Council Meeting Date: June 12, 2007
Agenda ltem #: 11.1

STRATHCONA AREA INDUSTRIAL HEARTLAND TRANSPORTATION STUDY
FINAL REPORT

Report Purpose
To present the completed Strathcona Area Industrial Heartland Transportation Study to Council
for information.

Recommendation

That Council receive as information the report, Strathcona Area Industrial Heartland
Transportation Study, dated March, 2007, prepared for Strathcona County by Stantec
Consulting Ltd.

Council History
On October 17, 2006, County Council authorized Administration to proceed with the Strathcona
Area Industrial Heartland Transportation Study.

Background/Justification
Strategic Plan:

Governance X | Community Well Being
Community Sustainability X | Economic Viability X
Service Delivery | X | Stakeholder Communication | | Resource Management | X

Legislative/Legal: Pursuant to the Municipal Government Act, RSA 2000 c. M-26, Section 18,
a municipality has the direction, control and management of all roads within the municipality.
The Municipal Development Plan and Alberta’s Industrial Heartland Area Structure Plan are the
primary planning documents containing guidelines and policies related to development in the
Industrial Heartland area.

Economic: The Strathcona Area Industrial Heartland Transportation Study (The Study) will
assist the County in prioritization of infrastructure projects in the Heartland area as well as help
ensure the development of Alberta’s Industrial Heartland in a coordinated and effective manner.
Social: The Study will aid in the County’s ability to provide timely emergency service response
and enhance safety by minimizing conflicts between transportation user groups in the Industrial
Heartland area.

Environmental: n/a

Stakeholder: All adjacent municipalities and Industrial Heartland industries, as well as Alberta
Infrastructure and Transportation, Canadian National Railway, and Canadian Pacific Railway
were given the opportunity to provide input to The Study. The Study findings and proposed
road network were presented to landowners at a public information meeting on May 23, 2007.
Interdepartmental: Utilities, Engineering & Environmental Planning, Economic Development,
Transportation & Agriculture Services, Corporate Planning & Intergovernmental Affairs,
Planning & Development Services.

Summary

While the Industrial Heartland road network is currently considered adequate to support the
existing land uses, two additional major industrial facilities, the Shell Upgrader Expansion
Project and the BA Energy Heartland Upgrader Project, are now under construction. These
projects, along with additional major and ancillary developments being proposed, will
dramatically change the nature of the area and create the need for development of a master
plan to accommodate the long-term traffic needs in the area. To address this need, Strathcona
County retained Stantec Consulting Ltd. to undertake a transportation study.
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The specific objectives of this study were to:

e Develop a conceptual major internal road network that will provide the backbone of the

transportation system for the Strathcona County’s Industrial Heartland.

e Establish the characteristics of the roadway network elements (number of lanes, major
intersection configurations, right-of-way, etc.).
Identify major rail crossing points and criteria to define the type of crossing.
Develop a construction staging program.
Identify order of magnitude construction costs for the road network.
Identify potential funding formulas for the recommended road network improvements.
Make other public sector stakeholders, such as neighbouring municipalities, aware of the
study and obtain their input into the study.

Enclosures

Enclosure |  Strathcona Area Industrial Heartland Transportation Study (March 9, 2007)
(Full document with Appendices can be viewed in EDMS in the EEP
Transportation Engineering library, document #22608)

Authors: Leah Sturgess, Planning and Development Services Date: May 25, 2007
Dan Schilbe, Engineering and Environmental Planning

Managers: Peter Vana, Planning and Development Services
Mike MacGarva, Engineering & Environmental Planning

Associate Commissioner, Infrastructure and Planning Services: J. Denise Exton
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1.0  Introduction

1.1 STUDY AREA

The portion of the Heartland Industrial Area located within Strathcona County is illustrated in
Figure 1.1 and is bounded as follows:

+ On the north by the North Saskatchewan River and Highway 45
» On the west by RR 220, which is the east boundary of the City of Fort Saskatchewan
¢ On the south by Highway 15

e Onthe east by the east leg of Secondary Highway 830

Within this area there are approximately 36 sections of land (approximately 23,000 acres).
Approximately 3 sections of land on the western edge of the study area are occupied by
industrial uses, such as Shell's Scotford complex. While there are other land uses scattered
across the Study Area, such as Providence Grain Terminal near the eastern edge and

numercus oil wells in the northern half of the Study Area, the remaining area is primarily used
for agricultural purposes.

The roadway network in the area is characterized by relatively narrow (approximately 8 metres
wide) roads, which for the most part follow the original township grid system. The exceptions
are:

* RR 214 which has been upgraded to a four lane divided cross-section within a 50 to 55
metres wide right-of-way from Highway 15 to Twp Rd 560

¢ Twp Rd 560A west of RR 214 to the North Saskatchewan River, which has been
upgraded to a 10 metres wide two lane roadway in a 30 metres right-of-way

+ RR 214 from Twp Rd 560 to Twp Rd 560A, which has been upgraded to a 10 mefres
wide two lane roadway in a 50 metres wide right-of-way.

