [][] core
BACKFILL TYPE [B] sentoNTE '] PEAGRAVEL SLOUGH 4] GROUT ] oRiLcurmines [:] sanp
L —
E E = g [ STANDART FENETRATION (M)l _ 5 =
=~ SOIL i é ﬂ 20 40 80 80 g 5
® UNCONFINED (kPa) &
§ DESCRIPTION g B B CNFRED :
% § APOCKET PEN, (kPa) &
2.9 60 8 | 00w« | .o
- 30 |~ END OF BOREHOLE (30.10 metres) o v odnte o : =
= sough - necking &t 12.50 metres at 0 hrs. 2 E
E o | "™ e :
— - dys E
- Standpipe installed to 4 57 melres *"3-“—5
= 6420
- 6410,
E 6400
s
- % CE
3 3
o 637.0.
= 680
= 6350
e
= L
=% 63203
= 6310
= “ e T E
E 4 E
COMPLETION DEPTH: 30.1m

COMPLETE: 071029

DRAWING NO; 1220122702

Page 303
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WRR BYPASS - PROPOSED INTERCHANGES ISL ENGINEERING & LAND SERVICES LTD. PROJECT NO. - BOREHOLE NO.
McKENNEY AVENUE DRILL: HOLLOW STEM AUGER E12201227-03
ST. ALBERT, ALBERTA 044037N; 21752E ELEVATION: 657m
SAMPLE TYPE  [B] DisTURBED MORECOVERY [ ] SPT Elacasng  [[]] swesy tuse CORE
BACKFILL TYPE [B] sentonTe peacraveL (][] stousH [3] Grout DRILL CUTTINGS 22 SAND
= E
£ E = % I STANDARD PENETRATION =
3 SOIL | € mmmmN§§§
a & UNCONFINED (kPa) ®
§ DESCRIPTION 5| B loenc ue vow | ge mme P 5
g APOCKET PEN, (kPa) A w
20 40 6080 100200 300 400 B57.0
= 0 [\ ASPHALT - (60mm ihick) f 12| i i& Piiiid PN E
=N SAND AND GRAVEL (FILL) - trace of sit, well graded, mois, Lo did i o LNN 3
= dark greyish brown, {165mm thick) Q \\\ E
= 1|\ CLAYFILL)- sy, moss, hard, Wigh plasec, greyish brawn__ " S b
E CLAY - sy, organics, damp, hard, medium plastic, black F NN 3
e - irgce of organics, stained viry dark greyizh brown ,.1:;: ‘;: 3
= a3 'mfﬂﬂl.hﬂlﬂﬂﬁnmhm 1% Smﬂ 3
= okt & ~
B K 3
E. - £Uff, while depasits Z - - S =
E. 3 N "\"w.uj
E N N E
F N 3]
o E iy =
¢ | m - | N Nestod
5'4? - giltier layers, moist io wal, oxide staining X s R ::%aﬂ:
= O N e
3 NN 3
F s % Sﬁfu_:
- : i 3
- - sl kayers, rapid ditatancy, saturatad, dark grey z 3 % E 3
E o MNENLGEE
3 SN
B e M e e RERY
= 7 | SILT- dayay, saturaled, very loose, medwm plasiic, dark grey E 2 - NER 6500
E |G (TS T BNV
= : : : r ] -
- 8 S:“S 849,01
- SEd R
= NENLLE
g ey 3
= e .
:I-- IELERRERE \\: —:
2 T 70
3 ﬂ Z 2 : % i L
E 4 1 § i
= 12 X § 8450
E 1 %mn@
=0 § 6430,
E" - sandy, locse fo compact I % 'é
£ 15 0|2 R A s R (- R k 3

# EBA Engineering Consultants Ltd.

LOGGED BY: DJK

E420
COMPLETION DEPTH: 33.22m

REVIEWED BY: AFR

COMPLETE: 0710730

DRAWING NO: 1220122703

Page 1 of 3
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WRR BYPASS - PROPOSED INTERCHANGES | ISL ENGINEERING & LAND SERVICESLTD. PROJECT NO. - BOREHOLE NO.
McKENNEY AVENUE DRILL: HOLLOW STEM AUGER E12201227-03
ST. ALBERT, ALBERTA S44037N; 21752E ELEVATION: 657m

SAMPLETYPE [l oisureen ] NoRecovery [X] seT Eacasme  [[]] svewevTuse [[f] core
BACKFILL TYPE [l sentonme  |'] PEA GRAVEL ]| sLoven <1 GROUT DRILL CUTTINGS [+1] sAnD
| E a2
g SOIL F o e 8 =
wl = b g =
§ DESCRIPTION gl 5 E PLASTIC MC.  LKUID ‘WHED:W' g é
g E A A POCKET PEN. (kP2) &
L ~20..40 %0 & | 100 20 300 40 20
E 16 AN O O O O T E
E RAERE ARl ER R oR R 8400

§_ U L S | SR e b =
» RN B RER RS S LR REERERN N\ ™S
E 20 ibian bt hidaiet dnia bigaiy 637.0_3

S [T I N IO (- fasperendeisefi b dodudidadidind i E
- SAND - some sill, medium gramed, saturaled, compact, dark E g |ay| S5 £3 5Ey £ i B
-2 A = A T g frrbresdodededidd B3
S A L M- < s o | ) T 6350,

= | ST Gayey, umca of sand, saturaled, compad, low plaste, 6k 17| 14 | o | | i i il E
- M ey AL T SLF UL PR STt PEFPPE PETLEetl 63305
£ 25 632,07
= bbb LI
- 28 629,05
- x 6280

LOGGED BY: DJK COMPLETION DEPTH: 33.22m

& EBA Engineering Consultants Ltd. [REVEWEDBY: AFR COMPLETE: 07/10/30

DRAWING NO: 12201227-03 Page2of3
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WRR BYPASS - PROPOSED INTERCHANGES

ISL ENGINEERING & LAND SERVICES LTD.

PROJECT MO. - BOREHOLE NO.

McKENNEY AVENUE

DRILL: HOLLOW STEM AUGER

E12201227-03

ST. ALBERT, ALBERTA

Ei.E‘u’AT ION: 657m

SAMPLE TYPE

DISTURBED  [,7] NORECOVERY

944037N; 21752E
=] acasing

CORE

BACKFILL TYPE B BENTONITE

[;_i] PEA GRAVEL

i oo o

I > DRILL cuTTiNGs

SAND

SOIL
DESCRIPTION

Depth (m)

[ STANDARD PENETRATION [N}

FLA..STIC ML,  LIOUD

SAMPLE TYPE
SPT (M)

H MOISTURE CONTENT

20 40 60 B0
# UNCONFINED [¥Pa) # g
50 100 150 200 ;

Piezometer
& Elevation (m)

2

8

o
Lo

=

(S

e U

END OF BOREHOLE (33.22 melres)
water - 4.20 molres at 11 days
Standpipe instalied o 9.45 metres

b

|lf||II*I_I‘ilill|II-IllIJlI1||II-III.JII-I:IIIl|1IF|

&

b = -~ & 2 =2 8

b~

IIFIIIIIIII1IIIIIlIIFIIilI1IIIIIFI|II-I1|I1IIIIIlIl!IIIIIIIIIIIIIIFIIllIIII|IIIIIFI1I|FIIF[1II1:T1I:|II|

45

g

g

IIIIILIIIIJIIJIIIIIIIIII1II1IIIIIIIIII

B

EJLI.JI.I.II.ﬁ

621

= FBA Engineering Consultants Ltd.

REWEWEDB"I’ AFR

COMPLETE: UTIIU.I'BD

DRAWING NO: 1220122703

Page 3of3
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WRR BYPASS - PROPOSED INTERCHANGES

ISL ENGINEERING & LAND SERVICES LTD.

PROJECT NO. - BOREHOLE NO.

FUTURE 137 AVENUE CROSSING

DRILL: HOLLOW STEM AUGER

E12201227-04

ST. ALBERT, ALBERTA

941865N; 23150E

ELEVATION: 660.74m

SAMPLETYPE [l] oistureen | 7] NoRecovery [X] spT

] acaswe

SHELBY TUBE

BACKFILL TYPE [B] eentonme  [77] PeAGRAVEL

SLOUGH £3] erout

CORE
| DRILL CUTTINGS SAND

SOIL
DESCRIPTION

Depth (m)

I STANDARD PENETRATION () Il
40

SPT (N)

PLASTIC

M.C.

20 60 80
# URCONFINED (kPa) & %E
[

L ALY RLLL]
=

-

CLAY (FILL) - sty, race of sand, moist s tiff, medium plastic,
mmmm

% B | \MoISTURE CONTENT

<N | SAMPLE TYPE
=

773 |5

CLAY - glty, maisL, stff, madium plashic, dark grayish brown

s

5

T | -rapid distancy, saturated

o

0 g 17 Cayieg

11

- siltipr layers
:
4 Slram.m.dmwd. ow plastic, dark greyesh P
- interbadded sand layers, fine gramed
5 | - easier dling
- measl

ZH

Eli

12 compact, grey

13

14

III.IIIIIIII1II|r1lI|IIII[1IH|IIrIIII.'|:I|11rr|r1ll'|1TT|.|il|JI|||-||L|ll|dl||l|||||L|J|||-||p|1l||I||||’|||p||||-||||||!|||||r||:r:r|l[r1'|'|l|.|.|

- tompact, coal deposits

15

SAND - Iraca of =i, fine to medium grainad, saturated, loose i 0

Zi!

Eu

AT ETTE A LS L TP LA I ILEIT T I T ETEEITITTIE

T T i R A PP R L e e,

PP

I

Elevation (m)

8

o
2
=

2|
=
-
-
==

2

8

g

&

649.0

B47.0

646.0_

&= EBA Engineering Consultants Ltd.

| COMPLETE: 07/10/31

COMPLETION DEPTH: 33.22m_|

DRAWING NO: 12201227-04

Page 10f3
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WRR BYPASS - PROPOSED INTERCHANGES ISL ENGINEERING & LAND SERVICES LTD. PROJECT NO. - BOREHOLE NO.
FUTURE 137 AVENUE CROSSING DRILL: HOLLOW STEM AUGER E12201227-04
ST. ALBERT, ALBERTA 941865N; 23150E ELEVATION: 660.74m
SAMPLE TYPE DISTURBED  [7] NORECOVERY SPT A-CASING SHELBY TUBE CORE
BACKFILL TYPE B sentonme (-] PeAGRAVEL SLOUGH .4 GROUT DRILL CUTTINGS F2{ SAND
L —
E % E STANDARD PENETRATION (V) I} £
g SOL ]’;_f g W tﬂﬁuﬂuﬂimgmﬂ g g
§ DESCRIPTION G| B lusnc me LIGLRD 50 100 150 200 E
% § A POCKET PEN_ (Pa) &
E E
e 8450
- 16 3
E‘ B4
- 17
= - fine grained, danse o compact B43.0
E 18 ? E =
: 420
= 18
E’ 410
= 20
3 640.0_
21 Z 2
g_ 639.0
e 22
E - silty, ccal deposits
3 £38.0
= ]
3 &0
o X
3 6%
- 25
3 635.0
- 2
e 6340
= . \race of s, advanced for
g | o e tomat X «
? B33.0
F 28
3 52
C 20
¥ e Piriiin]]]]]ened
> . COMPLETION DEPTH: 33.22m
= EBA Engineering Consultants Ltd. COMPLETE: 0710731
DRAWING NO: 12201227-04  [Page 203
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WRR BYPASS - PROPOSED INTERCHANGES | ISL ENGINEERING & LAND SERVICES LTD, PROJECT NO. - BOREHOLE NO.
FUTURE 137 AVENUE CROSSING DRILL: HOLLOW STEM AUGER E12201227-04
ST. ALBERT, ALBERTA 841865N; 23150E ELEVATION: 660.74m
SAMPLE TYPE pisTursed 7] worecovery [X] set acasng  |[[] suewey Tuee CORE
BACKFILL TYPE [l sentonme  |7] peacraver  [[[]] sLoucH "+ GROUT DRILL CUTTINGS [*21 SAND
. [t
: SOl &z 50
3 DESCRIPTION gl 5|8 eldenens |5 5
3|8
E ®
g;_ H
§_ 2
; 33 - medium grained, compacl % | ng :
=2 END OF BOREHOLE (33.22 metres)
m slough - 8,14 melres at  hrs.
- 34 wiler - irace 8 0 hrs.
- -8.20 metres at 11 days
F Standpipe installed 1o 11.58 matias
%
-
Y
)
|
%_ 40
E,_. 41
E @
E 43
™
3 PG i b am_
- 45
: - L COMPLETION DEPTH: 33.22m
# EBA Engineering Consultants Ltd. REVIEWED BY: AFR COMPLETE: 07/10/31
DRAWING NO: 12201227-04 Page 3of 3
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EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOQILS

CUAY w1 e S

U5, STANDARD SIEVE SIZES

i _ o fo fopofone fow M v A1 12 3
J0§ = I. " 1
E '.
0 dob-di 3
10 :
T e e T S S 05 1 2 ) 50
GRAIN SIZE - MILLIMETRES
BOREHOLE DEPTH DESCRIPTION
SYMBOL|  “ oo (m) CLAY | ST | sanD |cRaveL| Cu & | Bk
% s .S %
—s: 3 20.70 — 14— 8 . 0 | 18 10 @ Su
Project: £12201227 Date Tested: 07/11/06 BY: KIP
Tuled in_octordance tlh ASTM D27 unless olherwise noled.
Ualo presenled hereon 1 for The sole use of The lngmn: gren have been perormed by on ERA lechnioon 1o
chianl, EBA is nat 1 . NOY COn viherwise noled. No othor worranly is mode, These dolo do ret

be held liabie, for use mode of this { mml: or :sr.rﬂ Intemretotion o oginkan of specificatian liance of moleriol
ﬁhﬁpﬂhuﬂhmuﬂhuﬁhhmmghﬂl mtmﬁugﬂwwmnmmmurmmmuulﬂgimuﬁumw




EBA Engineering

PARTICLE SIZE — ANALYSIS OF SOILS

GEAVEL
CLAY SILT 1 i1 o O
U.S. STANDARD SIEVE SIZES
100 ISR fin oo jeo fo g fofis o 4 m w152 3 5
%0f-
m T ]
10}

RCENT SMALLER
z

40
30] - i
] It ST AR ey W) 1 N WO S, (o Lo | [ SFEISEIS SO GSET] LI | ATV AN S
o] -
ooms odor odm  oks ob ok ok o o2 o 1§ % &
GRAIN SIZE - MILLIMETRES
SYMBOL Bﬁuﬁﬁggf DfnT CLAY EE?CR]HSLTD CRAVEL| @ e | L
7 A S R
'l'—' 3 . 29.90 ——— 2? ---? 73 0 20 ¢ 10 | SM
Project: £12201227 Date Tested: 07,/11/06 BY: KIP
Tesled in_gccordonce with ASTM D422 unless othereise noled.

an techmcion 1o recoguzed

r&a EB'L mtmpmﬁl irdustry is, mlﬂnﬂud.ﬂnshrmn ummuldutqﬁuml.
be held ligble, for us2 mode of this repu't:.-fyﬁ ingluge or represent any interpretotion of opinion of specifical mumm "
other party, with or without fhe suilobifty. Should enginesring interpretolion be uqurd [EBA will il upan written request,
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An Evaluation of the Environmental
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1.0 INTRODUCTION

1.1  Background

In 2004, Spencer Environmental, under contract to ISL Engineering and Lands,
completed an Environmental Impact Assessment (EIA) pursuant to the Canadian
Environmental Assessment Act (CEAAct) for a segment of the proposed West Regional
Roadway (WRR) (also now officially named Ray Gibbon Drive). That project was an
initiative of the City of St. Albert. The entire WRR was planned to be constructed in
three geographic phases. Phase |, which contained the segment for which the CEAAct
EIA was prepared, extended north from 137 Avenue to approximately McKenney
Avenue., Phase 2 extends from McKenney Avenue to Giroux Road. Detailed
engineering design, including environmental assessment activities in support of
environmental permitting, have been completed but construction has not commenced.
Phase 3 extends from Giroux Road north to Villeneuve Road. Some environmental
assessment work in support of environmental permitting has been undertaken but that
work is incomplete. Detailed engineering design for Phase 3 is incomplete.

Within the geographic phases of the project, work is scheduled to be undertaken in
temporal stages with additional lanes and bridge decks over the Sturgeon River to be
added according to increasing traffic volumes. Stage | of Phase | included construction
of one bridge deck over the Sturgeon River. Vehicle travel lanes were limited to one in
each direction for Stage | of Phase 1. Stage 2 will include the addition of another lane in
each direction and placement of another bridge deck over piers placed in the Sturgeon
River as part of Stage 1.

The CEAAct EIA focused on Stage 2 of a segment of Phase One between 137 Avenue
and the existing CN Rail Line (Sangudo Subdivision), located 800 m north of
Meadowview Drive. The CEAAct review examined the Sturgeon river crossing and the
rail crossing. The ultimate roadway design for the project was a four lane expressway
constructed within a corridor of sufficient width to eventually accommodate a six lane
expressway. Stage 2 would involve 2 lanes in each direction and two bridges over the
Sturgeon River. The speed limit for that expressway was proposed as and currently is 70
kph. A Right-of-Way (ROW) of 58 m was assessed, featuring a | to 1.5m high berm
planned within the Sturgeon River Valley and parks areas. Those perimeter berms were
for purposes of noise attenuation and visual screening.