Access to the Study Area is from Highway 15 on the south and Secondary Highway 830 on the
east. While access is provided via intersections spaced one mile apart on Highway 15 and
intersections spaced approximately 2 miles apart on Secondary Highway 830, the primary
access point is the intersection on Highway 15 at RR 214. This intersection until recently
operated with a single eastbound to northbound left turn lane and was not signalized and
appeared to provide adequate capacity for typical daily operations related traffic.

dm vt 1135%clived 135310412007 sirathcona area industial hearlland transportahan sludy deafl repan. dac
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To accommodate the significant turn movements that are now occurring at this intersection due
to construction related activities in the area, the Highway 15 / RR 214 intersection has been
upgraded to include dual eastbound to northbound left turn lanes and is signalized. This
signalization is considered as an interim measure, as Alberta Infrastructure and Transportation
is not supportive of the installation of permanent traffic signals along Highway 15.

Both Canadian Pacific Rail (CPR) and Canadian National Rail (CN) have rail lines in the area.
CPR’s Scofford Subdivision enters the Study Area from the south just west of SH 830. CPR’s
Willingdon Subdivision branches off the Scofford Subdivision just north of Highway 15 and
heads east towards the Bruderheim area. The Scotford Subdivision heads north to the north
side of an easterly projection of Twp Rd 560A and then heads west along the quarter section
line to the west side of the Shell Scotford site. At this point, there is a spur line that crosses
Twp Rd 560A and enters the Scotford site to the south. A currently unused right-of-way
continues from this point parallel to the North Saskatchewan River in a generally southwest
direction for approximately 3 km. CPR has no short-term plans to utilize this right-of-way, but
will retain it for possible future use. RR 220 crosses this right-of-way and the CPR would not be
adverse to realigning their right-of-way in order to minimize the road-rail conflicts that would
occur should they ever develop a rail line within this right-of-way.

CN's Vegreville Subdivision Line runs from the southwest corner of the Study Area to the east
side of the Study Area where it crosses SH 830 just south of Twp Rd 560. From the west limit
of the Study Area to near RR 213, the CN line runs adjacent and parallel to Highway 15.

There is a connecting line that joins the CPR Scotford Subdivision and the CN Vegreville
Subdivision that runs parallel to and alongside RR 214. Several existing petrochemical facilities
to the east are served off this line.

1.2 STUDY OBJECTIVES

While the road network is currently considered adequate to support the existing land uses, two
additional major industrial facilities, the Shell Upgrader Expansion Project and the BA Energy
Heartland Upgrader Project, are now under construction. These projects, along with additional
major and ancillary developments being proposed, will dramatically change the nature of the
area and create the need for development of a master plan to accommodate the long-term
traffic needs in the area. To address this need, Strathcona County retained Stantec Consulting
Ltd. to undertake a transportation study.

The specific objectives of this study are to:

+ Develop a conceptual major internal road network that will provide the backbone of the
transportation system for the Study Area.

+ Establish the characteristics of the roadway network elements {(number of lanes, major
intersection configurations, right-of-way, etc.).
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« Establish major rail crossing points and criteria to define the type of crossing.

» Develop a construction staging program.

¢ I|dentify order of magnitude construction costs for the road network.

+ Identify potential funding formulas for the recommended road network improvements.

« Make other public sector stakeholders, such as neighbouring municipalities, aware of the
study and obtain their input into the study.
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2.0 Employment and Traffic Volumes

2.1 EXISTING CONDITIONS

For employment areas, typically the key factor in developing a road network is being able to
accommodate the high AM and PM peak hour requirements characteristic of these types of
areas.

Table 2.1 summarizes the Operations and Contract Workers employed at the existing facilities
along RR 214. :

Table 2.1
Existing Employment
Site Day Shift Other Day Shift Workers Night shift
- Operations {shifts with start and end Workers

Workers times outside of

(8:00 to 17:00) 8:00 and 17:00)
Shell Chemicals 120 30 15
Shell Refinery 75 40 20
Shell Upgrader 150 75 35
Gulf Chemicals 35 7 7
Air Liquide 20 3 3
Total 400 155 80

Alberta Infrastructure and Transportation (AIT) 2005 traffic data indicates that the Average
Annual Daily Traffic on Highway 15 in the vicinity of RR 214 is approximately 7,200 vehicles per
day {10% trucks} and on Secondary Highway 830 north of Highway 15 it is approximately 1,400
vehicles per day (25% trucks). Growth in traffic volumes in recent years has been
approximately 3% per vear.

For RR 214, the Average Annual Daily Traffic estimated by AlT is approximately 1,800 vehicles
per day (7% trucks).

For the AM Peak Hour, AIT estimates the traffic volume is approximately 460 (440 northbound
and 20 southbound) with 2% trucks. Over 90% of the inbound and cutbound traffic is coming
from or going 1o the west. The AIT traffic data is contained in Appendix A.
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Allowing for typical variations in daily traffic volumes and the estimated nature of the AIT
inbound AM Peak Hour traffic volume (approximately 440), there is a close correlation with the
number of Day Shift workers. Accordingly, the number of Day Shift Workers is assumed to be a
reasonable estimate of the typical peak hour traffic volume demands on the road network.