At the Sturgeon River, bridge piers were installed to accommodate two separate bridge
decks but only the downstream deck was installed as part of the initial WRR project. The
upstream deck was to be installed when traffic volumes so justified. The Stage One
bridge incorporated a 3 m wide pedestrian pathway. Stage Two would include a 4 m
wide pedway. West and east of the bridge, a 3 m wide pathway was planned for either
within the 58 m wide right of way or immediately outside of it and the perimeter berms.

Department of Fisheries and Oceans Canada (DFO) was the Responsible Authority (RA)
for the project review under CEAAct. The City of St. Albert then completed an EIA for
the project that addressed several environmental subject areas and issues of relevance to
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1.2  Objfectives

In December of 2007, Spencer Environmental submitted a proposal to ISL for an analysis
of what is termed “a provincial road” with the following objectives:

e Review the revised project description to determine how it differs from the
WRR project that was assessed in the 2004 EIA.

e On a broad level, undertake a spatial analysis of the revised project to
determine any new areas of potential impacts and any new types of
environmental features that could generate impacts not already covered in the
original EIA. On the basis of the above, determine if any environmental
permits (federal or provincial) are required or any environmental review
processes triggered.

» (Considering the project revisions, review the existing EIA document to
determine which of the impact predictions of that EIA would no longer be
valid. That review would extend to subject matter not covered by
environmental permitting but pertaining to important issues in the original
EIA,

» Review existing environmental permits for the project to determine which of
those may require alteration in the context of a revised project description.

e Determine any new environmental information needs to support
environmental permits applications or amendments to existing applications.

¢ Determine what options, other than by way of environmental permit
applications, the federal government may have for initiating a reassessment
of the project pursuant to CEAAct.

e Make recommendations concerning future environmental assessment and
planning for the provincial road.

1.3  Report Organization

This report comprises 11 Chapters. Chapter 1 provides background to the assignment
and lists the assignment objectives. Chapter 2 describes the methods used to meet each
of the objectives. The remaining chapters are sequentially organized by assignment
objective. Chapter 11 summarizes the findings and recommendations and represents, in
effect, a plan for future action regarding environmental reviews and permitting, Chapter
12 is references.

Extensive use of tables is employed to facilitate presentation of information.
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2.0

METHODS

In order to meet the exercise objectives, Spencer Environmental undertook the following

tasks:

We reviewed concept plans for the proposed provincial road. Those concept
plans showed the proposed roadway alignment, locations of proposed
interchanges, right-of-way width, locations of new stormwater management
(SWM) facilities, locations of some pedestrian infrastructure, and locations
of any supporting service roads, all at a conceptual level (Figure 2-1).

We interviewed ISL engineering personnel to gain an understanding of the
project components.

We compared the provincial road design and specific features with the
existing design and features.

We contacted federal government Canadian Environmental Assessment
Agency (CEAA) representatives for an opinion about whether the WRR
environmental review could be reopened considering the upgraded design.
We sought an opinion irrespective of anticipated applications for new federal

 environmental permits.

We reviewed the proposed design for the provincial road in order to
determine, on the basis of our experience, which provincial and federal
environmental permits would be required. Based on the environmental
permits required, we assessed the possibility that applying for them would
trigger a CEAAct review.

Based on the new environmental permits that would be required to construct
the provincial road, we employed our knowledge of the permitting systems to
identify the types of environmental information needed to support the permit
applications.

We reviewed the WRR EIA in order to identify all of the potential impacts
predicted for that project, including those not covered by environmental
permitting. Our review included the potential impact ratings. Based on our
knowledge of the constructed project, the project area and the proposed
provincial road design, we identified those impact predictions that may no
longer be valid and that should be re-assessed. Based on our professional
judgment, we identified potential impacts from the WRR EIA that were
resolved in that previous review and no longer warranted assessment for the
provincial road.

We reviewed the WRR EIA to determine what environmental information
had been obtained and generated for that exercise and to support the WRR
permit applications. Based on probable permit requirements for the upgraded
project and the types of impact predictions that we identified as requiring re-
assessment, we determined if the existing environmental data were sufficient
for those objectives or if new data would need to be generated.

Jume 2008
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increased storage capacities. That would include the Riel Pond and Wetland
(an SWMF) and the facility immediately north of the Sturgeon River and,
potentially, the constructed wetland in the vicinity of the McKenney Avenue
interchange.

A new SWMF would be constructed in the southwest quadrant of the
interchange proposed for Villeneuve Road. That SWMF would drain into
Carrot Creek to the west by way of an armored ditch and outfall. The bottom
of the Carrot Creek channel would be armored at the discharge location. The
Villeneuve Road SWMF was required as a component of current Phase 3 of
Ray Gibbon Drive. The capacity of that SWMF facility may have to be
increased relative to the original need for Phase 3 to accommodate additional
surface run-off from the larger roadway footprint.

At the location of the already constructed at-grade CN Rail crossing north of
McKenney Avenue, a new grade-separated interchange with the rail line is
proposed. Further, the location of the crossing would be adjusted westward.

A new service road would be constructed in the northeast quadrant of the

Villeneuve Road interchange.

The speed limit for the new roadway would be increased to 100 kph from the
present Ray Gibbon Drive limit of 70 kph.

Traffic volumes for the provincial road would be greater than those projected
for the ultimate Ray Gibbon Drive.

Table 3.1 compares the existing Ray Gibbon Drive project with the proposed provincial
Highway 2 Upgrade.

June 2008

WER Provincial Update Environmental Permitting Analysis - Final Report Page7



Spencer Environmental

Table 3-1 Comparison of Characteristics for Ultimate Ray Gibbon Drive
(Constructed and Design only Phases) with the Proposed Provincial Road

Ray Gibbon Drive Provincial Road
Characteristics
Right-of-Way Width e 58m e 78-100 m, wider at
interchanges
Ultimate Number of Lanes |e 6 e B
Acoustical/Landscape *  Yes, in Sturgeon River e From south of
berms present or planned Valley/Parks areas McKenny Ave to
Villeneuve Rd
Roadway Interchange e 137 Ave at-grade * 137 Avenue (grade-
Types and Locations » McKenney Ave at-grade separated)
¢  Giroux Rd at-grade e McKenney Avenue
e Villeneuve Rd at-grade (grade-separated)
e Giroux Road (grade-
separated)
e Villeneuve Road
(egrade-separated)
Number of River Crossing | e  Two bridges decks with4 |e  Two vehicular bridge
Structures/Types vehicle lanes over decks over Sturgeon
Sturgeon River with River
pedestrian accommodation
on downstream deck
Pedestrian e 3 mwide pedways within | 3 m wide pedways

Walkways/Characteristics/
Locations

58 m ROW

Dedicated 3 m wide
pedway on downstream
bridge deck and 4 m wide
on upstream deck

outside of ROW

2.5 m pedways at
interchanges
Dedicated pedestrian
bridge at Sturgeon
River

Pedestrian Road Crossing
Structures

MNone constructed

One elevated pedway
over road south of
Riel Wetland
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5.0 WRR-IDENTIFIED IMPACTS THAT REQUIRE RE-
EVALUATION

Our review of the WRR EIA for impact predictions that may no longer be valid for the
provincial road led to the identification of some new potential impacts. This chapter of
the report addresses both of those scenarios.

The WRR EIA generated acoustical information to support analyses of that project’s
potential impacts to wildlife and outdoor recreation pursuits,. While none of the
environmental permits issued for construction of the project referred specifically to
roadway operational noise, an in-depth analysis of the effects of noise on those subjects
was of vital concern to government and non-government stakeholders. The proposed
provincial road project includes certain components that may make the acoustical impact-
related information for WRR invalid. That is because the provincial road as currently
presented:

¢ has no berming planned for it while portions of the WRR did,
will include eight lanes at ultimate development as opposed to six lanes
for WRER,
will convey a larger volume of traffic than proposed for WRR,
will include grade-separated interchanges that could alter acoustics, and
e will have a higher speed limit with potential to alter acoustics.

We recommend a re-evaluation of the impacts of operational roadway noise on wildlife
and outdoor recreation. That re-evaluation should use the same methods and receptors as
that used for the WRR. Other receptors may need to be added. This is especially the
case if the potential noise impacts to residential areas are of interest to INFTRA. We
recommend that a re-evaluation be undertaken, despite the possibility that RAs do not
specifically ask for it, in support of a review process or environmental permit
applications. The results will be critical for developing mitigation strategies. The
potential impacts of noise were of important interest to stakeholders for the WRR
CEAAct EIA and there are no obvious reasons why environmental stakeholders would not
pursue this issue again with or without a formal CE4Act environmental review.

With respect to new impacts, the WRR EIA examined the potential for adverse impacts
on wildlife movement corridors and recommended certain mitigation strategies.
Considering the larger footprint of the proposed provincial road, the increased traffic
volumes and the higher speed limits, the conclusions reached in the WRR EIA may no
longer apply. Those wildlife movement impacts need to be reassessed and, if required,
new mitigation strategies employed.

Since the WRR was completed, City of St. Albert has annexed new lands from Sturgeon
County. Recently, the City of St. Albert’s inventory of Natural Areas (Spencer
Environmental 1999) was updated (Stantec, in preparation) to include any Natural Areas
within those annexed lands. Portions of the provincial road would overlap the annexed
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lands. We recommend that any evaluation of the proposed roadway include examining
potential impacts to Natural Areas in newly annexed lands. Some of the Natural Areas
could be wetlands pursuant to the interim Alberta Wetland Policy.

Also with respect to new potential impacts, the larger footprint of the provincial road
ROW and interchanges will have the potential to impact more natural vegetation and
wildlife habitats than the WRR. Some of those areas will not have been included within
the environmental inventories conducted for WRR or other recent environmental
planning initiatives. We recommend that those areas of expanded footprint, where not
covered by WRR investigations be assessed for impacts on vegetation communities and
wildlife populations.

In addition to the above-described general impact types, several issue-specific or subject-
specific impacts identified in the WRR EIA warrant re-evaluation. Table 5-1 shows
individual impact predictions addressed in the WRR EIA that may require re-evaluation.
The original descriptions of impact severity have been sourced from the WRR EIA. A
rationale is provided for each of the impact predictions recommended for re-evaluation.
In the case of new potential impacts, these are identified as such in Table 5-1.

Table 5-1 Rationale for Re-evaluating Certain Impact Predictions

Predicted Impact Requiring Rationale
Re-evaluation

Surface Water Quality

e Negligible to adverse, minor, short- e The increased traffic volumes and speeds
term and predictable impacts to may increase the potential for a hazardous
surface water quality in the unlikely materials spill
event of a hazardous materials spill
during roadway operation

Vegetation including Wetlands

e Adverse, minor, permanent and * The increased footprint of the project
predictable impacts to upland plant increases the potential for directly
communities (new impact) disturbing upland native plant communities

e Negligible to adverse, minor, e The increased footprint of the project
permanent and predictable impacts increases the potential for directly
to wetlands (new impact) disturbing wetland communities
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Predicted Impact Requiring
Re-evaluation

Rationale

e« Adverse, minor, permanent,
predictable adverse impact to wildlife
movement along south river edge

e Adverse, major, permanent, uncertain
impact to bird use of the spruce
woodland as a result of roadway
noise

¢ Negligible to adverse, minor to major
impact to avifauna using Big Lake
from roadway noise

¢ Negligible to adverse, minor,
permanent uncertain impacts to some
species at Riel Pond resulting from
possible noise level increase

s Adverse, minor to major permanent
uncertain impacts to avifauna using
Riel Marsh as a result of increased
noise levels

Fish and Aquatic Resources

= Potential loss of fish habitat resulting
from the new pedestrian bridge (this
impact assumes some instream work
opccurs)

Land Use

Adverse, minor, short term
predictable impact from loss of 22.4
ha of agricultural lands to roadway
construction (new impact)

Considering the addition of another bridge
structure and the new landscaping in Riel
Park that will provide some wildlife
habitat, this impact prediction warrants
revisiting

Considering the increased traffic volumes
associated with the provincial road, the
predicted impacts warrant reconsidering

Considering the increased traffic volumes,
altered roadway configuration and
increased speed limit, this predicted impact
warrants reconsideration

Considering the increased traffic volumes
and altered roadway configuration, this
predicted impact warrants reconsideration

Considering the increased traffic volumes
and new roadway configuration, this
predicted impact warrants reconsideration

Pedestrian bridge may include some
instream work

Considering the expanded roadway
footprint, this impact prediction should be
re-evaluated

June 2008
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Predicted Impact Requiring
Re-evaluation

Rationale

¢ Negligible impact from loss of a
portion of soccer practice field to
ROW footprint (new impact)

* Negligible impact to soccer and
rugby players and referees from
roadway noise

s Negligible to adverse, minor,
permanent and predictable impact to
the quality of nature appreciation
activities at picnic shelter at
intermediate traffic levels

¢ Adverse, major, permanent,
predictable impact to quality of nature
appreciation activities at north shore
of Big Lake at intermediate traffic
levels

s Adverse, minor to major, permanent,
predictable impact to quality of nature
appreciation activities near viewing
platform/Riel Marsh owing to vehicle
noise, at ultimate development

¢ Adverse, major, permanent, uncertain
impact to nature appreciation
activities near the Spruce Woodland
owing to road noise at short-term
traffic levels

Considering the increased footprint, the
extent of impact on recreational playing
field in this vicinity should be revisited

With the increased traffic volumes and
roadway configuration, this impact
prediction warrants revisiting

Considering the increased traffic volumes
and altered roadway design, this predicted
impact warrants reconsidering

Considering the increased traffic volumes
and altered roadway design, this impact
prediction should be re-evaluated

Considering the increased traffic volumes
and altered roadway design, this predicted
impact warrants re-evaluation

Considering the increased traffic volumes
and altered roadway design, this predicted
impact warrants re-evaluation

June 2008
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6.0 INVENTORY OF WRR AND PROVINCIAL ROAD
ENVIRONMENTAL PERMITS

Table 6-1 shows the facilities and features that were required to construct WRR and the
facilities and WRR facilities and features that will need updating to construct the
provincial road. New features for the provincial road are also shown in this table. For
each of the facilities and features mentioned, a description of the relevant federal and
provincial environmental permits is provided.

Jurie 2008 WRR Provincial Update Environmental Permitting Analysis - Final Report Page 17
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8.0 OTHER AVENUES FOR ASSESSING THE UPGRADE
PROJECT BY WAY OF CEAACT

The Edmonton office of the Canadian Environmental Assessment Agency (CEAA) was
contacted for advice on this subject. Personnel in that Regional CEAA office are familiar
with the original WRR Project. The contact was made in order to obtain an opinion
concerning other triggers or factors outside of permitting requirements that might initiate
a CEAAct environmental review of the provincial road.

In the case of the upgrading project, potential Responsible Authorities (RAs) (federal
government departments that would lead any environmental assessment of the project)
under CEAAct would be as follows:

e Fisheries and Oceans Canada who administer the federal Fisheries Act.
e Transport Canada who administers the Canadian Transportation Act, as well
as the Navigable Waters Protection Act.

According to CEAA, normally in the case of a project already assessed, the RAs would
assess the proposed project changes and make a determination as to whether the changes
were significant enough to require reassessing the project. If the changes were deemed to
be significant, then it is likely that the RAs would typically start a new assessment rather
than open the existing one. They would be free to use any applicable information from
the existing assessment in the new assessment. Often, little new information is required
for a new assessment.

The CEAA representative that we consulted surmised that if there is to be no change in
bridge pier configuration or navigability, then it is likely that neither RA would require
an EA for adjusting an existing bridge deck. A larger road footprint and higher speeds
would not likely be an issue because those factors are not within the two RAs" mandates.
Transport Canada might look for reassurance that the additional lanes would not affect

navigability.

The new pedestrian bridge, however, would be considered a separate project and that
would be what could trigger a review of the upgrading project.
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9.0 NEW ENVIRONMENTAL

SUPPORT FACILITY-SPECIFIC
PERMIT APPLICATIONS

INFORMATION NEEDS TO

ENVIRONMENTAL

Table 9-1 shows for each of the project facilities planned for specific locations, the
environmental permits required to construct them and the types of environmental
information that would need to be generated to support applications for those permits.
Some of this same information would need to be generated for any exercise to re-evaluate
WRR-identified impacts and to support any future CEAA4 environmental assessments of

the provincial road.

Table 9-1 Environmental Information Requirements for Obtaining Environmental
Permits to construct the Provincial Upgrade Project

Facility and Location

Environmental Permit
Required

Environmental Information
Required

+ Stand alone
pedestrian bridge
over Sturgeon
River

/| Provincial

e LOC pursuant to Alberta
Public Lands Act for bridge
abutments and piers

« Depending on construction
technique employed, approval
to divert water pursuant to
Alberta Water Act to install
bridge piers

s Notification under the Code of
Practice for Watercourse
Crossings pursuant to the
Alberta Water Act

Federal

s Authorization pursuant to the
federal Fisheries Act to
construct piers in Sturgeon
River

e Approval pursuant to the
NWPA to construct pedestrian
bridge

¢ Depending on exact
location, the required
environmental
information may already
be available from WRR
EIA

¢ Depending on exact
location, all
environmental
information may already
available from WRR EIA

»  All environmental
information may already
avatlable from WRR EIA

e Depending on proximity
of pedestrian bridge to
WRR vehicle bridge,
environmental
information may be
available from WRR EIA
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Facility and Location

Environmental Permit
Required

Environmental Information
Required

¢ Enlarged existing
SWMF assuming
no changes to any
already constructed
outfall structures

Provincial

o  Amendment to all

registrations for SWM
facilities entered under
AEPEA.

¢  Amendment to LOCs for

SWMF constructed
immediately north of
Sturgeon River

o All environmental
information already
available from WRR EIA

New SWMF at
Villeneuve Road
and associated
outfall channel
connected to Carrot
Creek (Assumes no
temporary or
permanent creek
diversions). This is
outside of the scope
of study identified
for the original EIA
for WRR.

Provincial

o LOC pursuant to Alberta

Public Lands Act for SWM
outfall into bank of Carrot
Creek.

¢ Registration of SWMF and

drainage plan pursuant to
AEPEA.

Federal

» Authorization or Letter of

Advice pursuant to federal
Fisheries Act for installation
of SWMF outlet and channel
armouring in Carrot Creek

s Approval pursuant to NWPA

for SWM outfall and channel
armouring in Carrot Creek

* Requires site specific

information about
hydrology, water quality,
vegetation and wildlife for
Carrot Creek

+ Requires fish and fish

habitat, vegetation and
wildlife information for
Carrot Creek

» Requires recreational land

use information for Carrot
Creek

e Requires fish and fish

habitat, vegetation and
wildlife information for
Carrol Creek

o New grade-
separated railway
crossing located
west of existing at
grade intersection

Federal

o CTA approval may require
environmental assessment
before application can be
approved

* Sufficient environmental

information available from
WRER EIA
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Facility and Location

Environmental Permit
Required

Environmental Information
Required

Other Situations

o Removal of
Wetlands

Provincial

Approval pursuant to Alberta
Water Act with reference to
Draft Alberta Wetland Policy.
Wetland compensation plans
may be required when
wetlands are disturbed

o Proposed ROW needs to

be examined for presence
of wetlands. All wetlands
potentially impacted
require wetland
assessment pursuant to
interim Alberta Wetlands
Policy

e Removal of City of
St. Albert Matural
Areas

No city permits required

¢ Environmental

Assessments may be
required where natural
areas are to be removed

¢ Provision of overall
drainage Plan for
project interchanges
and widened
footprint

Provincial

Notification and subsequent
registration pursuant to
AEPEA.

e Depending on design

information, some
biophysical information
may need to be obtained
within the footprint
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10.0 ENVIRONMENTAL INFORMATION NEEDS TO SUPPORT
NEW ENVIRONMENTAL REVIEW PROCESSES

As mentioned in Chapters 9, new environmental information is required to:

re-evaluate the validity of WRR-identified impact predictions,

assess new impacts exclusive to the provincial roadway,

support environmental permit applications, and

support any future CEAAct environmental reviews of the upgrade project.

This chapter focuses on information needs for supporting a potential new CEAAct review
for the provincial road. Included in the review is an assessment of how some new
information generated from other land use initiatives in the project vicinity may
contribute to the information needs of a potential CEAAct review.

The provincial road project would have a larger footprint than Ray Gibbon Drive. A
major contributing factor is the land required for proposed grade-separated interchanges.
A review of spatial environmental information contained in the WRR EIA confirms that
some environmental information outside of the proposed WRR footprint was collected
and that it can also be used for any new environmental review. Further, since the WRR
EIA was completed and Ray Gibbon Drive constructed, there have been other land use
developments in that vicinity of Ray Gibbon Drive. This is especially the case in the
vicinity of the proposed 137 Avenue interchange where Area Structure Plans (ASPs)
have been completed. Those ASPs included environmental components that have
provided additional environmental information for the vicinity, focusing on locations of
City of St. Albert-designated Natural Areas. Westworth Associates Environmental Ltd.
(2007) undertook vegetation and wildlife investigations of St. Albert Natural Areas,
previously identified by Spencer Environmental (1999), in the 137 Avenue vicinity.
Included in Westworth’s investigations were rare plant searches. We assume that those
surveys were for vascular plants and that bryophytes were not included. An assessment
of roadway project impacts on bryophytes was required for the WRR EIA. An update to
the WRR EIA for CEAAet purposes should only need to obtain bryophyte information in
the vicinity of the 137 Avenue interchange.

Some vegetation and wildlife data were obtained during the WRR EIA in the vicinity of
the McKenney Drive interchange; however, only for lands within about a 100m corridor
centered on the WRR centre line. OQOutside of that corridor, where the provincial road
interchange extends, there would be insufficient information to support a CEAAct review,
providing that natural habitats exist. Although some additional bryophyte information
was collected in a few areas outside of the WRR corridor in 2004 (Spencer
Environmental 2005), some new bryophyte information may need to be obtained.

The frequency of Natural Areas diminishes northward from McKenney Avenue as lands
to the north are heavily cultivated. North of the CN rail crossing, no information for the
WRR CEAA review was obtained because the CN rail line formed the north boundary for
the WRR EIA. For Phases 2 and 3 of WRR, the same types of environmental
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information that were developed for the WRR EIA were not obtained. That was due, in
part, to the paucity of natural habitats and the fact that no federal EIA for these road
segments was required. If Giroux Road were to be included within the scope of any
future CEAAct review of the project, the area would need to be examined for natural
areas and more detailed inventories of then undertaken.

No detailed vegetation, wildlife and fish investigations have been conducted in the
vicinity of Villeneuve Road interchange for Phase 3 of the WRR project. That is because
detailed planning for this section is still in preparation. Stormwater management
planning for Phase 3 has recently been completed and will be the same as for the
provincial road. It will involve instream work in Carrot Creek, a tributary to Big Lake. A
SWMF to be constructed in the southwest quadrant of the interchange will drain by way
of an armoured ditch to a stormwater outlet in the bank of Carrot Creek. At that outlet
location, the channel of Carrot Creek will also be armoured. There is strong potential
that Carrot Creek will be considered a fish-bearing stream by DFO and may also be
considered navigable pursuant to NWPA. Carrot Creek is located well north of the north
boundary of the WRR, EIA and has some potential to trigger an environmental review of
greater geographic scope than the WRR EIA. Contributing to this possibility, a
provincial road environmental review could include the stand-alone pedestrian bridge, the
grade-separated rail crossing and the Carrot Creek SWMF. While there is generally
adequate environmental information available for the bridge and rail crossing locations,
there is currently insufficient information for Carrot Creek to support a CEAAct
environmental review processes and subsequent permitting.

With reference to the proposed dedicated pedestrian bridge over the Sturgeon River, our
assessment is that, depending on its exact location, most of the technical environmental
information required to support any environmental review of the project pursuant to
CEAAcet is in place. Most of the information is available from environmental/technical
investigations conducted in support of the WRR EIA. The most critical information is
fish and fish habitat information. If the location of the new bridge falls outside of the
boundaries of that information obtained for the WRR EIA, new fish and fish habitat
information will need to be obtained.

The WRR EIA scope was limited to the vicinity of the Sturgeon River bridge crossing
and the rail crossing. Those locations were contained within Phase 1 of WRR
construction, Since then, Phase 2 has been constructed to McKenney Avenue and
detailed design for Phase 3, north to Villeneuve Road, has been proceeding.

Matters relating to acoustics were covered in detail in the WRR EIA. Considering the
provincial road characteristics, it is highly probable that CEA4ct RAs would ask for that
information to be presented for any new review. New noise projections would need to be
generated for those same locations as used in the WRR EIA and, potentially, for others.

A program of public consultation accompanied both planning and environmental
assessment stages of WRR. A small but engaged group of stakeholders will have strong
expectations for continued involvement in any initiatives to construet a provincial road.
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There are several potential triggers in the form of environmental permit
applications for a new CEAAct review of the provincial road.

The potential triggers for the provincial road project cover a broader
geographic area than for the WRR.

Personnel in the DFO regional office have changed since the WRR project
was reviewed and personnel currently in that regional office may have a
limited knowledge of the environmental permitting and review history for
WRR. That could lead to DFO uncertainty in determining the scope of any
CEAAet review of the provincial road. Further, personnel in Alberta’s
Environmental Assessment Branch will likely have changed and may also
have limited knowledge of the project’s review history. There is a good
possibility of environmental stakeholders taking an active role in “educating”
new federal and provincial personnel about the WRR project with the
objective of influencing DFO’s decisions.

11.2 Potential for a new CEAAct Environmental Review

There are several new components to the provincial road project that could trigger a
CEAAcet review. Those triggers are:

L]

an application for a Fisheries Authorization and NWPA approval for a newly
proposed pedestrian-dedicated bridge crossing over the Sturgeon River,

an application for CTA approval for a grade-separated interchange with the
CN rail in the near vicinity of the one near Meadowview Drive that was
constructed as part of WRR, and/or

an application for a Fisheries Authorization and NWPA Approval for SWM
facilities in Carrot Creek.

11.3 Accuracy of WRR Impact Predictions

Certain provincial road project characteristics make some environmental impact
predictions presented in the WRR EIA suspect. The obvious ramification of that is that
new or modified mitigation measures may need to be developed, however, that
determination requires re-evaluation of impacts. The primary differences from the WRR
causing uncertainty in impact severity prediction are:

the increased width of the overall roadway footprint,

the addition of grade-separated interchanges,

the increased speed limit proposed for the project,

the increased traffic volumes anticipated, and

the addition of another bridge structure across the Sturgeon River.

Further, certain design features of the provincial road create potential for new impacts
specific to that project.
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Executive Summary
aci Acoustical Consultants Inc., of Edmonton AB, was retained by ISL Engineering and Land Services

Ltd. (ISL) to conduct an environmental noise impact assessment for the proposed Ray Gibbon Drive
(RGD) in St. Albert, Alberta. The purpose of the work was to generate a computer noise model of the
proposed road and determine the relative noise impact on current and future residential developments.
In addition, the noise levels were to be compared to the highway noise guidelines set forth by Alberta
Infrastructure and Transportation (AIT).

The results of the noise modeling for Future Conditions on the RGD indicated noise levels in excess of
the AIT guidelines criteria of 65 dBA LWIH' at many locations directly adjacent to the RGD, indicating
that noise mitigation would be required. In particular, some locations were as high as 69 dBA L. 24. As
such, noise mitigation barriers were added to the model with the intent of meeting two design criteria; 1)
a total noise level less than 65 dBA Leg24, and 2) a minimum reduction (relative to the baseline case) of

5 dBA with the installation of a noise wall.

The results of the noise mitigation measures indicated a noise barrier height of 3.5 m would be required
for much of the study area (entirely on the east side of the RGD) spanning from just south of McKenney
Avenue all the way north to approximately 260 m south of Villeneuve Road. From this point, further

north until approximately 400 m east of Villeneuve Road, a 1.8 m barrier will suffice.

Finally, as an exercise, the three main traffic parameters which affect the noise levels (i.e. volume, %
heavy trucks, and speed) were reviewed to determine the sensitivity of each on the noise levels. It was
found that modification to each one (by £10 %) had a small impact on the noise levels and differences
would not be subjectively noticeable. The cumulative effect of increasing all three parameters by 10%
resulted in increases ranging from 0.1 - 1.7 dBA which would still be barely subjectively noticeable.
Further, the increased noise levels at all locations would still be below 65 dBA L.24 with the above
mentioned noise mitigation. The only area which is of concern for this was the 1.8 m barrier section at
the north end of North Ridge. The noise levels resulting from increases of 10% to the three parameters
will be very close to 65 dBA L24. It is, therefore, recommended to review the possibility of increasing
the barrier height to 3.5 m (similar to the other areas to the south).

' The term L., represents the energy equivalent sound level. This is a measure of the equivalent sound level for a specified
period of time accounting for fluctuations,
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

1.0  Introduction

aci Acoustical Consultants Inc., of Edmonton AB, was retained by ISL Engineering and Land Services
Ltd. (ISL) to conduct an environmental noise impact assessment for the proposed Ray Gibbon Drive
(RGD) in St. Albert, Alberta. The purpose of the work was to generate a computer noise model of the
proposed road and determine the relative noise impact on current and future residential developments.
In addition, the noise levels were to be compared to the highway noise guidelines set forth by Alberta

Infrastructure and Transportation (AIT).

2.0 Location Description
RGD is proposed to be a 8-lane twinned freeway on the west side of St. Albert, Alberta. RGD will

extend from the south end where it will intersect with Anthony Henday Drive (AHD) in Edmonton
(currently under construction) up to the north end where it will intersect with Hwy. 2 north of St, Albert,
as shown in Fig. 1. Starting from the grade separated interchange at AHD, RGD will head north until
the proposed grade separated interchange at 137 Avenue (east of the proposed South Riel subdivision).
RGD will then curve to the northwest and cross the Sturgeon River and continue until the proposed
grade separated interchange with McKenney Avenue (east of the proposed Timberlea subdivision).
RGD will then curve north, cross the CP Rail line (RGD will go underneath the Rail line) and then meet
the proposed grade separated interchange at Giroux Road., RGD will then continue north until the
proposed grade separated interchange with Villeneuve Road. Finally, RGD will turn northeast until the

proposed grade separated interchange with Highway 2, north of St. Albert.

Current residential development east of the proposed RGD (near the road) includes the North Ridge
subdivision. All other existing residential development on the cast side of RGD is several hundred
meters away and is not of concern because there 1s proposed development which will be much closer to
RGD. To the west of RGD are some acreage style residences including two near the existing 137
Avenue, four along McKenney Avenue, one along Giroux Road, one between Giroux Road and
Villeneuve Road and two just north of Villeneuve Road. Of these acreage style residences, the closest to

RGD is approximately 200 m away.
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Proposed residential development includes the South Riel subdivision to be located east of RGD, north
of the existing 137 Avenue and south of Levasseur Road. The closest residential lots to RGD will be
approximately 300 m away. The next proposed development is the Timberlea subdivision which will be
located east of RGD, north of the Sturgeon River and south of the CN Rail line, The closest residential
lots to RGD will be at the road right-of-way, 30 m from the road curb. The next development will be
east of RGD, north of the CN Rail line and south of Giroux Road. As with the Timberlea subdivision,
the closest residential lots will likely be at the 30 m road right-of-way. North of Giroux Road is the
existing North Ridge subdivision. Although the current houses in the southwest portion of the
subdivision are approximately 100 m from the nearest off-ramp, future development closer to the road is
possible. As such, the closest residential lots may be at the 30 m right-of-way. This will continue along
the east side of RGD, all the way north until Villeneuve Road. Finally, north of Villeneuve Road, there
is an offset due to a service road with the closest potential residential lots at least 225 m from RGD,

This continues north until beyond the limits of the study area.

Topographically, the land in the area is generally flat with gradual changes in elevation throughout.
There are some existing sections with earth piled in preparation for the pending interchanges. At the
proposed interchanges, the contours will have a combination of RGD reducing in elevation and the
intersecting avenue/road increasing in elevation to allow room for the bridges. This will provide a level

of acoustical shielding for surrounding receptors.
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3.0 Modeling Methods

The computer noise modeling was conducted using the CADNA/A (version 3.7.123) software package.
CADNA/A allows for the modeling of various noise sources such as road, rail, and various stationary
sources. In addition, topographical features such as land contours, vegetation, and bodies of water can
be included. Finally, meteorological conditions such as temperature, relative humidity, wind-speed and

wind-direction can be included in the calculations.

The calculation method used for noise propagation follows the 1SO standard 9613-2.  All receiver
locations were assumed as being downwind from the source(s). In particular, as stated in Section 5 of
the [SO document:

“Downwind propagation conditions for the method specified in this part of IS0 9613 are

as specified in 5.4.3.3 of 1S0 1996-2:1987, namely

- wind direction within an angle of + 45" of the direction connecting the centre of the
dominant sound source and the centre of the specified receiver region, with the wind
blowing from source to receiver, and

- wind speed between approximately 1 m/s and 5 m/s, measured at a height of 3 m to
I 1 m above the ground.

The equations for calculating the average downwind sound pressure level LAT(DW) in
this part of IS0 9613, including the equations for attenuation given in clause 7, are the
average for meteorological conditions within these limits. The term average here means
the average over a short time interval, as defined in 3.1.

These equations also hold, equivalently, for average propagation under a well-developed
moderate ground-based temperature inversion, such as commonly occurs on clear, calm
nights”.

Due to the small amount of vegetation and relatively short distances between the road and receptor
locations, no vegetation was included in the model. Similarly, no snow cover was included since there
can be variation in absorption/reflection caused by different snow conditions. As a result, all sound level

propagation calculations are considered conservative.