2.2 PROJECTED CONDITIONS
2.2.1 Proposed Facilities

Currently, Shell is undertaking an expansion to their upgrader and BA Energy is constructing, on
a three-phased basis, an upgrader. In addition to these current projects, there a number of
~smaller related projects such as the Enbridge Stonefell Pipeline Terminal and the King Tech
Maple Resources Plant, which are likely to proceed to construction in the near future. Other
major projects that are expected to move through development approvals in the next year or so
are facilities proposed by North American Qi Sands Corporation (NAOSC) and Kinder Morgan.
All of these facilities are assumed to be operational by 2012.

Beyond the projects currently envisaged, but within a 10 or so year period, four more
expansions to the Shell Upgrader along with other ancillary developments and a Total SA facility
as well as some supporiing facilities by companies such as TransCanada Pipelines and ATCO,
are likely. All of these facilities are assumed to be operational by 2017, although it must be
recoghized that delays beyond this date are a distinct possibility.

Longer term, adequate land exists for at least two more major facilities north of Twp Rd 562.
However, a significant number of producing cil wells are in this area and these wells would have
to be exhausted before the area could be redeveloped. The remaining life span of these wells
is not known, but is assumed to be some 15 to 20 years as oil recovery techniques continue to
improve and lengthen the life span of many oil fields.

2.2.2 Operations Traffic

Based on the proposed facilities, estimates of Day Shift Operations Workers were made. |t
should be noted that as many of the proposed facilities are only concepts at this time, the
estimates should be considered as order of magnitude only. In addition, estimates provided by
industry may or may not include other Day Shift Workers with shift start and end times outside
of 8:00 AM and 17:00 PM. Their inclusion would overstate peak hour traffic demands to some
degree. Nonetheless, the estimates do provide a reasonable indication of the probable long-
term requirements the road network will need to accommodate on a daily basis. Table 2.2
summarizes the estimates.
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Table 2.2
Projected Long-Term Employment
Site Day Shift Operations Workers Comments
(8:00 to 17:00)

8hell Chemicals 120 Existing
Shell Refinery 75 Existing
Shell Upgrader 160 Existing
Gulf Chemicals 35 Existing
Air Liguide 20 Existing
Subtotal ~ Existing (2007} 400

Shell Upgrader Expansion 100 Under Construction
BA Energy Heartland Upgrader 100 Under Consfruction
-North American Oil Sands Upgrader 150 Proposed
King Tech -Maple Resources 20 Proposed
Kinder Morgan 50 Proposed
CN Qil and Gas Logistics Yard 15 Proposed
Enbridge 10 Proposed
Subtotal — Additional by 2012 445

Shell Upgrader Expansion 2 and 3 250 Conceptual
Shell Upgrader Expansion 4 and 5 250 Concepiual
Shell — Other Facilities 150 Conceptual
TransCanada Pipelines 20 Conceptual
Total SA 150 Conceptual
ATCO 20 Conceptual
Subtotal — Additional by 2017 840

Subt‘t_)t'a[ — Additional beyond 2017 450 Conceptual
(Facilities north of TWP Rd 262)

Long-Term Total — Existing and Additional 2,135

Based on the estimates in Table 2.2, daily operations traffic volume in the area will likely double
in the next 5 years and possibly quadruple in the next 10 years.

2.2.3 Turnaround Traffic

Plant shutdowns or turnarounds for reqularly scheduled maintenance occur frequently (every 18
months to 3 years) for 2 to 6 weeks or longer depending on the size of the plant and the type of
maintenance work to be done. Table 2.3 summarizes current turnaround schedules at existing

plants to provide an indication of the order of magnitude impacts of these events.
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Table 2.3
Turnaround Workers for Current Facilities
Site Daytime Workers (1) Comments
Shell Chemicals : 240 Every 2 years for the glycol plant and
every 3 years for the styrene plant

475 Every 10 years for power planf shutdown
Shell Refinery 650 Every 3 years
Shell Upgrader 800 Every 3 years
Guilf Chemicals . 2510 50 Every 2 years
Air Liquide 30 Every 18 months

50 Every 3 years (coincides with Shell

Chemicals styrene plant shutdown)

1. Night shift operations typically have similar numbers of workers

It should be noted that turnarounds are typically scheduled so that they do not occur
concurrently, except for the Air Liquide turnaround every 3 years that occurs concurrently with
the Shell Chemicals’ turnaround. However, increased numbers of facilities in the area will make
these events more frequent. For example, the ultimate Shell Scotford complex will by itself
result in at least two turnarounds per year.