The exact location of future residential lots are not known, but it is apparent that they will likely be
directly adjacent to the road right-of-way. As such, a receptor location of 10 m from the right-of-way
was used to represent a “typical” backyard outdoor amenity location. All receptors were modeled at a
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height of 1.5 m which is consistent with the applicable guidelines. Also, given that most locations would
have no buildings in between RGD and the residential outdoor amenity spaces, and because none of the
nearby residential lot layouts are currently known buildings were not included. Again, this will result in

a conservative estimate of the noise levels.

The noise modeling was conducted with several scenarios. These included:
1) Future Conditions. With projected traffic volumes (approximately 20 years) maximum
volumes on 8-lane twinned configuration on RGD and grade separated interchanges at:

Anthony Henday Drive
137 Avenue
McKenney Avenue
Giroux Road
Villeneuve Road

LS

Traffic data for all roads were provided by ISL, along with road layouts and topographical
information.

2) Future Mitigation Conditions. As in Itern #1 with noise mitigation required to reduce the noise
levels a) below 65 dBA L,24 and b) at least 5 dBA relative to no mitigation.

3) Future Sensitivity Analysis. As in [tem #2 with sensitivity analysis on RGD traffic parameters
listed below. This involved modification of the various parameters to determine their effect on
noise levels.

a. Traffic counts
b, Traffic composition (i.e. % heavy vehicles)
c. Traffic speeds

The computer noise modeling results were calculated in two ways. First, sound levels were calculated at
specific receiver locations (i.e. residents). Next, the sound levels were calculated using a 10 m x 10 m

grid over the entire study area. This provided color noise contours for easier visualization of the results.

Refer to Appendix 1 for a list of the computer noise modeling parameters.
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4.0 Permissible Sound Levels

Environmental noise levels from road traffic are commonly described in terms of equivalent sound levels
or Le;. This is the level of a steady sound having the same acoustic energy, over a given time period, as
the fluctuating sound. In addition, this energy averaged level is A—weighted to account for the reduced
sensitivity of average human hearing to low frequency sounds. These Lo, in dBA, which are the most
common environmental noise measure, are often given for day-time (07:00 to 22:00) L. Day and night-
time (22:00 to 07:00) L.Night while other criteria use the entire 24-hour period as L.24. Refer to
Appendix II for a description of the acoustical terminology, and Appendix I1I for a list of common noise

SOUrces.

The criteria used to evaluate the road noise in the study area are based on the draft document entitled
“Noise Attenuation Guidelines for Provincial Highways Under Provincial Jurisdiction Within Cities and

Urban Areas™ by Alberta Infrastructure and Transportation. The document specifies:

“For construction or improvement of highways through cities and other
urban areas where noise in residential areas is expected to exceed 65 dBA
Leq24, Alberta Infrastructure and Transportation will consider noise

mitigation...”

The noise levels are to be measured for the first row of dwellings adjacent to the highway at 1.5 m above

ground level, 15 m from the dwelling’s fagade.
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5.0 Results and Discussion

5.1. Future Conditions

The results of the Future Conditions noise modeling are shown in Table | and Fig. 2. It can be seen that
the projected noise levels will be below the limit of 65 dBA L.y24 for all locations south of the Sturgeon
River and east of RGD. North of the river is a relatively large environmental reserve in which noise
levels are not a concern. At the first area of residential development east of RGD (labelled as Timberlea
I in Fig. 2), however, the noise levels will be above 65 dBA L.424. At the location labelled Timberlea 2,
the noise level will be marginally below 65 dBA L.24, however, noise mitigation is still warranted.
Further north and east of RGD, and still south of McKenney Avenue, there is enough shielding provided
by the off-ramp to result in levels well below 65 dBA L.24. A similar scenario occurs north of
McKenney Avenue and east of RGD with some shielding being provided by the on-ramp and then noise
levels increasing at locations s:luch as Timberlea 7 and Timberlea 8. The noise climate will be similar
east of RGD, north of the CN Rail line and South of Giroux Road. Similarly, in North Ridge, many of
the locations are projected to be higher than 65 dBA L.;24. Finally, north of Villeneuve Road and east
of RGD, the noise climate will be below 65 dBA 1424 in the area east of the service road.

On the west side of RGD, at all of the adjacent acreage style residences, the noise levels are projected to
be well below 65 dBA Leq24. This is largely a function of distance from RGD. As mentioned
previously, the closest residence is approximately 200 m from RGD. This is a substantial setback
(relative to the closer subdivision locations east of RGD). It is important to note that noise from RGD

will be distinctly audible, but still below the criteria for which mitigation will be required.
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Table 1. Future Conditions Noise Modeling Results

Receptor L.;24 (dBA) LeyDay (dBA) | LegNight (dBA)
South Riel 1 60.6 62.1 549
South Risl 2 5748 58.3 52.0
Figldhouse 5r.2 58.7 514
Track sz.7 54.3 47.0
Timberlea 1 66.8 68.3 61.0
Timberlea 2 64.7 66.3 58
Timberlea 3 59.9 61.4 54.1
Timberlea 4 60.9 B2.5 562
Timbarlea 5 60.9 62.5 55.2
Timberlea &6 61.0 B2.6 55.3
Timberea 7 67.4 69.0 51.7
Timberlea 8 67.9 B69.5 62.2
Timberlea 9 63.6 65.2 57.9
Residential 1' 64.7 66.3 58.9
Residential 2 68.8 0.4 63.0
Residential 3 GE.7 GB.3 61.0
Residantial 4 62.6 54,2 568
Maorth Ridge 1 62.1 63.7 56.3
Morth Ridge 2 60.7 623 54.9
Morth Ridge 3 65.7 67.2 59.9
Morth Ridge 4 66.7 68.3 60.9
Morth Ridge 5 66.1 B7.7 60.3
Meorth Ridge 6 63.9 63.5 58.2
Morth Ridge 7 636 65.2 57.9
Morth Ridge & 64.3 B5.8 58.5
Morth Resident 5.7 503 52.0
Acreage 1 581 5.7 525
Acraage 2 60.9 62.5 552
Acraage 3 58.2 50.7 52.4
Acreage 4 59.6 61.2 53.9
Acreage 5 58.0 59.6 52.3
Acraage 6 551 56.7 49.3
Acreage 7 55.4 56.9 49.5
Acreage B 503 51.9 44.5
Acreage 9 85.2 56.8 49.4
Acraage 10 52.0 536 46.3
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5.2. Future Mitigation Conditions

As a result of the modeling under future conditions, noise mitigation will be required for many of the
areas east of RGD from just south of McKenney Avenue up to Villeneuve Road. As a result, noise
barriers were included into the model to determine the relative locations and heights required. The two
assessment criteria used for evaluation of the barrier effectiveness were as follows:
1} The barrier had to result in a noise level below 65 dBA L.,24.
2) The total noise reduction with the barrier (relative to no-barrier conditions) had to be at least
5 dBA. This is the typical minimum acceptable level of attenuation required to justify the cost
associated with installation of a barrier since any less reduction is only marginally subjectively
noticeable.
Using these two criteria, noise barriers were modeled adjacent to all of the locations for which the Future
Conditions modeling resulted in noise levels in excess of 65 dBA Le24. The barriers were located at
RGD right-of-way since this would be at the rear property line of the proposed future development. The

barrier heights were started at 1.83 m (6-ft) and increased until both of the criteria were satisfied.

The modeling indicated that a height of 3.5 m relative to grade would be required for most locations. In
particular:

- Starting from the southwest residential lot adjacent to RGD in Timberlea (south of McKenney
Avenue) and wrapping around along the south edge for at least 2-lots and then continuing until
approximately 120 m south of McKenney Avenue.

- Starting from approximately 100 m north of McKenney Avenue in Timberlea and continuing
until the CN Rail right-of-way then wrapping around adjacent to the CN Rail right-of-way for at
least 2-lots from RGD.

- Starting from north of the CN Rail right-of-way (and also wrapping around adjacent to the CN
Rail right-of-way for at least 2-lots from RGD and continuing on until just south of Giroux Road
and extending east to approximately 75 m east of RGD.

- Starting at approximately 250 m north of Giroux Road and continuing along until approximately
260 m south of Villeneuve Road.

North of this, a barrier height of 1.8 m can be used starting from 260 m south of Villeneuve Road and

continuing north then turning east until approximately 400 m east of RGD.
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The resulting noise levels with the barriers in place are shown in Table 2 and Fig. 3. It can be seen that
all locations which were previously above 65 dBA L.24 are now well below and have a reduction of at
least 5 dBA.

Table 2. Future Mitigation Noise Modeling Results

Leg24 Change
Receptor Leg24 (dBA) Relative to No LysDay (dBA) | L.qNight (dBA)
Mitigation (dBA)
South Riel 1 G0.6 0.0 621 54.89
South Riel 2 7.8 0.0 59.3 52.0
Figldhouse ar2 0.0 58.7 51.4
Track 52.7 0.0 543 47.0
Timberlea 1 60.5 -6.3 821 54.8
Timberlea 2 59.1 -58 60.7 534
Timberlea 3 59.4 0.5 61.0 53.7
Timberlea 4 ! 60.6 -0.3 622 549
Timberlea 5 60.8 =01 624 551
Timberlea 6 G068 -0.4 62,2 549
Timberlea 7 61.7 BT 632 559
Timberea 8 61.3 -6.6 629 555
Timberlea 8 59.6 -4.0 61.1 538
Residential 1 59.8 4.9 61.4 54.0
Fesidential 2 62.0 6.8 636 56.2
Residential 3 £61.5 -5.2 63.1 85.7
Residential 4 62.2 0.4 638 56.4
Morth Ridge 1 61.9 0,2 63.5 56.2
Morth Ridge 2 60.6 0.1 62.2 54.8
Morth Ridge 3 £59.8 -2.9 61.3 54.0
Morth Ridge 4 60.2 6.4 61.9 54.5
North Ridge 5 60.3 5.8 61.9 54.5
Morth Ridge 8 63.2 0.7 4.8 57.4
Morth Ridge 7 B35 =01 65.0 8.7
Morth Ridge & §2.3 2.0 53.9 56.6
Morth Resident ar.T 0.0 593 52.0
Acreage 1 58.1 0.0 59.7 52.5
Acreage 2 609 0.0 62.5 55.2
Acreage 3 58.2 0.0 59.7 52.4
Acreage 4 508 0.0 61.2 539
Acreage 5 58.0 0.0 596 523
Acreaga & 55.1 0.0 56.7 49.3
Acreage ¥ 554 0.0 56.9 49.5
Acreage 8 50.3 0.0 519 44.5
Acreage O 55.2 0.0 B6.8 49.4
Acreage 10 52,0 0.0 536 46.3
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Barrier construction can generally be either solid screen wood fences or masonry noise walls, If using
wood materials, the fences should be, at a minimum, double boarded with no visible gaps through the
fence or at the bottom and have a surface density of at least 20 kg/m’. A sample schematic of fence
construction is provided in Fig. 4. For masonry noise walls, there should also be no visible gaps and the

surface density must also be at least 20 kg/m’.

If there are to be any walkways or roadways penetrating through the proposed barrier locations, then the
barrier should either: a) wrap around on both sides of the opening on the inside for at least the distance
from the rear property line to the structure or, b) wrap around past the opening for at least 3 equivalent

opening dimensions. Both options are shown in Fig. 5.

For all barriers taller than 1.83 m, it is possible to exchange berm height for fence height and vice-versa,
as long as the centerline of the fence does not change (i.e. it remains at the current proposed property

line). The key is that the total height has to be that listed above.

Barriers abutting each other with varying elevations can either have an abrupt change or a gradual

change as long as the appropriate heights are in place for their respective locations.
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5.3, Future Sensitivity Analysi

As part of the study, a sensitivity analysis was completed to determine the relative impact of the three
main traffic parameters which effect the noise levels (traffic volume, % heavy vehicles, speed). The
Future Mitigation Conditions model was used as the base and then each of the three parameters was
modified by a specific amount to determine the impact. In addition, the cumulative effect of modifying

all three parameters was evaluated to determine the “worst case” impact.

5.3.1. Traffic Volume

The analysis of varying traffic volume does not require modifications to the noise model. As with any
noise source, the relative change in noise level with changing quantity is a simple logarithmic function as

indicated below: .
ASPL = 10log, ( relative change )

This means that if the traffic volumes, for example, are doubled, there will be a 3.0 dBA increase. If
there is an increase in traffic volumes of 10% (likely maximum error in 20 year planning horizon),
there will be a 0.4 dBA increase. An increase of this magnitude would not be subjectively noticeable
and would be insufficient to result in noise levels above 65 dBA L.24 at all locations once the
previously discussed noise mitigation has been implemented. As an aside, typical traffic volumes on
urban roads only vary a few % from day-to-day. This means that changes in noise levels from day-to-
day are almost entirely dictated by environmental and meteorological conditions, and not by varying

traffic volumes,

5.3.2. % Heavy Vehicles

In order to determine the effect of varying % heavy trucks, two scenarios were modeled. The Future
Mitigation Conditions case included day-time and night-time % heavy trucks of 10% south of 137
Avenue and 5% north of 137 Avenue on RGD. These values were increased by 5% and then decreased
by 5% to determine a relative range of values. It is un-likely that in the future 15 % heavy trucks will
fall outside of this range. The results are shown in Table 3. 1t can be seen that the relative sound level
increase with 15% heavy trucks south of 137 Avenue and 10% heavy trucks north of 137 Avenue

is approximately 0.1 — 1.1 dBA. The relative sound level decrease with 5% heavy trucks south of
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

137 Avenue and 0% heavy trucks north of 137 Avenue is approximately 0.2 — 1.5 dBA. Again,
given that a minimum 2.0 — 3.0 dBA change is required before most people start to notice a change, it
will take a significant change to the % heavy trucks before most people will notice the difference. Also,
with an increase of heavy trucks as mentioned above, the noise levels will still be below the AIT limit of

65 dBA Ly24 at all locations once the previously discussed noise mitigation has been implemented.

[n general, the effect of changing the % heavy trucks is logarithmic. The difference between 0% and 1%
is significant (approximately 0.7 dBA) while the difference between 10% and 11% is much less
(approximately 0.2 dBA). Since the current and future modeled % heavy trucks are near 10%, small %

changes will not have a significant impact.
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Table 3. Future Mitigation with Change in % Heavy Trucks Noise¢ Modeling Results
Trucks on Change in L.q24 Relative Trucks on Change in L.o24 Relative
Receptor RGD + 5% to Future Mitigation RGD - 5% to Future Mitigation
Luq24 (dBA) Conditions (dBA) Log24 (dBA) Conditions (dBA)
Sauth Riel 1 B0.9 03 60.2 0.4
South Riel 2 58.7 0.9 56,5 -1.3
Fieldhouse 58,2 1.0 55.8 -1.4
Track 537 1.0 51.3 1.4
Timberlea 1 B1.5 1.0 59.2 A3
Timberlea 2 60.0 0.9 57.9 -1.2
Timberlea 3 59.9 0.5 58.8 06
Timberlea 4 61.0 0.4 60.2 04
Timberlea 5 612 0.4 604 04
Timbarlea & 61.3 or 58.7 0.9
Timberlea 7 62,7 1.0 B0.3 1.4
Timberiea 8 B2.4 1.1 59.9 14
Timberea 9 606 | 1.0 584 -1.5
Residential 1 0.4 1.0 58.3 -1.5
Residential 2 63.1 1.1 B0.6 -1.4
Residenlial 3 62.5 1.0 50.1 -4
Residential 4 62,7 05 616 06
Morth Ridge 1 624 0.5 61.5 -0.4
North Ridge 2 61.6 1.0 593 1.3
Marth Ridge 3 60.8 1.0 58.4 14
Naorth Ridge 4 61.4 14 58.9 -i4
Marth Ridge 5 61.2 1.0 589 -14
Marth Ridge & 64.1 0.a 52,1 ER
Narth Ridge 7 63.7 0.2 63.2 0.3
Marth Ridge 8 625 0.2 62.1 02
Nerth Resident 58.5 08 56.6 1.1
Acreage 1 58.4 0.3 578 0.3
Acreage 2 B1.4 05 B0.3 0.6
Acreage 3 58.9 o7 57.3 0.9
Acraage 4 60.0 04 52.3 0.3
Acreage 5 58,2 0.z 57.7 0.3
Acreage & 55.9 08 E4.1 1.0
Acreage 7 55.5 0.1 55.2 0.2
Acreage B 51.2 09 491 -1.2
Acreage 9 55,6 0.4 54.7 -0.5
Acreage 10 528 0.9 50.9 -1.1
— 13 April 24, 2008
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5.3.3. Speed

In order to determine the effect of different traffic speeds, two scenarios were modeled. The Future
Mitigation Conditions case included a speed of 100 knmvhr on RGD throughout the entire study area.
This speed was increased to 110 km/hr and then decreased to 90 km/hr to determine the relative change
compared to 100 kmv/hr. It is highly unlikely that the traffic speeds will fall outside of this range.
Table 4 shows the L. 24 results for both the 110 km/hr and 90 km/hr conditions as well as the relative
change in noise levels at all modeled receptor locations. When increasing the speed to 110 km/hr, the
noise levels increased by 0.0 — 0.8 dBA. When reducing the speed to 90 km/hr, the noise levels
decreased by 0.1 — 0.8 dBA. As with the % heavy trucks assessment, given that a minimum 2.0 — 3.0
dBA change is required before most people start to notice a change, changing the traffic speeds will not
significantly impact the perceived noise climate. Also, with an increase in speeds as mentioned above,
the noise levels will still be bél:}w the AIT limit of 65 dBA L.24 at all locations once the previously

discussed noise mitigation has been implemented.
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Table 4. Future Mitigation with Change in Speed Noise Modeling Results