Accommodating a typical major turnaround will require accommodating an increase of 600 to
800 employees over and above the typical Daily Operations workforce, Historically, busing and
other traffic demand management measures are not instituted for turnarounds and peak hour
traffic volumes can be expected to increase proportionately to the number of daytime
turnaround workers.
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2.2.4 Construction Traffic

Construction of existing and proposed facilities in the area typically takes 2 to 4 years,
depending on their size, and can require substantial numbers of workers to complete. For
example, construction activity for the Shell Upgrader peaked in 2002 with a construction
workforce of approximately 12,000 workers. Despite extensive traffic demand management
measures, traffic congestion was severe.

While none of the proposed projects envisage workforces of the size of that required for the
Shell Upgrader in 2002, substantial workforces for proposed construction activities will be
required. Table 2.4 summarizes the estimated peak workforce at various projects already or
expected to be under construction in the next year or two.

Table 2.4
Projected Peak Construction Work Forces
Site Peak Construction Workers
Shell Upgrader Expansion 6,400
BA Energy Heartland Upgrader 1,200
North American Oil Sands Upgrader 3,000
King Tech Maple Resources 125
Kinder Morgan 125
Enbridge 50

Unlike turnarounds, construction activities can be expected to overlap with each other and will
also overlap with turnaround activities. As such, the traffic demands associated with
construction activity for major projects can easily overshadow the daily operations and
turnaround traffic demands.

2.2.5 Rail Traffic

Traffic on CN Rail's Vegreville line averages 10 trains per day. Four of the daily trains are
scheduled and vary in length from 100 to 200+ cars and can block crossings on the Range
Roads for up to ten minutes at a time. A smaller train is on the line in the evenings and crosses
each crossing twice (inbound and outbound). While these trains are scheduled, their actual
times can vary. In addition to the scheduled trains, up to four unscheduled trains can be on the
line each day. This is likely to increase as CN's Scotford Yard is expected to see increased
traffic in the coming years.

dm w1 133%clived 11353104 212007 slrathcons area industrial heanland transporalion sludy draft repart.doc 8
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- CN’s Scotford Rail Yard is located in the vicinity of RR 214. For the most part shunting
operations have minimal impact on the RR 214 crossing as they are done in off-peak periods
and are of relatively short duration. However, they can have a significant impact on the RR 215
crossing although minimal traffic uses RR 215. CN is considering doubling the capacity of the
yard in the next 5 to 10 years. This increased capacity is most easily be pravided by
lengthening of the existing yard to the east across RR 214. There are limited options for
lengthening the yard to the west due to the presence of a Y frack to the west of RR 215 or by
widening to the north due to existing pipelines.

Existing traffic on CPR’s Scotford Subdivision east of RR 212 averages 4 trains per day. New
facilities under construction and planned will increase the number of trains on this line. Rail
access to the BA Energy facility will be via a spur line to the north in the vicinity of RR 212. This
spur line is planned for construction in 2007.

CPR has plans to construct a rail to truck transload facility further north of Twp Rd 562 in the
vicinity of RR 212. The facility is intended to serve industries in the area that do not have direct
access to rail service. Itis expected to be operational in 5 years and traffic to/from the site is
expected to be almost entirely trucks. Vehicle movements to and from the facility will be spread
out through the day and are unlikely to impact peak hour traffic volumes.

CPR'’s Scotford Yard is located between RRs 213 and 214. Switching operations are currently
done from the west end of the yard, which causes traffic blockages on RR 214. Shell, in
particular, wishes to have switching activity relocated to the east end of the yard to minimize
disruptions to traffic on RR 214, CPR has plans to expand their yard to the east of RR 213.

The proposed overpass of the expanded yards on RR 213 is required to minimize disruption to
both road and rail traffic.

The connecting line along RR 214 between the CN and CPR yards is used several times per
day. Movements include a daily train in each direction that handles the interchange traffic
between the two railways and trains inte and out of various facilities on at least a once per day
basis.

dm v 135chvet1 1353104312007 strathcana area indusingl heart and transporation study dralt report.doc 9
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3.0 Stakeholder Concerns, Constraints and Opportunities

Existing constraints and stakeholder concerns are significant factors in developlng a
transportation plan for the Heartland Industrial Area.

Stakeholders contacted include:
e« Alberta Infrastructure and Transporiation
» Altalink
o ATCO
« BAEnergy
e City of Fort Saskatchewan
s CNR
e County of Lamont
o CP Rail
e Enbridge
o Gulf Chemicals
* Kinder Morgan
= North American Cil Sands
+ Providence Grain Terminal
+ Shell Canada
+ Sturgeon County

e Town of Bruderheim

drn vikt s 38activer! 1353104322007 slrathcona area industrial heartland Iransportatizn study drafl repon doc
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Their issues are summarized as follows:
Highway 15

+ Alberta Infrastructure and Transportation has no plans to twin Highway 15 east of the
current limits of the twinned section that ends east of RR 214, although communities
east of the area, such as Bruderheim and Lamont, desire this.

s Traffic volumes on Highway 15 in peak hours during turnarounds and construction
periods cause large delays at signals through Fort Saskatchewan. Maintaining

reasonable traffic flows, while nat promoting high speeds through Fort Saskatchewan is
desired.