Speed on RGD | Change in Le;24 Relative Speed on RGD | Change in L.,24 Relative
Raceptor 110 km/hr to Future Mitigation 90 km/hr Lyq24 to Future Mitigation
Leq24 (dBA) Conditions (dBA) (dBA) Conditions (dBA)
South Riel 1 60.8 0.2 G0.4 -0.2
South Riel 2 58.4 0.6 57.1 -0.7
Figldhouse 579 0.7 56.4 0.8
Track 534 0.7 52.0 0.7
Timbardea 1 61.2 0.7 59.8 0.7
Timberiea 2 59.8 0.7 58.5 -0.6
Timberea 3 548 0.4 5941 0.3
Timbariaa 4 60.9 0.3 60.4 0.2
Timberlea 5 61.1 0.3 60.6 0.2
Timberlea & 611 0.5 60,2 -0.4
Timberea 7 624 0.7 61.0 0.7
Timbaraa 8 62.1 0.8 B0.5 -0.8
Timberlaa § BO3 | 0.7 58.8 -0.8
Residential 1 60.5 0.7 59.0 -0.8
Residential 2 G628 0.8 613 0.7
Residential 3 62.2 0.7 60.8 0.7
Residential 4 62.5 0.3 B1.9 0.3
Maorth Ridge 1 62,2 0.3 61.7 0.2
Morth Ridge 2 61.3 0.7 5.9 0.7
Morth Ridge 3 6.5 0.7 50.0 0.8
Morih Ridge 4 61.1 0.8 5886 0.7
Morth Ridge 5 61.0 0.7 29.6 0.7
Morth Ridge 6 63.8 0.6 626 -0.6
Morth Ridga 7 6.7 0.2 6332 0.2
Worth Ridge & 62.5 0.2 622 0.1
MNorth Resident 58.3 0.6 571 1.6
Acreage 1 58.3 0.2 579 -0.2
Acreage 2 B1.2 0.3 0.6 0.3
Acreage 3 58.7 0.5 57.7 0.5
Acreage 4 59.9 0.3 594 0.2
Acreage 5 58.1 0.1 57.8 -0.2
Acreage 6 55.6 0.5 546 0.5
Acreage 7 85.4 0.0 55.3 -1
Acreage 8 50.9 0.6 4.7 0.6
Acreage 9 555 0.3 540 0.3
Acreage 10 22,7 0.7 514 0.6
i 15 April 24, 2008
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5.3.4. Cumulative Effect

With the information provided by the sensitivity analysis for each of the three main traffic parameters, it
is possible to determine a cumulative effect if all three are taken into account simultaneously. As such,
increasing the traffic volume by 10%, increasing the traffic speed to 110 km/hr, and increasing the
heavy trucks to 15% south of 137 Avenue and 10 % north of 137 Avenue will result in an overall
maximum increase ranging from 0.1 — 1.7 dBA as shown in Table 5. Even with this increase, the
highest sound level at any residential receptor will still be below the limit of 65 dBA. However, the
residential receptors at the north end of North Ridge will be very close. The noise mitigation
recommendations, provided in Section 5.2 indicated that the height of the barrier would only need to be
1.8 m at this location. It is, therefore, recommended to review the possibility of increasing the barrier

height to 3.5 m (similar to the other areas to the south).

u 16 April 24, 2008

and P e o6l i iRl ST R dE



Ray Gibbon Drive, St. Albert, Noise Study

Project #08-010

Table 5. Future Mitigation with Cumulative Impact of Higher Volumes, % Heavy Traffic and

Speeds Noise Modeling Results

Cumulative Change in Lyq24 Relative
Receptor Effect L.q24 to Future Mitigation
{dBA) Conditions (dBA)
South Ried 1 61.1 0.5
South Riel 2 59.3 15
Figldhouse 58.8 16
Track 54.3 1.6
Timberlea 1 62.1 1.6
Timberlea 2 B0.6 15
Timberea 3 60,2 0.4
Timberlea 4 61.3 0.7
Timberiea 5 1.4 0.6
Timbertea & 61.8 1.2
Timberlea 7 63.2 15
Timberlea & 62.9 1.6
Timberea 9 61.2 1.6
Rasidential 1 61.4 1.6
Residentlal 2 638 18
Residential 3 63.1 1.6
Rasidential 4 62.9 0.7
Marth Ridge 1 62.5 0.7
Marth Ridge 2 621 15
Morth Ridge 3 61.4 1.6
Morth Ridge 4 62.0 1.7
Marth Ridge 5 §1.9 16
Morth Ridge 6 64.6 14
Morth Ridge 7 639 0.4
North Ridge 8 626 0.3
Morh Resident 9.0 1.3
Acreage 1 58,6 0.5
Acreage 2 61.7 0.8
Acreage 3 50.3 11
Acraage 4 60.2 0.6
Acreage 5 58.3 0.3
Acreage B 56,3 1.2
Acreage 7 55.5 0.1
Acreage B 51.7 14
Acreage 9 55.9 0.7
Acreage 10 53.4 14
— 17 April 24, 2008
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6.0 Conclusion

The results of the noise modeling for Future Conditions on RGD indicated noise levels in excess of the
AIT guidelines criteria of 65 dBA L.24 at many locations directly adjacent to RGD, indicating that
noise mitigation would be required. In particular, some locations were as high as 69 dBA L.24. As
such, noise mitigation barriers were added to the model with the intent of meeting two design criteria: 1)
a total noise level less than 65 dBA Leq24, and 2) a minimum reduction (relative to the baseline case) of

5 dBA with the installation of a noise wall.

The results of the noise mitigation measures indicated a noise barrier height of 3.5 m would be required
for much of the study area (entirely on the east side of RGD) spanning from just south of McKenney
Avenue all the way north to approximately 260 m south of Villeneuve Road. From this point, further
north until approximately 400 m east of Villeneuve Road, a 1.8 m barrier will suffice.

Finally, as an exercise, the three main traffic parameters which affect the noise levels (i.e. volume, %
heavy trucks, and speed) were reviewed to determine the sensitivity of each on the noise levels. It was
found that modification to each one (by £10 %) had a small impact on the noise levels and differences
would not be subjectively noticeable. The cumulative effect of increasing all three parameters by 10%
resulted in increases ranging from 0.1 — 1.7 dBA which would still be barely subjectively noticeable.
Further, the increased noise levels at all locations would still be below 65 dBA L.,24 with the above
mentioned noise mitigation. The only area which is of concern for this was the 1.8 m barrier section at
the north end of North Ridge. The noise levels resulting from increases of 10% to the three parameters
will be very close to 65 dBA Ly24. It is, therefore, recommended to review the possibility of increasing

the barrier height to 3.5 m (similar to the other areas to the south),
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010
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Figure 4. Minimum Recommended Wooden Fence Construction Sectional View

Fioure 5. Minimum Recommended Walkwav/Roadway Penetration Barrier Construction
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Appendix I
Road Day Day Night Night Speed
(Vahicles Per Hour] | % Heavy Trucks (Viehicles Par Hour) % Heavy Trucks | (km/hr)

RGD Botwaon AHD and 137 Ave N3 2145 ] A0 10 100
RGD Botwwon AHD and 137 Ave 58 2145 10 A0 1 100
RGO Babwsan 137 Ave and Mckanngy Ava NE 2430 5 A5 5 10
RGO Batwean 137 Ave and Mckennoy Ava S8 2430 5 A5y 5 100
RGO Babwoan Mckannoy Ave and Glroux Road

ph 220 ] 390 5 o]
ﬁnmm-mmmw 1700 8 110 5 100
:BE-D Balwean Giroux Road and Yillaneuya Rioad 1700 5 310 5 100
RGO Norh of Vilenueve Rosd NB 130 5 275 5 Hx
RGO Morh of Vilanueve Rond S8 140 5 225 5 L]
Anthany Henday Drive Morshiound 2310 16 595 14 1040
Mnghany Henday Drive Southihbourd 2310 18 505 14 100
AHD KB o RGO NB ! 715 10 133 19 160
AHD 58 o RGD NB TE 1] 133 4] 100
184 Streel N8 1o RGD NB Tis 10 133 10 100
RGD 5B to AHD 58 Ti8 10 13 10 100
RGO 58 to 184 Sireet 58 715 10 133 10 100
RGO 58 to AHD NB 715 i) 133 10 100
13T Ainisivia 1650 10 306 12 L]
137 Aveniss lo RGO Ramps 165 10 M 10 B0
ol Divve Sowth of Levasseur Road 1X20 3 242 3 &0
Finl Diiva South of 13T Avarme el 3 176 3 60
MoK onnay Avanss 1200 5 i 5 Bl
MeKonmay Avenus ba RGD Ramps 120 5 23 5 B0
Ginaux Road 540 5 100 5 4]
Giroux Road Ramps 54 & 1a 5 i)
Wilensuve Rosd 1830 5 ETH] 5 4]
Vilaneuve FRoad Ramps 183 5 H 5 80
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Appendix I1
THE ASSESSMENT OF ENVIRONMENTAL NOISE (GENERAL)

Sound Pressure Level

Sound pressure is initially measured in Pascal’s (Pa). Humans can hear several orders of magnitude in
sound pressure levels, so a more convenient scale is used. This scale is known as the decibel (dB) scale,
named after Alexander Graham Bell (telephone guy). It is a base 10 logarithmic scale. When we
measure pressure we typically measure the RMS sound pressure.

p? p. |
SPL = 10log,, | -2 = Zﬂlngm[ R
ref _l Pre_r" J
Where: SPL = Sound Pressure Level in dB

Pgys = Root Mean Square measured pressure (Pa)
Prs. = Reference sound pressure level (Prr= 2x107° Pa =20 wPa)

This reference sound pressure level is an internationally agreed upon value. It represents the threshold of
human hearing for “typical” people based on numerous testing. It is possible to have a threshold which
is lower than 20 uPa which will result in negative dB levels. As such, zero dB does not mean there is no
sound!

In general, a difference of 1 — 2 dB is the threshold for humans to notice that there has been a change in
sound level. A difference of 3 dB (factor of 2 in acoustical energy) is perceptible and a change of 5 dB
is strongly perceptible. A change of 10 dB is typically considered a factor of 2. This is quite remarkable
when considering that 10 dB is 10-times the acoustical energy!
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Sound pressure

in
decibels [dB)
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Common Sounds
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Largs propeller airerait

3x10-2 ir raid siren
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3x1073 Discotheque

Punch press

Canring plamt
3X10™ Heavy city teaffic:
subway

3X1075 gysy office

3X1076 yormat speech

Private office

=7 Duiet residential
3X1077 iohborhood

3X10-8 whispes

3X10-7 Thresheld of hearing
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Frequency

The range of frequencies audible to the human ear ranges from approximately 20 Hz to 20 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. Due to the large frequency range of human hearing, the entire spectrum is often
divided into 31 bands, each known as a 1/3 octave band.

The internationally agreed upon center frequencies and upper and lower band limits for the 1/1 (whole
octave) and 1/3 octave bands are as follows:

| ave 1/3 Octave
Lower Band Center Upper Band Lower Band Center Upper Band
Limit Frequency Limit Limit Frequency Limit
11 16 22 14.1 16 17.8
17.8 20 224
22.4 25 28.2
22 315 44 28.2 31.5 35.5
35.5 40 447
447 50 56.2
44 63 88 56.2 63 70.8
70.8 80 891
89.1 100 112
Ba 125 177 112 125 141
141 160 178
178 200 224
177 250 355 224 250 282
282 315 355
355 400 447
355 500 710 447 500 562
562 630 708
708 800 801
710 1000 1420 BO1 1000 1122
1122 1250 1413
1413 1600 1778
1420 2000 2840 1778 2000 2239
2239 2500 2818
2818 3150 3548
2840 4000 5680 3548 4000 4467
4467 5000 5623
5623 6300 7079
S5GR0 8000 11360 7079 8000 8913
8913 10000 11220
11220 12500 14130
11360 16000 22720 14130 16000 17780
17780 20000 22390
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

Human hearing is most sensitive at approximately 3500 Hz which corresponds to the Y4 wavelength of the
ear canal (approximately 2.5 cm). Because of this range of sensitivity to various frequencies, we
typically apply various weighting networks to the broadband measured sound to more appropriately
account for the way humans hear. By default, the most common weighting network used is the so-called
“A-weighting”, It can be seen in the figure that the low frequency sounds are reduced significantly with

the A-weighting.
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Combination of Sounds

When combining multiple sound sources the general equation is:
SPL,

TSPL, =10log,,[ £10

i=l J

Examples:
- Two sources of 50 dB each add together to result in 53 dB.

- Three sources of 50 dB each add together to result in 55 dB.
- Ten sources of 50 dB each add together to result in 60 dB.
- One source of 50 dB added to another source of 40 dB results in 50.4 dB

It can be seen that, if multiple similar sources exist, removing or reducing only one source will have little
effect.
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Sound Level Measurements

Over the years a number of methods for measuring and describing environmental noise have been
developed. The most widely used and accepted is the concept of the Energy Equivalent Sound Level
(Leg) which was developed in the US (1970's) to characterize noise levels near US Air-force bases. This
is the level of a steady state sound which, for a given period of time, would contain the same energy as
the time varying sound. The concept is that the same amount of annoyance occurs from a sound having
a high level for a short period of time as from a sound at a lower level for a longer period of time.

The L, is defined as:

PZ

|
P dq I

We must specify the time period over which to measure the sound. i.e. I-second, 10-seconds, 15-
seconds, |-minute, |-day, etc. An L., is meaningless if there is no time period associated.

dB "l
L, =10log,, -;:J: 1010 dﬂj = 10log %J':

In general there a few very common L, sample durations which are used in describing environmental
noise measurements. These include:

- Leg24 - Measured over a 24-hour period

- LegNight - Measured over the night-time (typically 22:00 — 07:00)

- LegDay - Measured over the day-time (typically 07:00 — 22:00)

- Lpn - Same as L¢y24 with a 10 dB penalty added to the night-time
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

Statistical Descriptor

Another method of conveying long term noise levels utilizes statistical descriptors. These are calculated
from a cumulative distribution of the sound levels over the entire measurement duration and then

determining the sound level at xx % of the time.

CUMULATIVE DISTRIBUTION

HIRTOG AAL

PERCENTAGE OF TIME EXCECDED

SUUMD CEVEL jada)

Figure 16.6 Statistically
6 Precassed community nedse showing histogram
amd cumulative disteibution of A wWaighted sound Jowvels, . %

Irddusirial Noise Control, Lewis Bell, Marcel Dekker, Inc. 1904

The most common statistical descriptors are:

- minimum sound level measured

Lmin
Lo - sound level that was exceeded only 1% of the time
Lig - sound level that was exceeded only 10% of the time.
- Good measure of intermittent or intrusive noise
- Good measure of Traffic Noise
Lsg - sound level that was exceeded 50% of the time (arithmetic average)
- Good to compare to Ly to determine steadiness of noise
Lag - sound level that was exceeded 90% of the time
- Good indicator of typical “ambient” noise levels
Lag - sound level that was exceeded 99% of the time

Luax = maximum sound level measured

These descriptors can be used to provide a more detailed analysis of the varying noise climate:

If there is a large difference between the L, and the Lsg (L can never be any lower than the Lsg) then
it can be surmised that one or more short duration, high level sound(s) occurred during the time

period.
If the gap between the Ljg and Lgg is relatively small (less than 15 — 20 dBA) then it can be surmised

that the noise climate was relatively steady.
- 33 April 24, 2008
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Sound Propagation

In order to understand sound propagation, the nature of the source must first be discussed. In general,
there are three types of sources. These are known as ‘point’, *line’, and ‘area’. This discussion will
concentrate on point and line sources since area sources are much more complex and can usually be
approximated by point sources at large distances.

Point Source

As sound radiates from a point source, it dissipates through geometric spreading. The basic relationship
between the sound levels at two distances from a point source is:

r,
‘v SPL,— SPL, = Zﬂlugm[ i}
4|
Where: SPL, = sound pressure level at location 1, SPL; = sound pressure level at location 2

r; = distance from source to location 1, r; = distance from source to location 2

Thus, the reduction in sound pressure level for a point source radiating in a free field is 6 dB per
doubling of distance. This relationship is independent of reflectivity factors provided they are always
present. Note that this only considers geometric spreading and does not take into account atmospheric
effects. Point sources still have some physical dimension associated with them, and typically do not
radiate sound equally in all directions in all frequencies. The directionality of a source is also highly
dependent on frequency. As frequency increases, directionality increases.

Examples (note no atmospheric absorption):
- A point source measuring 50 dB at 100m will be 44 dB at 200m.