* The City of Fort Saskatchewan and industry are supportive of constructing a by-pass of
Fort Saskatchewan.

e Alberta Infrastructure and Transportation has no plans to construct a by-pass of Fort
Saskatchewan, although it would not cppose plans by others to do so.

¢ Strathcona County has no plans to build and there has been little support for a by-pass
of Fort Saskatchewan within the County's boundaries.

e In general, Alberta Infrastructure and Transportation is not in favor of traffic signals on
Highway 15 due to inherent conflicts in expectations between the high speed free-flow
conditions they strive for and the impacts that traffic signals have.

e In the past, restricted access to the area (RR 214 is the only upgraded access) has
resulted in long queues on Highway 15 when capacity is inadequate. These queues
have been extremely long when coupled with delays due to presence of a train crossing
RR 214 during peak hours.

+ Highway 15 is part of the provincial designated high load corridor system and potential
height restrictions, such as traffic signal davits and overpass structures must be
constructed such that they do not compromise the ability to transport oversize loads
along Highway 15

New Heartland Bridge

» This new roadway connection and river crossing has some philosophical support as a
traffic congestion reliever and a high/wide load corridor, but no financial support. It likely
will only become a reality once other options to provide traffic capacity to the area have
been utilized. Protecting for its potential development at some point in the future is
generally supported.

« Current development plans restrict possible options for approaches to the bridge and
investing potentially available funding in upgrading the Highway 38/SH830 and

dm v 1350t 1 1353104 32007 sirathcona area industrial hearlana transponation study dralt report.doc 1 1
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Highway 15 corridors to better accommodate high/wide loads is considered by some to
have more merit.

Range Road 220

* Provides access to the back of the existing plants. Utility and possibly top of bank
gectechnical constraints may limit improvement options at some points, such as at Twp
Rd 560A.

o Highway 15 has a four lane divided cross-section at the intersection with RR 220 and
developing a major intersection is feasible with minimal cost.

« Existing rail operations across the south end of RR 220 can interfere with traffic flows.

» Construction of a rail spur along the currently unused CPR right-of-way along the top of
the bank of the North Saskatchewan River will create more road-rail conflicts.
Realignment of the CPR right-of-way to minimize these conflicts is considered feasible.

Range Road 215

» The crossing of RR 215 was previdusly relocated to reduce impacts of train shunting
operations in CN’s Scotford Yard. These impacts are still considered significant.

Range Road 214

« Developed as a four lane divided cross-section from Highway 15 to Twp Rd 560, it
represents a significant investment that should be utilized in any road network for the
Study Area.

* Rail operations across RR 214 currently impact traffic flows several times per day.

* CN Rail is considering a major expansion to their Scotford Yard, which would likely
extend up to 8 tracks to east of the RR 214 crossing. This would have a significant
impact on traffic operations on RR 214.

+ Shell will be requesting that Strathcona County close RR 214 north of Twp Rd 560 and
Twp Rd 560A west of RR 214. This precludes extension of these roads as part of an
expanded road network in the east half of the Study Area.

» Access to North American Qil Sands upgrader is conceived to be from Twp Rd 560 with
access either being from SH 830 (E) or RR 214.

Range Road 213

* The RR 213 intersection on Highway 15 and rail crossing is considered less than
desirable due to the road and rail geometry in the area.

drm w1 38activet1 135310432007 sirathcona area industnal heartland transporation study drafl report.doc 1 2



Stantec
STRATHCONA AREA INDUSTRIAL HEARTLAND TRANSPORTATION STUDY

¢ The proposal to provide a grade separated crossing on RR 213 of the CP Rail Yard
adjacent to Twp Rd 560 provides an opportunity to develop a major free-flow spine road.

Range Road 212

+ BA Energy proposes to request that Strathcona County close the RR 212 right-of-way
north of Twp Rd 560A.

Range Road 211

* Access to Providence Grain Terminals, located north of the CNR line and south of
Twp Rd 5860, needs to be maintained from RR 211.

e Preserving the ability to provide emergency access from Highway 15 is desirable due to

the location of the Providence Grain Terminal and some residences and a lack of direct
alternative access routes. '

» Providence Grain Terminal has expansion plans for their site and views the access off
Highway 15 at RR 211 as important to the viability of their business, as they currently

attract 4,000 truck trips per year through this intersection and expect to increase this by
25% after expansion. '

Township Road 560

o East of the Study Area, Twp Rd 560 becomes 52 Avenue through Bruderheim and is an
important east-west connection to the existing plants.
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4.0 Recommended Transportation Network
41 ROADWAY NETWORK
41.1 Philosophy

In developing the Recommended Plan the foilowing philosophical points have been adopted:

The network must be robust enough to concurrently accommaodate the typical peak hour
demands of Operations related traffic (2,135 dayshift workers) and one major
Turnaround (800 dayshift workers). Provision of a Level of Service D or better (average
delay of 55 seconds or iess per vehicle at signalized intersections and

35 seconds or less at unsignalized intersections} is desired.