- A point source measuring 50 dB at 100m will be 40.5 dB at 300m.
= A point source measuring 50 dB at 100m will be 38 dB at 400m.
- A point source measuring 50 dB at 100m will be 30 dB at 1000m.

Line Source

A line source is similar to a point source in that it dissipates through geometric spreading. The
difference is that a line source is equivalent to a long line of many point sources. The basic relationship
between the sound levels at two distances from a line source is:

SPL,— SPL, = H}lngm[ r—’]
1
The difference from the point source is that the *20” term in front of the ‘log’ is now only 10. Thus, the

reduction in sound pressure level for a line source radiating in a free field is 3 dB per doubling of
distance.

Examples (note no atmospheric absorption):
- A line source measuring 50 dB at 100m will be 47 dB at 200m.
- A line source measuring 50 dB at 100m will be 45 dB at 300m.
- A line source measuring 50 dB at 100m will be 34 dB at 400m.
- A line source measuring 50 dB at 100m will be 40 dB at 1000m.
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Atmospheric Absorption

As sound transmits through a medium, there is an attenuation (or dissipation of acoustic energy) which
can be attributed to three mechanisms:

I} Viscous Effects - Dissipation of acoustic energy due to fluid friction which results in
thermodynamically irreversible propagation of sound.

2) Heat Conduction Effects - Heat transfer between high and low temperature regions in the
wave which result in non-adiabatic propagation of the sound.

3) Inter Molecular Energy Interchanges - Molecular energy relaxation effecis which result in a
time lag between changes in translational kinetic energy and the energy associated with rotation
and vibration of the molecules.

The following table illustrates the attenuation coefficient of sound at standard pressure (101.325 kPa) in
units of dB/100m.

Temperature | Relative Humidity Frequency (Hz)
C (%) 125 250 500 1000 2000 4000
20 0.06 0.18 0.37 0.64 1.40 4.40
30 50 0.03 0.10 0.33 0.75 1.30 2.50
S0 0.02 0.06 0.24 0.70 1.50 2.60
20 0.07 0.15 0.27 0.62 1.90 6.70
20 50 0.04 0.12 0.28 0.50 1.00 2.80
90 0.02 0.08 0.286 0.56 0.98 2.10
20 0.06 0.11 0.29 0.94 3.20 8.00
10 50 0.04 0.1 0.20 0.41 1.20 4.20
80 0.03 0.10 0.21 0.38 0.81 2.50
20 0.05 0.15 0.50 1.60 3.70 570
0 50 0.04 0.08 0.19 0.60 2.10 6.70
a0 0.03 0.08 0.15 0.36 1.10 410

- As frequency increases, absorption increases
- As Relative Humidity increases, absorption decreases
- There is no direct relationship between absorption and temperature
- The net result of atmospheric absorption is to modify the sound propagation of a point source
from 6 dB/doubling-of-distance to approximately 7 — 8 dB/doubling-of-distance (based on
anecdotal experience)
e 15 April 24, 2008
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

Meteorological Effects

There are many meteorological factors which can affect how sound propagates over large distances.
These various phenomena must be considered when trying to determine the relative impact of a noise
source either after installation or during the design stage.

Wind

Can greatly alter the noise climate away from a source depending on direction

Sound levels downwind from a source can be increased due to refraction of sound back down towards
the surface. This is due to the generally higher velocities as altitude increases.

Sound levels upwind from a source can be decreased due to a “bending” of the sound away from the
earth’s surface.

Sound level differences of +10dB are possible depending on severity of wind and distance from
source.

Sound levels crosswind are generally not disturbed by an appreciable amount

Wind tends to generate its own noise, however, and can provide a high degree of masking relative to a
noise source of particular interest.

Temperature

Temperature effects can be similar to wind effects

Typically, the temperature is warmer at ground level than it is at higher elevations.

If there is a very large difference between the ground temperature (very warm) and the air aloft (only
a few hundred meters) then the transmitted sound refracts upward due to the changing speed of sound.
If the air aloft is warmer than the ground temperature (known as an inversion) the resulting higher
speed of sound aloft tends to refract the transmitted sound back down towards the ground. This
essentially works on Snell’s law of reflection and refraction.

Temperature inversions typically happen early in the morning and are most common over large
bodies of water or across river valleys.

Sound level differences of +10dB are possible depending on gradient of temperature and distance
from source.

Rain

Rain does not affect sound propagation by an appreciable amount unless it is very heavy

The larger concern is the noise generated by the rain itself. A heavy rain striking the ground can
cause a significant amount of highly broadband noise. The amount of noise generated is difficult to
predict.

Rain can also affect the output of various noise sources such as vehicle traffic.

Summary

In general, these wind and temperature effects are difficult to predict

Empirical models (based on measured data) have been generated to attempt to account for these
effects.

Environmental noise measurements must be conducted with these effects in mind. Sometimes it is
desired to have completely calm conditions, other times a “worst case” of downwind noise levels are
desired.

i 37 April 24, 2008
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

Topographical Effects

Similar to the various atmospheric effects outlined in the previous section, the effect of various
geographical and vegetative factors must also be considered when examining the propagation of noise
over large distances.

Topography
One of the most important factors in sound propagation.

Can provide a natural barrier between source and receiver (i.e. if berm or hill in between).

Can provide a natural amplifier between source and receiver (i.e. large valley in between or hard
reflective surface in between).

Must look at location of topographical features relative to source and receiver to determine
importance (i.e. small berm 1km away from source and 1km away from receiver will make negligible
impact).

- Can be an effective absorber due to large area covered
- Only effective at low height above ground. Does not affect sound transmitted direct from source
to receiver if there is line of sight.
- Typically less absorption than atmospheric absorption when there is line of sight.
- Approximate rule of thumb based on empirical data is:
Ag=18log o(f)-31  (dB/100m)

Where: 4, is the absorption amount

.ﬂ
@

re
Provide absorption due to foliage
Deciduous trees are essentially ineffective in the winter
Absorption depends heavily on density and height of trees

- No data found on absorption of various kinds of trees
- Large spans of trees are required to obtain even minor amounts of sound reduction
- In many cases, trees can provide an effective visual barrier, even if the noise attenuation is negligible.
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Bodies of Water
- Large bodies of water can provide the opposite effect to grass and trees.
- Reflections caused by small incidence angles (grazing) can result in larger sound levels at great
distances (increased reflectivity, Q).
- Typically air temperatures are warmer high aloft since air temperatures near water surface tend to be
more constant. Result is a high probability of temperature inversion.
- Sound levels can “carry” much further.

Snow
- Covers the ground for approximately 1/2 of the year in northern climates.
- Can act as an absorber or reflector (and varying degrees in between).
= Freshly fallen snow can be quite absorptive.
- Snow which has been sitting for a while and hard packed due to wind can be quite reflective.
- Falling snow can be more absorptive than rain, but does not tend to produce its own noise.
- Snow can cover grass which might have provided some means of absorption,
- Typically sound propagates with less impedance in winter due to hard snow on ground and no foliage
on trees/shrubs.
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Appendix 11

SOUND LEVELS OF FAMILIAR NOISE SOURCES
Used with Permission Obtained from EUR Guide 38: Noise Control Directive User Guide (November 1999)

Source' Sound Level ( dBA)
Bedroom of 2 country HOMIE . .o cias s b oo i i siemsm e e es d v o i 30
Softwhisperat LS5m ... ...ttt i 30
Quiet office or IVINE TOO0M . oo v v vive i vnvvnmniiiosisssssioeisminsss 40
MIOOETREE PARRII] s < v vy w050 5vah rmmm e oy 58 n B o vgs 3 0 o e T o 50
Inside average Urban BOMIE . . . oo wos s i s s s e s s s 6 s s 50
T A e e T B e S s e s 50
INormal ConVErSatON AL LI« oiu i oimenmn s sieeiamn 8 Y W a6 b 60
Noisy office..... T A S S S R A S e S s 60
IOTR REANENE .. .o eion s rwm svemn s ol g arararaoms s siayanskiedy o 70
Highway Bl 8 LR mn ..o w s o meemiin i e s i s i i iy 75
Loudsingingat 1 M.......ouuuuriinnuimierinenrieereroanons 75
T | R 0 78-95
Busy traffic intersection . . ... cvvvivinriniiinarivisiiee s ennns 80
BISEIrC EVDEWIIEE & oo v o imanis 66 0000 6on T ion s e 8 (o S S i SRS 73 80
Buosorheavy melcat 15 m cainua i inss s sansnvirsnie 88-94
FACKIBIMIBE < o iovnc i o e b o 00 e W i 88-98
B mient s o oo o e e S € SR R R e S T R R R 90
e o T 3 B o D VUSSR TN 95
Moditisd matorEPole < o.o.vam e s iarioe i S e e e 95
Jettaking of fat 600 m . .. ...t iii s 100
ATHPILEISA FO0K MBIE . i i wc s el s s e e b e 110
R ST TOR L | 6 e e Bk e N SR S 120
AIPPRM BIBUIR o oo oo o3 o i 5 4 S 0 B S 130

I Cottrell, Tom, 1980, Noise in Alberia, Table 1, p.8, ECARO - 16/1B4 (Edmonton; Environment Council of Alberia).
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Ray Gibbon Drive, St. Albert, Noise Study Project #08-010

SOUND LEVELS GENERATED BY COMMON APPLIANCES

Used with Permisgion Obtained from EUB Guide 38: Noise Control Directive User Guide (Movember 1999)

Source' Sound level at 3 feet (dBA)
Y i s s i e R R AR e R P e R R e T 38-45
135 T . o) o SO 34-53
BRECIRIC NERREE . . o o oo oo oo ions e sows W A AR 876 SR AR AR N 47
Hair CliDPEE - cocraamssei i viame dam s fe i S e SO 50
Electtic toothbmmsh o e i Es iy s e rnni e i 48-57
EDO DO 5.5, w5 B S ST BB AP 0 0 A i A D o b e o 41-54
R TIINOE ... . covnomiim s apsms s o s A o (L s e T g e Bt 51-65
AATE CORUATERONNE s s v i b T 80 800 0 50-67
Electric shaver. o uov iz e B o B R SR 47-68
Wb B s s A R A T R R L S R R B R G 62
[ FLige oo R N SOOI S . [0SO . ST S, 58-64
O AR s T o 0 o T B T M A 48-73
VRN o ot v o A A 0 R ST A R B 39-71
BElecitic orm OPRORE « s i e v i i R e R R R R 60-70
L4111 | 7 L e e e 8 S e s e AL T 59-75
Electricknife .. ......ovviiiirmeneimmmmiiisrieessessrireasnens 65-75
Blecttic Bnile shammeiibe . . . o oo mmmmims s s smies s e oe s e i e s 72
SewWiIng MACKING . v 5w wass s dwaims mee v a s b s e s 70-74
N arE CLOBIIBT 5 o i sy s g i e A S S S s e 65-80
Pond Dlender, . .. ... s tpd o sritak bt onm v s G oo o dv dnessins 65-85
Coffeemill .. ....cooevmprmnnmmms o K pm Tl B e B e 75-79
Food WS QBROBET . . oo viaamas wiiarsfumm s s 68 8 6 R0 moN R e 69-90
BAer AN A IRIICT s sV R A o B P LA b B 81
Homie:8hop W00l% . & i sue s asaua i s isnr vsw e 64-95
Hedge clippers . .. ovvuerererentomeereonionororsnsuorsesessonnesss 85
BIECHIC T IO -« vooc i mmmios i s v e v i e e e 80-90

' Reif, Z. F., and Vermeulen, P. ., 1979, “Noise from domestic appliances, construction, and industry,”
Table 1, p.166, in Jones, H. W., ed., Noise in the Human Environment, vol. 2, ECA79-SP/1 (Edmonton:

Environment Council of Alberta).
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Cost Estimates
The following section discusses the costs related to constructing the various types of
roadway proposed for Ray Gibbon Drive.

1.

Arterial Roadway Costis

Originally Ray Gibbon Drive was planned as a 2-lane arterial. The costs shown in the
following tables represent the cost to build this facility, without modifications to
accommadate the future freeway. The assumptions for each stage are listed below.

Staga 1 (Existing 137 Avenue to 8+800)

e

Y Y YWY

¥

.

45m ROW and 2 lane construction, on existing alignment

Based on actual coniract costs

Add Riel Pond

Sewer for 4 lanes

Bridge costs for only NB lanes (Subtract additional pier and piling costs from
tendered cost)

North Pond cost as constructed

Pavement Structure RG Drive.

Slaga 2 (84800 to 10+400)

YYYYY VY

45m ROW and 2 lane construction, on arterial alignment (see Exhibit 3)

Based on actual coniract costs

Simple intersection at McKenney

Stage 2 Pond will be assumed to be 40% of final costs (good for stage 3 base)
Assume urban x-section full length

Pavement Structure RG Drive

Storm Sewer for 4 lanes no grade separation with accommodate run off from
portion of stage 3

# Rail Crossing at grade,
Stage 3 (104400 to 12+500)
» 22.5m ROW and 2 lane construction, on arterial alignment (see Exhibit 3)
# 2008 conslruction prices
= Slorm Sewer will be for 2 lanes and 22.5m ROW will tie into Stage 2 system and
pond (will drain everything from Villeneuve south to stage 2 pond)
» Assume Urban x-section full length

v

Pavement Structure RG Drive.
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Preliminary Roadway Cost Estimate for Ray Gibbon Drive

Scenario | Stage lll (Giroux Road to Villeneue Road)

Base Alignment

22.5m ROW
Unit Approx.
Item No Description Price Quantity| Unit Amount
4: Pavement Markings and Signing - Supply and Install
4.01 |Roadway Lines Supply and painting £9,300.00 1 No. $9,300
4.02 |Supply and Install Intersection Signing £5,000.00 2 No. 510,000
Total Part 4: $19,300
5: Str ti
5.01|Supply and Install Street Lighting $15,000.00 40 | No. 600,000
Total Part 5: $600,000
6: Intersection Signilization
.01 |Signilization for Intersection at Giroux £225,000.00 1 Na. £225,000
6.02 |Signilization for Intersection at Villeneuve $225,000.00 1 No. §225,000
Total Part 6: £450,000
7: Land Costs
7.01 |Stage 3 Land Costs (St. 10+400 to 12+510) $82,000.00 | 229 | Ac $1,877 800
Total Part 7: $1,877,800
Cost Summary 22.5m ROW
1: Storm Sewer And Drainage $1,474,598
2: Earthworks £1,673,212
3: Roadways and Concrete - New Construction £6,849,679
4: Pavement Markings and Signing - Supply and Install $19,300
5: Street Lighting $600,000
6: Intersection Signilization $450,000
7: Land Costs $1,877,800
Subtotal: $12,944,589
Maob and Demob 5% $553,339/
Engineering 10% $1,106,679
Contingency 15% $1,660,018
Total Preliminary Roadway Estimata: $16,264,625




ls L Engineering City of 5t. Albert
and Land Setvicat Ray Gibbon Drive Funclional Planning Study - Final Report

April, 2009

2.

Costs to Date

Modifications were made to the original plan to assist with the fulure conversion of Ray

Gibbon
lane mo

Drive to a freeway. The costs shown in the following represent the costs fora 2-
dified arterial roadway. Stages 1 and 2 are based on actual construction costs,

completed in 2006 and 2007 dollars, respectively. Assumptions for Stage 3 are listed

below

Stage 3

-~

VY VYV YYYYVYY

Refer to

2008 unit rates

Full Ultimate ROW, 2 lanes constructed (proposed 2009 construction)
Ultimate alignment, at Villeneuve SW ramp alignment will be used
Ullimate vertical alignment where possible

Urban/rural drainage

Ultimate wet pond to be constructed, with outfall to Carrot Creek
Pavement Structure — As per RGD :

Semi-mountable curb

Includes storm pipe extension to connect to Stage 2

Includes roadway and drainage costs to 14+000

Includes Sifton Pipeline Relocation

Includes required and remnant land costs from Giroux Road to Villeneuve Road,
and right-of-way for the storm pond and Carrot Creek outfall

Appendix | for the Mass haul diagram.
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Preliminary Roadway Cost Estimate for Ray Gibbon Drive

Scenario Il Stage lll (Giroux to Villeneuve)
Proposed Construction

Ultimate ROW
Unit Approx.
Item No. Description Price Quantity | Unit Amount
1A: Storm Sewer And D 2
Trench Excavation and Nalive Backfill 200mm
1,01_[Stm (8.0-9.0m depth) $825.00 o8 m §80,850.00|
Trench Excavation and Native Backfill 200mm $112.200.00
1.02 |Stm (9.0-10.0m depth) $850.00 132 m AT
Trench Excavation and Native Backfill 900mm
1.03  |Stm (10.0-11.0m dapth) $875.00 120 m $105,000.00
Trench Excavation and Native Backfill 900mm $85.500.00
1.04 |Sim [11.0-12.0m depth) $900.00 95 m i
Trench Excavation and Native Backfill 1500mm
1.05 |Stm (7.0-8.0m depth) $1,650.00 65 m $107,260.00
Tranch Excavation and Native Backfill 1500mm $47.600.00
1.06 [Stm (8.0-9.0m depth) $1,700.00 28 m 4 ;
Trench Excavation and Native Backfill 1500mm $40.250.00
1.07 _|Stm (9.0-10.0m depth) $1,750.00 23 m pes
Trench Excavation and MNative Backfill 1500mm $34.200.00
1.08 |Stm (10.0-11.0m depth) %1,800.00 19 m AR
Trench Excavation and Native Backfill 1500mim $40.700.00|
1.09 [Stm (11.0-12.0m depth) $1.850.00 22 m s
Trench Excavation and Native Backfill 1500mm $19,000.00
1.10  |Stm (12.0-13.0m depth) $1,900.00 10 m y '
1,11 |Trenchless Excavation 1500mm £2,000.00 75 m 5150,000.00
1.12 |800mm Class IV Concrete Slorm Sewer $900.00 445 m $400,500.00]
1.13  [1500mm Class IV Concrele Storm Sewer $1,400.00 242 m EiEEEFBﬂﬂ.GD]
1.14  |2400mm Manhole $9.000.00 35 V.M. SETS,DUU.Uﬂl
1.15 [1200mm Manhole !iB..EUI].DU 31 v.m. $2$3.5ﬂﬂ.ﬂ0l
1.16 [1200mm CB/MH $3,700.00 16.1 v.m. $59,570.00|
117 |1800mm Manhole £5,000.00 24 v.m. $120,000.00|
1,18 [900mm Catchbasin $5,800.00 7 No $40,600.00
1.19 |NF-80 Frame and Cover £900.00 7 Mo. $6,300.00
1.20 |DK-T Frame and Cover £1,500.00 14 Ma. $21,000.00
Total Part 1A: £2,387,820.00|
18: Storm Sewer And Drainaga- Ehﬂﬂ 3
Trench Excavalion and Native Backfill 375mm $45.000.00]
1.01  |Stm {2.0-3.0m depth) $375.00 120 m i
Trench Excavation and MNative Backfill 375mm $36,000.00
1.02 |[Stm (4.0-5.0m depth) $400.00 g0 m ’
Trench Excavation and Native Backfill 525mm $66.000.00
1.03 |Stm (2.0-3.0m depth) $550.00 120 m e
Tranch Excavation and MNative Backfill 800mm
1.04 [Stm (3.0-4.0m depth) £650.00 240 m $156,000.00
Trench Excavation and MNative Backfill 600mm $52.500.00
1.05 |[Stm (4.0-5.0m depth) £700.00 75 m e
Trench Excavation and Mative Backfill 875mm $84.000.00
1.06 |Stm (3.0-4.0m depih) $700.00 120 m i
Trench Excavation and Mative Backfill 675mm $A7 000.00
1.07  |Stm (4.0-5.0m depth) $725.00 120 m PSS
Trench Excavation and MNative Backfill 750mm $29.000.00
1.08 |[Stm (3.0-4.0m depth) §725.00 40 m ; g
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Preliminary Roadway Cost Estimate for Ray Gibbon Drive

Scenario Il Stage Il (Giroux to Villeneuve)
Proposed Construction

Ultimate ROW
Unit Approx.
Item MNo. Description Price Quantity | Unit Amount
Trench Excavation and Native Backfill 750mm $45.000.00
1.08  [Sim (5.0-6.0m depth) 5750.00 60 m it
Trench Excavation and Native Backfill 750mm $46.500.00
1.10_ |Stm (6.0-7.0m depth) $775.00 80 m s
Trench Excavation and Native Backfill 1350mm
1.11_|Stm (7.0-8.0m depth) $1,550.00 250 m 000
Trench Excavation and Native Backfill 300mm
1.12  |Stm (7.0-8.0m depth) $800.00 120 m $EE.DU-D.{:IDI
1.13  |375mm Class IV Concrete Storm Sewer $150.00 210 m $31,500.00]
1.14 |525mm Class IV Concrete Storm Sewer $220.00 120 m $26,400.00]
1.15 |600mm Class |V Caoncrete Storm Sewer $310.00 315 m $97,650.00]
1.16 |675mm Class IV Concrete Storm Sewer $500.00 240 m $120,000.00|
1.17 |750mm Class |V Concrete Storm Sewer $750.00 40 m $30,000.00
1.18 |900mm Class |V Concrete Storm Sewer $900.00 120 m $108,000.00
1.18  |[1350mm Class IV Concrete Storm Sewer $1,250.00 250 m $312,500.00
1.20  |2400mm Manhole $0,000.00 0 v.m. £0.00
1.21 1200mm Manhole $8,500.00 46 V.M. $391,000.00
1.22  |1200mm CB/MH $3,700.00 19 V.. $70,300.00
1.23  [1800mm Manhole $5,000.00 24 V.. $120,000.00
1.24 |800mm Calchbasin £5,800.00 27 Mo $156,600.00
1.25 [NF-80 Frame and Cover £900.00 13 No. $11,700.00
1,26 |DK-7 Frame and Cover $1,500.00 16 Mo. $24,000.00
1.27  |600mm Flared End c/'w Galvanized Bar Screen $8,300.00 2 Mo $16,600.00
1.28 |[750mm Flared End o/'w Galvanized Bar Screen $10,000.00 1 Mo $10,000.00
1.29 [135%0mm Flared End c/w Galvanized Bar Screen $15,000.00 1 Ma $15,000.00
1.30  |STCEO00 Stormceptor $90,000.00 1 No. £90,000.00
1.37  |Gabion Matling £550.00 170 m2 $93,500.00
132 |Rock Rip Rap $200.00 500 m2 $100,000.00
1.33  |600 mm Culverts £750.00 40 m £30,000.00
1.34  |North Pond Qutlet Control Struclure $80,000.00 1 Mo. £80,000.00
1.35 |Forebay Isolation Structure $45 000.00 1 Mo. 345,000.00
Total Part 1B: $3,110,250.00
2: Earthworks
2.01  |Common Excavalion $11.00 25,317 ma 5278,487.00
2.02 |Borrow Excavation Contractor Supply $40.00 113639 | m3 £4,545,560.00
2.03  |Topsoil Strip and Stockpile $8.00 117,139 ma3 £937,112.00
Haul and Place 150mm depth Topsoil from 2
204 |stockpile $3.00 26,748 | ‘m $86,238.00
2.05 |Seeding $1.50 28746 | m’ $43,119.00
2.06 |Common Excavation of North Pond $11.00 150,000 | m’ $1.650,000.00
Total Part 2: $7,262,029.00
: Roadways Concrete - n i
3.01  |300mm Cement Stabilized Subgrade (22kg/m2) 27.00 24024 | sqm $648,637.20
3.02  1400mm of 20mm Granular Base Course 66.00 30696 sqm $2,025,909.60
3.03 [1000mm Bottom Ash (Includes Geotextile) S70.00 8,184 m? 5572,880.00
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Preliminary Roadway Cost Estimate for Ray Gibbon Drive

Scenario Il Stage lll (Giroux to Villeneuve)
Proposed Construction

Ultimate ROW
Unit Approx.
Itern Mo. Description Price Quantity | Unit Amount
3.04  [180mm of 25mm Asphalt Base 80.00 20922 | sqm $1.673,760.00
3.05  1190mm of 25mm Asphalt Base 83.00 6560 | sqm $544,480.00
3.05 |50mm of 12.5mm Asphalt Surface 27.50 29068 | sqm $799,370.00
3.06  |semi Mountable Roll Face Curb and Gutter 175.00 3540 m2 $619,500.00
Total Part 3: $6,265,036.80
4: Landscaping
4.01 |1 andscaping Villeneuve Pond $260,000.00 1 No. $260,000.00
Total Part 4: £260,000.00
5: Pavement Markings'and Signing - Supply and Install
Roadway Lines Supply and Paint and painting
241 {directional dividing and 2 edge lines) $4E0000 22 ks $10,120:00
5.02 |Supply and Install Signing $20,000.00 1.0 Mo. $20,000.00
Total Part 5: $30,120.00
6: Street Lighting
6.01|Supply and Install Lighting $15,000.00 45 Mo. 678,000.00
Total Part 6: £678,000.00
7: Signilization
7.01 |Signilization for Intersection at Giroux Ave $225,000.00 1 Mo. %225 000.00
7.02 |Signilization for Intersection at Villeneuve Ave §225,000.00 1 No, $225.000.00
Total Part 7: $450,000.00
E: Misc&llgﬂgngg
8.01 |Coconut ECB - NAG 125 $12.00 14,120 m2 $169,440.00|
B8.02 |Georidge £50.00 209 m $10,434.78
Total Part 8: $179,874.78)
9: Land Cost
8.01 |Initia1 22.5m ROW £5,540,000.00 1 Mo §56,540,000.00
Total Part 9: $5,540,000.00
10: Environmental Costs
10.01 |Environmental Costs $100,000.00 1 No $100,000.00
Total Part 10: £100,000.00
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Preliminary Roadway Cost Estimate for Ray Gibbon Drive

Scenario Il Stage lll (Giroux to Villeneuve)

Proposed Construction
Ultimate ROW
Unit Approx.
ltem Mo. Description Price Quantity | Unit Amount
11: Gasline Relocation Costs
11.01 |Villeneuve Gas Line Relocation $250,000.00 1 | No $250,000.00
Total Part 11: £250,000.00
Cost Summary Ultimate ROW
1A; Storm Sewer And Drainage- Stage 2 $2,387,820.00
1B: Storm Sewer And Drainage- Stage 3 $3,110,250.00
2: Earthworks $7,262,029.00
3: Roadways and Concrete - New Construction $6,265,036.80
4: Landscaping $260,000.00
5: Pavement Markings and Signing - Supply and Install £30,120.00
6: Street Lighting $678,000.00
7: Signilization $450,000.00
8: Miscellaneous $179,874.78
9: Land Cost £5,540,000.00
10: Environmental Costs $100,000.00
11: Gasline Relocation Costs $250,000.00
Subtotal: $26,513,130.58
Contingency 15% $3,145,969.59
Engineering 10% $2,097,313.06

Total Roadway Estimate:

$31,756,413.23

414



ls L Engineering City of St. Alberl
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3. Freeway Improvement Costs

Using the two existing lanes of Ray Gibbon Drive, cost estimates were prepared to
determine the cost of improving the modified arterial roadway to an ultimate 8-lane
cross-section. Costs are provided to widen o a 4, 6 and B-lane cross-section.

3.1 Four Lanes Grade Separated, from 5+280 to 14+600

The following table identifies costs to go from the existing infrastructure to a 4-lane
cross-section with interchanges and a grade-separation al the CN crossing, plus Stage 3
(proposed 2009 construction). The assumptions for this stage are listed below:

2008 Prices

Detour roads at 137 Ave, CN (road), Giroux and Villenguve

CN Detour {rail) included in bridge eslimale

Structures - 137 Ave, CN, McKenney, Giroux, Villeneuve

Signals at all ramp terminals

Ultimate Grading

Landfill excavation (Holden)

MNoise Attenuation

Overhead Sign Structures

Morth Pond Renavation

Stage 2 and 3 ponds no work required

Box Culvert Expansion

Curb and Gutter removal on existing stage 1 and 2 replace with semi mountable
Widen road for extra shoulder width — AT standard

Removals — (throw away) detours

Road removal and construction NB lanes approx 9+000 to 11+000

Additional street lighting (maodifications)

Pedestrian Bridge

Remaining right-of-way requirements, including parcels north of Villeneuve Road
to 14 +600.

Y Y Y Y YY YN YYYYYYYYYYYY
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3.2

Widen from Four to Six Lanes

An additional lane is added to the outside in both directions in this stage. Additional
work includes:

Fs

VY YVYYYY

SB lanes shift across Sturgeon River (road removal and construction)
Curb and gutter removal and construction

Drainage CB lead extension and CB removal and replacement
Widen road pavement structure

Riel Pond modifications (Rip Rap removal, outfall extensions, etc.)
Existing street light wire remove and replace (east side)

Sturgeon bridge widening

Grading for widening and fill through pond.

The following table identifies additional costs to expand to a &-lane cross-section,
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33 Widening from Six to Eight-Lanes

An additional lane is added to the inside in both directions in this stage. Additional work
includes:

Curb and gutter removal

New Jersey Barrier and asphall swale

Drainage CB lead extension and CB removal and replacement

Widen road pavement struciure

Adding double davits in centre barrier

Sturgeon bridge widening

Grading for widening.

‘.I'

YYYYYY

The following table identifies additional costs to expand to an 8-lane cross-section,
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SCALE: 1:5000 February 2000/
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5 042 028.7B4 | 23 220.210

5941 G047 | 23211421

5041 B02.008 | 23 207.810

5 (M1 857,780 | 23205738

5041 856,782 | 23 244,081

5040 BAZE42 | 23 410.505

5041 B62.085 | 23 272512

5 041 805,563 | 23 240414

5 841 906420 | 3 240381

sEpltFR B EREE

5941811470 | 23 252000

511a | 5041810797 | 23 242000

05120 | 5941812835 | 73 203.025

0513a | 5041875778 | 23104.750

05tda | 5041 723742 | 23200042

05150 | 5041 TEISTT | 23 207000

0516a | 5041 7E5.000 | 23 277080

K 1 - PLAN 082 8697

LOT A

.jfﬁ?ﬂ

.

BEAVERBROOK ST. ALBERT LTD.
10716-176 STREET
.\ EDMONTON, AB.
.| #082468 447 +2

(Excluding Proposed Hole's Property) 1
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MLL RORTHENC AND) EASTING COORDINATES
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"l PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE

LOT A - BLOCK 1 - PLAN 082 8697

-

\_ (Excluding Proposed Hole's Property)

stAlber-

SCALE: 15000 February 209/
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{ gﬁ'\ LOT A - BLOCK 1 - PLAN 082 8697 ¢
~ | (Portion for Proposed Hole's Property)

| BEAVERBROOK ST. ALBERT LTD.

/' 10716-176 STREET

4 0

A ¢

EE
L

MERENE

= 0.07ha (0.17ac)
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PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
LOT A - BLOCK 1 - PLAN 082 8697
(Portion for Proposed Hole's Property)

stAlbert

SCALE: 1:5000 me)




5941 604,763

0r0z | &8d) 830818

2 683,163

araa 5od1 BE2.2TT

22 B79.910

0704 | 5841 BA1140

23043783

0705 | 5441 B18.408

23043737

5 041 203,802

22501800

5 041 704,700

22 047,305

5041 505423

23021.188

5041 805,778

23(43,732

a740 | 5641750473 | 23043700

ari1 | S840 77457 | 22622001

ALL HOF THING AND EASTNG CODRDIATES
BEITL - T3 1 14 - MDD

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR s
PROVINCIAL FREEWAY STANDARD FOR A\ b emr
RAY GIBBON DRIVE

NW28 - TWP 53-25-W4
SCALE: 15000 Fobmary 2009/
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/ RIVER LOT.

3T. ALBERT, AB.
#0852 395482 45

THE CITY OF 5T. ALBERT
5 8T. ANNE STREET

Rt s o )

Staion | Norhing | Essting
0601 | 5043 4200652 | 23 154.070
o802 | So42420381 |23 138305
0803 | 5942770591 | 22972920
OB | 5942 TED08E | 22 981.435
0005 | 5542 TA4. 104 | 22 963,801
080G | 5842 800725 | 22 965.007
0007 | 5643002810 |22 796.248
0808 | 5843005117 | 22 764061
0808 | 5843034417 | 22 TBOTEDR
0810 | 5043088088 | 22 731.088
0811 | 5843060100 | 22 724951
0812 | 5843 031.344 |22 753.691
Q813 | 5843026047 | 22 756.938
0814 | 5042 695640 | 22 760,175
0815 | 5043 001661 | 22 672003
OB18 | 5042 094 481 | 22 BE6.1B1
0817 | 5042 060.250 | 22 601,347
0816 | 5042 066.543 | 22 G04.064
0810 | 5842930616 | 22 TH6.672
DEX0 | 5047 TEO.508 |22 B0A.TIE
0821 | Se4Rd4zrIar | 23045608
Oh2 | 5042427383 | 23058251
0823 | 5042775347 | 22 874804
024 | 6042 D40.687

065 | 5842873611
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i
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PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
RIVER LOT 55 - ST. ALBERT SETTLEMENT

sEAlbert

SCALE: 15000 February2009 /




Norihing
5042 TEOAEY | 22 DBS2TS
5 642 AO0.225 | 29 DES.0OT
5042 TE4.100 | 22 BE3.000
§ 842 770,591 | 22 872,920

AL NORTHIG AND EASTING COCRDSNATES
BT = O 110« NADEY

EVERAOON 14 36_SeAlber wrway\02_draling\0ds_preject \Enhdbitn\RCD_IOP_Land_Requirements_I00R.dwy feb 03, 2000 - Tidam LUsen oh

\
( PLAN SHOWING ADDITIOMAL
RIGHT-OF-WAY REQUIREMENTS FOR heen .,_q| "
f &Y ] Engineering PROVINCIAL FREEWAY STANDARD FOR ]b
L !"‘““"""‘ RAY GIBBON DRIVE DA effir
LOT 1 - PLAN 842 0559
SCALE: 1:5000 February 2009 _/
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9

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
LOT H - PLAN 6525 NY

stAlbert

SCALE: 1:5000 Febasary 2003/
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FAIADONIIME._SLAlbert

" PARCEL B

. 'THE CITY OF 8T.