Although traffic count data from other studies may suggest otherwise, stakeholder input
suggests that typical peak hour traffic can be concentrated in a 30 minute period with up
to 70 to 80% of the peak hour traffic occurring in this peak 30 minutes. Typically, peak
hour traffic volumes are increased by 5 to 10% to account for peaks within the peak
hour. For the purposes of this study, peak hour traffic volumes have been increased by
33% to address the perceived higher amount of peaking and should be considered as a
relatively conservative approach in identifying the required roadway network.

Transportation demand measures will be utilized for construction projects such that peak
hour and peak direction traffic volumes in the Study Area do not exceed a volume
defined by the available roadway capacity at that point in time. As part of these
measures, it is recommended that major construction projects

o Implement a construction worker bussing strategy with remote parking areas to
minimize the potential for excessive vehicular demands on the roadway network.
Careful location of these parking areas can be a key factor in the extent of their
use.

o In cases where a bussing strategy is not feasible, minimize on-site parking to
encourage carpooling.

o Consider adjusting start and end times of construction shifts so that they do not
overlap with shift changes for operations workers.

o To minimize impacts on the City of Fort Saskatchewan, it is suggested that use
of Highway 15 through the City of Fort Saskatchewan be avoided for both
bussing and general truck delivery strategies. Alternative regional access routes
to the Study Area, such as SH 830, should be able to provide appropriate access
with fewer impacts,
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+ Significant investments have been made in upgrading RR 214 and the intersection of
RR 214 with Highway 15. It would be desirable to maintain RR 214 and the intersection
of RR 214 and Highway 15 as a key element of the overall road network, especially as
the intersection of RR 213 and Highway 15 is not considered to be a desirable location
to provide a major intersection. However, recently announced plans by Shell to develop
muitiple facilities along the east side of RR 214 has led Shell to request development of
alternate routes to RR 214 so that RR 214 can function primarily as an access road to
their developments. :

+ Spacing of intersections along Highway 15, currently 1 mile, should desirably be 2 miles.
Given the previous point regarding continued use of RR 214 and the undesirability of an
intersection at RR 213 and Highway 15, this would suggest that existing intersections at
RR 215, RR 213 and RR 211 should, if possible, be eliminated.

+ While interchanges and grade-separaied movements at intersections along Highway 15
will provide superior capacity and are considered desirable, they are cosily and are to be
considered only if other improvements cannot achieve the desired goals.

+ The ability to construct the proposed Heartland Bridge should be protected based on a
possible long-term need for it. However, unless other improvements cannot achieve the
desired goals, it should not form part of the recommended transportation plan, as there
is little support for it.

¢ Proposed closures of portions of RR 214 and RR 212 north of Twp Rd 560 and
Twp Rd 560A west of RR 214 to accommodate proposed upgraders should be
respected. By default, this will result in RR 213 north of Twp Rd 560 being a major
element in any roadway network plan. Providing a direct and continuous connection
from the RR 214 and Highway 15 intersection to RR 213 north of Twp Rd 560 will
provide a central spine road for the area and is considered desirable.

e The number of at-grade rail crossings should be minimized due to their potential impact
on both vehicular and rail operations.

4.1.2 Assessment

Estimated AM and PM Peak Hour traffic demand was assigned to the roadway network with
90% of the traffic assumed to access the Study Area from Highway 15 from the west. The
Synchro 7 software package, with saturation flows of 1,900 passenger car equivalents per hour
per lane, was used fo test a range of intersection scenarios along Highway 15 and develop
typical internal roadway intersection requirements. The Synchro 7 model software outputs for
the key scenario results for key intersections are contained in Appendix B. The Turnaround
traffic demand scenarios assume a major Turnaround (800 workers) at the Sheli Chemical site..
Key findings are as follows:
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« Both the AM and PM Peak Hour traffic movements can be the critical factors in defining
the Level of Service at intersections along Highway 15 and within the Study Area.

¢ The improved RR 214 and Highway 15 at-grade intersection is inadequate by itself to
service the long-term Daily Operational traffic demands (approximately 2,100 vehicles
per hour). Development of a second major access into the Study Area off Highway 15
will be required. ~

o Provision of an interchange at the RR 214 and Highway 15 intersection would provide
increased capacity into and out of the Study Area. However, it would not preclude the
need for an alternative major route into the Study Area as the PM Peak Hour outbound
movements are too high to be accommodated through only one major intersection. It
should be noted that the proposed expansion of CN's Scotford Yard east of RR 214
would by itself necessitate a grade separation at this intersection due to a significant
increase in the disrupticn of traffic movemenis by the rail yard and its operations.

» Provision of a second major signalized intersection at RR 220 (dual eastbound left turn
lanes and dual southbound right turn lanes) with a continuous link up to Twp Rd 562,
when combined with the capacity at RR 214 provides capacity for up to 2,200 vehicles
per hour off or onto Highway 15. Assuming traffic volume demands are balanced
between the two intersections, this capacity is adequate to accommodate the long-term
Daily Operational traffic demands and helps to distribute traffic through the Study Area
rather than having it all focused on RR 214. It does not address the traffic demands of a
major Turnaround.