5 ST. ANNE STREET '\
'gstmmr.m \\\?

L1

8 052 365 482 +11

L]
L1

Nerhing
5943 182,835 | 22 619.018
1102 | 5943 832179 | 22 261.428
1108 | 5043 529,50 | 22246443
1104 | 5043475184 | 22 205600
1105 B 843 291,268 | 22 571.768
1106 | 50843 161.083 | 22 624.018
1107 | 5843032802 | 22641.844
1108 | 5843 167.3685 | 22517370
1100 | 50843410302 | 22 241.182
1110 | 5843512974 | 22 146.560
1111 | 5843 513612 | 22 141429
1112 | 5843 512.660 | 22 128205
1113 | 5643 211,060 | 22 445.204
1114 | 5643 150,200 | 22 510363
1115 | 5643 019867 | 22 B40.736
1416 | 5043 006500 | 22 335608
1117 | 5942627300 | 72 BE7.088
1118 | 5542 TAS T | 32 E5A. T
1119 | 5042 817440 | 22 572.977
1130 | 5042 531.874 | 22 604062

ALL MOFTIHNG A0 CASTG DOORDNNATES
BT« G A - RADEY

T

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR me oo 7 I L
f £ @ Enginsering PROVINCIAL FREEWAY STANDARD FOR J_\ |Lb @) 5
Enpineering AL Rl Ay ST jmﬂ mnr
PARCEL B - PLAN 3032 RS
. SCALE: 15000 Febrary 2009/




L o | ta01 | sedaszzire | 22 261478
- 1202 | 543702553 | 2200072
1200 | Se43801281 | 21000702
1204 | SB43000215 | 21008122
1205 | 5044001034 | 21855185
1206 | 5843082308 | 21855202
5043053048 | 21870807
S043898613 | 21 955811
5043 72500 | 21965704
543 EZBB13 | 22 242.161
1211 | 5143529324 | 22 240,443
1212 | S3IB13612 | 22 141420
1243 | 5643732100 | 21991000
1294 | 543730132 | 21004730
1245 | sod3 813198 | 29700708
1216 | so43700.702 | 21 708627
1217 | 5043770506 | 21 850.220
1218 | 5243743870 | 21 BB4.310
1218 | 5843512668 | 22 128,205
ALL NOR THING AND EASTNG CODRDNATES
WATN - CMR T4 - RADE)
 PARCELA

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR 2
PROVINCIAL FREEWAY STANDARD FOR jf'ﬁ“lb@ﬁ'r‘
RAY GIBBON DRIVE *

PARCEL A - PLAN 3032 RS
SCALE: 1:5000 mej
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R.L.16

69ac) |
i %

#10.28ha (0.
1

01h

%

a (0.02ac)

Easting
1301 | S843930.876 | 21 278,502 1T | S943812.065 | 21 T45.222
1302 | 5044 004.095 |24 522316 138 | 5043781560 | 21 TIR0ET
1303 | 50844 000457 |21 5680087 1318 | 5043 70445 | 21 532400
1304 | 5943070076 | 21 SB5.330 1320 | 5943 742400 | 21 4900084
1305 | 5043 044 062 | 21 550,086 1321 | 5943681635 | 21412097
1306 | 5643 930468 | 21 567.045 1372 | 5043 062648 | 21417240
1307 | 5643 08463 | 21 545,603 1323 | S84 812573 | 21502453
1308 | 5042 903454 | 21 421,122 1324 | 5043 644,604 | 21653821
1300 | 6843 840,335 |21 376.678 1335 | SO43 880174 | 21 741.T44
1310 | S043 831,543 | 21 420,760 1328 | 5043 751583 | 21 T45.042
1311 | Q43 AZRSTI | 21435702 1327 | 5043 TOREEY | 21 784.581
1312 | 5643 ASR616 | 21 627.024 1378 | 5843 A0E501 | 20 TEd.B10
1313 | 5843876.075 | 21655401 1329 | 5643 TRO.TE2 | 21 788.827
1314 5043 BTS.420 | 21 667047 1330 | 5043508539 | 21843270
1315 | 5943844868 | 21 T17.285 133 | 5843682404 | 21434330
1318 | 6843 827840 | 21 754.674

AL HORTHEG ARD CASTHO CODRDNATES
BT D 0 - eADE

e A

i
PLAN SHOWING ADDITIONAL R
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR v ""L"_/ﬁ\ |b L
m RAY GIBBON DRIVE Sﬁ'?ﬂl B@ﬁr
RIVER LOT 16 - ST. ALBERT SETTLEMENT
k I:Pﬂl'tiﬁn S. of Meadowview Hﬂﬂd] SCALE: 15000 February 2008 j
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RIVER LOT 16 | ST. ALBERT SMT.

GENSTAR TITLECO LIMITED.
OF SUITE 202, 17420 STONY PLAIN ROAD
EDMONTON, AB
# 062 167622 41

EEEEN RAYGIBBONORIVE = 2.76ha (6.82ac)

R.L.16

BL

Statian Rorihing Easling
1401 S04 THEBO3 | 21 175680
1402 | 5044 BE2556 | 21 195588
1400 | 5044534987 | 21257612
1404 | 504445670 | 20319631
1405 | So46412825 | 21313631
1406 | 5844 392860 | 21 360,055
1407 | 5044 225650 | 21420040
1408 | 5044 112125 |21 485673
1400 | 5044 048,925 | 21 514.450
1410 | 5044 020972 | 21 508.004
1411 | 5044024878 | 21 518,444
1412 | 5044 028,749 | 21 556,056
1413 | 5044 062,078 | 21 545.007
1414 | 5044 158,46 | 21 481,463
1415 | 5044 102,046 | 21 488,912
1416 | 5044 508,080 | 21 282,009
1447 | 5944 534408 | 21 270,015
1416 | 5044672638 | 21 263,785
1410 | 6044 504,345 | 21.348,143
1420 | 5044 512835 | 21 272508
1421 | 5044 254656 | 21546239
1422 5044 214572 | 21 58113
1423 | 5044 184.580 | 21 646047
1424 | 5944 120,183 | 21 7O7.BAS
1425 | 5044 130414 | 21 720080
1426 | 5044 182045 | 21 706310
1427 | 5044 197291 | 21 690,683
1428 | 6044236000 | 21630678
1429 | 5044 262564 | 21 587.211
1430 | 5044 347258 | 21492.102
ALL NCETHING AND EASTHG COORDRATES

PUITU - OV I - DY

8

15. 0

PLAN SHOWING ADDITIONAL RIGHT-OF-WAY
REQUIREMENTS FOR PROVINCIAL FREEWAY STANDARD

RAY GIBFE(!JSN DRIVE SFﬁ"lb@ﬁi:

RIVER LOT 16 - ST. ALBERT SETTLEMENT
(Portion Between Meadowview Road and CNR Right-of-Way) SCALE: 15000 February 2009/
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BLOCK C - 1798 AN

B BLOCK C

| GENSTAR 'rmEculerr%i
'OF SUITE 202, 17420 STO FLﬂlhﬂﬂAﬁ o ‘11

{ &
o, |
% W? '
BTt P E
T
....__:‘3;.'! £ _'l" .
: ﬁp I. A i
H‘L iy :
- I
i B . Sintion Easting I Al
SRE S S g | e smmm 21 708,310 TRy
LR O R | 1ac2 | soda 1s87me | 21740300 -'l;"- |
;I' f 1503 | 5044 148,508 | 21775188 ALY
Y = r 1504 | 5044 102608 | 21830800 '
Y oY 1505 | 5044 162.742 | 21 847230
LY AL 1506 | 5944 131454 | 20 720820 . |
J' Y AL NOATHNG AND EASTMNG DOOFDRMATES ' W |
I L IH T - CAE 11 « WADRY ]

i

= 0.8ha (037a)

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
BLOCK C - PLAN 1798 AN

AN

stAlber

SCALE: 1:5000 Fahnwm_j
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BTN, Suilbery

TemaL

RIVER LOT 16 - ST. ALEB
GENSTAR TITLECO LIMITED.

OF SUITE 202} 17420 STONY PLAIN ROAD:

EDMONTON, A8
#062 167 622 4!

mEEN  RAY 4BBON DRIVE
mmmm  TEMPQRARY DETOUR

=1,

' 1[

1601

1002 | G045 2356528 | 21 1917601
1603 | SO45 171471 | 20 1100355
1604 | 5945107305 | 21 1200022
1605 | 59450044069 | 21 124634
1608 | 5044 B53.043 |21 120,071
1607 | 5044 851,021 | 21 145.502
1608 | 5844 775837 |21 166.448
1600 | So44 775004 | 21 161.788
1810 | 5845 053,600 |21 192731
1611 | 5045 198197 | 21 104,626
1612 | 5045208078 | 21 084.007
1813 5 845 Z28.020 | 10 856,024
1614 | 5045 220,123 | 20054.831
1615 | 5045 105810 | 21025921
1616 | 5045030801 |21 114,237
1817 | SG44 01123 | 212308718
1618 | 5945003584 | 21217350
1618 | 5645011745 | 21 215,600
1620 | 5045060805 | 21205682 | |5
1621 | 5045207508 |21 167.574
1872 | 6045296803 | 21207084
1623 | 5045225018 |21 200.750
1624 | 50452366802 |21 313.620
1625 | 5045 237.060 | 21467637
1628 | 50845235795 | 21468135
1627 | 5045 216673 | 21 223.668
1638 5 045 205003 | 1 214,104
1628 | 5845090550 | 2121924
1630 | 5944 068438 | 21 232780
ALL NOHTHSMG AND EASTING CODRIMATES

B4 3T - CMER 114 NADED

\
>

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
RIVER LOT 16 - ST, ALBERT SETTLEMENT
(Portion N. of CNR Right-of-Way)

v A

||befr

SCALE: 1:5000 February 2000/
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5 044 752743
1702 | S044 779.208 | 21 088,253
1703 | 5944 708.327 | 21 145803
1704 | 5044 TOO.T6S | 21 154,658
1705 | S644 775,124 | 21 161,788
1706 | 5944 703,137 | 21277929
1707 | 5044 83215 | 21 270.5M
1708 | 5844 836,805 | 21 200.517
1700 | 5044 B26A57 |21 372.075
1710 | S044 B2BAT1 | 21 420,755

ALL NOH NG AND EASIMNG CODRDMATLS
I 1TM - O 184 - AT

OF SUITE 202, 17420 51

EDMONTON, AB
# 062 167 622 +1

E== TEMPC

RARY CNDETOUR = 0.43ha (1.06ac)

o
PLAN SHOWING ADDITIONAL h
RIGHT-OF-WAY REQUIREMENTS FOR &
PROVINCIAL FREEWAY STANDARD FOR o kel m@ L
RAY GIBBON DRIVE jl‘ﬂl efnr
RIVER LOT 16 - ST. ALBERT SETTLEMENT
(FOR TEMPORARY CN DETOUR) SCALE: 1500 Febmamyzica )
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PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
LOT 4 - PLAN 992 6483

. %

stAlber:

SCALE: 15000 Febuary 2009 J
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lerbtd B
AT

W

ST

O

A= =
1'# ||.|.|.\_. I'-ql !

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR —
PROVINCIAL FREEWAY STANDARD FOR jﬁﬂ||b@fﬁlL‘
RAY GIBBON DRIVE
BLOCK 1B - PLAN 922 2031

SCALE: 1:5000 Feuary 2009 J
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A

ELRS00N LA Stk

RANGE

RANGE ROAD 260

BN RAY GIBBON DRIVE = 16:20ha (40.03ac)
NW 6 - 54-25-W4

H
W

sSW ;%4125'4
i

-I

Sation Hoething Easting 3
2001 | 5945277960 |20GTLAST ¥
2002 | 5845279010 | 20008002 )
[ 2003 | 5945300265 | 20939889 ¢!
2004 | 5945323765 | 20 040066
2005 | 5945406478 | 20990.885
2008 | soase2s a7 |21 113412
kS 2007 545 ATE 0T | 21 143080 ; i
m SO45 67773 (21375116 [j_
2009 | 5045384807 | 21375000 L
2010 5845 331,872 |21 385660 | L
Fail ] 5045 282416 | 21385108 I'. |
H2 5 045 257,560 | 21 385287 I J-‘
2013 | so4s2s7807 | 21476283
14 5045 253747 | 20833787
s 5 845 253 850 | 20 A20.470
2018 | 5045 250433 | 20471.558

AL MO THING AND EAST G COORDINATES
B ETAE - OB 114 - oA

MARY BOKENFOHR

RR.#1

ST, ALBERT, AB

H#082 17117242

A

| 2003

LOT 4

2

¥ 3
-

o
-

Y
T

-

ISL

Englineering
mnd Land Seirvicas

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
NWE - TWP 54-25-W4

AN

THE oY OF

sEAlberr

SCALE: 15000 Febnuary 2009 j
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5 045 248825
2102 | 5845276750 | 20581.333
5045277383

I CUE 114 - NADRY

& 9 L

Ay s == 3 -
LY ALY (08 0 MAREMMNIEY =
10 o] --l_.lu JcKEN 3
.'I === 3 .'lllfl - L |

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR .
PROVINCIAL FREEWAY STANDARD FOR jrﬁ“b@ﬁi"
RAY GIBBON DRIVE
LOT A - PLAN 932 1471

SCALE: 15000 February 2008/
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(\":,’!fzﬁ

full 4 TNk

Station
2201 | so4s 287418

sa02 | 5048 3410210 | 21385007
2203 | 50452331072 | 27 385660
2201
2202
2203

5545 312418 | 21 386.560
5045 262,635 | 21 418.050
5 045 282456 | 21301.22
HORTHMG AT EASTING CODRDRATES

:@‘rhn;-r -

ARERERRERARLE] * CEk
'.J-:-d 1|r||-::|'t-_1rf-L¢' ) L :_':

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR
RAY GIBBON DRIVE
NEG - TWP 54-25-W4

stAlbert

me:ummwm_j




Fele 05, 20097 - Biem U e

PO IS, St swap B2 alting 0% project\Eabiey D) KOP, Lund Reqelrumants,_3007.dwy

——— .
RANGE ROAD 250

IE‘* . ._ .,.'r'l:I f 1- ;
i b ' L] y -3
!;. :I i _'ff-‘ |1--‘*I.“ BN
.r_ff I Ve | /

- - e q S L
Sitation Marthing Emsling ! ‘-I-;\_‘
2am S945 677.77 | 21 375.118 ‘i‘h 3
2308 5045 676.967 zuﬂm i ll
03 t'r_ﬁi& TEL | 21 Tr0uER? ’ .-In
2304 0048 B2 40 | 21 16078
2305 | 5046435445 | 21216433 ([
AN __T306 | SOABABASAZ | 21200652 -
i 2307 5040 484 T | 21 3T 250

e
=

ALL HORTHING AND EAST NG COORDINATES

SW 7 - 54-25-W4

MARY BOKENFOHR
RR. #1

ST, ALBERT, AB
#982.171 172

BN RAY GIBBON DRIVE

U R e TERTER ]
i
SW 7-54-25-4

dk
]

= 13.34ha (32.96a¢)

(1]

Ny
('_

-

PLAN SHOWING ADDITIONAL

RAY GIBBON DRIVE
SW7 - TWP 54-25-W4

RIGHT-OF-WAY REQUIREMENTS FOR
PROVINCIAL FREEWAY STANDARD FOR

stAlbert

SCALE: 15000 Febm?mﬂj




NW 7'- 54-25-W4

» & MARY BOKENFOHR .

i 8l RR# NW 7-54-25-4

! 4| ST ALBERT,AB

. #0982 171 172 +1 F
; 3 / A
: ' NN RAY GIBBON DRIVE | STORM BONDRW = 36.87ha (91.11ac)
1 ot

Suton | Nobiog | Esstng
2401 | 5947 207.151 | 20572.088
2403 | 5047 280205 | 21054008
2400 | 5 047 200.952 | 21089.006
2404 | 5047 200,678 | 21371303 fi
2405 | 5047 200718 | 21380291 i
2406 | 504TZB4624 | 21380408
2407 | 5047248277 | 21380480
2408 | 547246850 |21a371dos
2400 | So45484724 | 21373288

2410 5045 424.542 | 21 200,852

part o JY 2411 | 5848 937084 | 21 140,708

! lll'li“ v 2412 | 50946 035615 | 20574302
: i ALL WORTHING AND EASTING COORDMATES
L } TN CMIB 114 HADSD
L B

iy B2 rating 02 _perpect’ Exhibits RGO IOF_Land_ Requirementi_J00%.dwy

PLAN SHOWING ADDITIONAL
RIGHT-OF-WAY REQUIREMENTS FOR

}
L Eﬂﬁm PROVINCIAL FREEWAY STANDARD FOR

RAY GIBBON DRIVE
NWT - TWP 54-25-W4

V400N 438 _S Al

=
<
Sj'If‘_}r\ n \”Lb@fﬁlf‘

SCALE: 1:5000 February 2000 j
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