« Development of an interchange at the Highway 15 / RR 214 intersection is required to
provide adequate capacity for the long-term Daily Operational and major Turnaround
traffic demands.

e Additional capacity, primarily to service proposed developments in the east half of the
Study Area, such as the North American Qil Sands upgrader, can be easily
accommodated by provision of turn lanes at the intersection of Highway 15 and RR 212.
Daily Operational traffic demands of approximately 150 vehicles would use this access
without any need for traffic signals. Addition of traffic signals at this intersection on an
interim or permanent basis would further increase capacity at the east end of the Study
Area and allow turnarounds to be accommodated without significant use of Highway 45
and Secondary Highway 830. It would also provide an alternate access into the Study
Area should congesiion be unmanageable at the RR 220 and RR 214 intersections on
Highway 15.

» When the long-term Daily Operational and a major Turnaround fraffic demands occur
concurrently, only very limited construction activity related traffic can be accommodated
with the proposed major signalized intersections at RR 220 and RR 214 and a minor
improved intersection at RR 212. However, assuming development of the proposed
network over the next 5 or so years and the use of traffic signals at the RR 212 and
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Highway 15 intersection on an interim basis, there is some capacity for construction
related traffic prior to full build-out (approximately 500 vehicles in the AM and PM peak
hours; declining as more developments become operational). Additional capacity would
also be available with provision of a grade separation at the RR 214 and Highway 15
intersection.

Twinning of Highway 15 east of its current limits of twinned cross-section to the east of
RR 214 does not appear to be warranted. However if desired, additional capacity into
the Study Area, primarily to accommodate peak periods of construction activity, could be
provided by providing dual eastbound left turn lanes and dual southbound right turn
lanes at the RR 212 and Highway 15 intersection. This intersection configuration would
require twinning of Highway 15 to some point east of RR 212.

Maintaining an intersection on Highway 15 at RR 211 is required to address Providence
Grain Terminals current and projected increase in truck traffic off Highway 15. Itis
recommended that an eastbound left turn and westbound deceleration and acceleration
lanes be provided to address truck turning movements at this intersection. It should be
noted that elimination of the RR 211 intersection on Highway 15 would likely be
necessary if Highway 15 was twinned to east of RR 212.

Figure 4.1 illustrates the recommended long-term roadway network with Figure 4.1a illustrating
the Study area at a larger scale. Key features are as follows:

No further twinning of Highway 15 east of its currently twinned limit to the east of
RR 214.

A grade separation at the intersection of Highway 15 at RR 214. This interchange is
justified when after allowing for major Turnaround traffic demands, the area south of Twp
Rd 562 approaches full development {Daily Operational traffic exceeds approximately
1,600) or when the proposed expansion of CN’s Scotford Yard to the east of RR 214
becomes a reality. In the interim, retention of the recently upgraded signalized
intersection in conjunction with other recommendations summarized below is considered
adequate.

A major signalized intersection on Highway 15 at RR 220 similar in configuration to the
intersection at RR 214,

A minor intersection upgrade (left turn lanes added) at the intersection of RR 212 and
Highway 15. Traffic signals are not warranted at an upgraded RR 212 intersection, but
could be considered to provide additional capacity at the east end of the Study Area,
especially during turnarounds and periods of construction activity.

A minor intersection upgrade (left turn lanes added) at the intersection of RR 211 and
Highway 15 tc address existing and projected increases to truck turmning volumes to the
Providence Grain Terminal.
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« A two lane roadway within a 40 metres wide right-of-way connecting Highway 15 at
RR 220 to Twp Rd 562. Some potential utility, rail line and top of bank constraints near
Twp Rd 560A need to be addressed in order to desirably eliminate a crossing of the
railway spur line into the Shell Chemical facility. The proposed alignment of this road
north of Twp Rd 560A and up to Twp Rd 562 was placed in the river valley below the
river bank to address a request by Shell to minimize impacts on their developable lands
in the area.

* Development of a four lane divided roadway with a continuous curvilinear alignment from
the intersection RR 214 to Highway 15 to an upgraded RR 213. Minimum curve radii of
400 metres on this roadway are recommended in order to maintain the desired design
speed of 90 km/h. Intersections on curves of this radius are not recommended. The
intersection of RR 213 and RR 214 will require signalization and dual left turn and right
turn lanes to accommodate the projected volumes of traffic accessing existing and
proposed developments along RR 214. :

+ Development of both the CN Qil and Gas Logistics centre and the possible Total S/A
development will likely warrant the signalization of the RR 214 and Twp Rd 554
intersection.

s RR 213 from north of the RR 214 connection to Twp Rd 564 is recommended as a two-
lane roadway within a 40 metres wide right-of-way, except where intersection treatments
are warranted. Current plans suggest that access requirements tc the BA Energy
Upgrader and the major intersection at Twp Rd 562 will warrant intersection treatments.
The close proximity of these intersections warrants use of a 50 metres wide right-of-way
through this entire section. -

¢ RR 211 and 212 from Highway 15 fo Twp Rd 562 are recommended as two-lane
roadways within 40 metres wide rights-of-way. To accommodate existing and projected
Providence Grain Terminal truck traffic and truck generated by the North American Qil
Sands upgrader facility.

e Twp Rd 560 is recommended as a two-lane roadway within a 40 metres wide right-of-
way except where intersection treatments are warranted (e.g. intersection with RR 213,
Nerth American Qil Sands upgrader main access, Secondary Highway 830)

+ Other roadways such as Twp Rd 562, Twp Rd 564 and RRs 211 and 213 north of Twp
Rd 562 provide a two-mile spacing for possible future development in this area. The
roads are recommended &s two-lane roadways within 40 metres wide rights-of-way,
except where major intersections warrant intersection treatments.

In addition to these improvements shown on the plans, it is recommended that the traffic signals
through the Study Area as well as through the City of Fort Saskatchewan be controlled through
a centralized traffic control system. These control systems can be fully responsive to changes
in traffic patterns in terms of constantly adjusting signal timings. They can also allow for
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monitoring through cameras and manual overrides of timings for special events. Optimizing the
proposed traffic signal system will minimize delays and will address in some measure, at least in
the short-term, concerns expressed by the City of Fort Saskatchewan about traffic flows through
the City during peak traffic periods. '

41.3 Recommended Design Standards and Cross-Sections

The recommended design speed for roadways within the Study Area is 90 km/h. This design
speed will allow for a posted speed of 80 km/h, which is consistent with the current posted
speed on RR 214,

The recommended cross-sections for the road network, which will support a design speed of

90 km/h, are illustrated in Figure 4.2. Note that while the proposed right-of-ways are of
adequate width to typically accommodate shallow buried utilities and municipal utilities, like
potable water and telephone, and lower voltage power lines, they do not provide adequate right-
of-way for high voltage power transmission lines or pipelines. Separate rights-of-way will be
needed to accommodate these types of facilities. Ultility crossings of roadways and access
points will need te consider vertical clearance requirements for oversize vehicles, which should
be confirmed during the design phase of each utility crossing.

The basic cross-section recommended for developing the road network in the Study Area is a
10 metres wide roadway within a 40 metres wide right-of-way.

While the 40 metres wide right-of-way is typically adequate to accommeodate a two-lane
roadway, it is not wide enough to accommodate the additional roadway width required to
provide turn lanes. Turn lanes would typically be required at all major roadway intersections
and at the main access to major facilities. In these instances, it is recommended that the road
right-of-way be widened to 50 metres. The limits of the 50 metres wide right-of-way should be
defined by:

¢ The extent of the road widening required by the intersection.

¢ The relatively close proximity of two intersections suggesting one consistent right-of-way
width for that section.

e Any desire to maintain adequate road right-of-way width to accommaodate future
undefined major access needs.

The four-lane divided cross-section within a 60 metres wide right-of-way provides a high
standard, high capacity roadway that is typically only warranted where peak hour volumes
exceed 800 vehicles per hour in the peak direction. With the proposed network, the four-lane
divided cross-section in the 60 metres wide right-of-way is not warranted beyond the existing
section on RR 214, which provides access to the Shell Scotford complex.
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Currently, Highway 15 through the Study Area has a posted speed of 100km/h, except through
the RR 214 intersection, where the presence of traffic signals and the SH 830 (E} intersection
warrant a reduction in the posted speed to 80 km/h. With the recommendation being to also
install traffic signals on Highway 15 at the RR 220 intersection and possibly the RR 212
intersection, additional speed reduction zones will be warranted through these intersections.
Rather than having multiple speed zones on Highway 15 through the Study Area, it is
recommended that the speed limit for Highway 15 through the entire Study Area (RR 220 to SH
830 (E)) be 80 km/h. This is consistent with the speed limit immediately to the west through the
City of Fort Saskatchewan.

4.1.4 Recommended Intersection Treatments

Provision of left and right turn bays on two-lane cross-section roadways will minimize impacts
on through traffic. However, they are likely only warranted at intersections of Type 1 roadways
and at the primary access points to major facilities.

For typical Dail'y Operaitions traffic volumes, Type 1 Roadway intersections and plant accesses
will likely function at a reasonable level of service under stop sign control.

Puring plant turnarounds significant additional turning volumes can be added to the specific
plant access and Type 1 Roadway intersections. Provision of additional left turn capacity (e.g.
dual left turn lanes) will typically be required to accommodate the additional traffic velumes.
Under stop sign control, dual left operations are not recommended due to possible sight line
constraints from adjacent vehicles. Accordingly, signalization or police control of these
intersections during the peak periods of the turnaround will be required to accommodate any
need for dual left turn lanes.

Since dual left turn lanes may be required from time to time, the recommended intersection
treatments include a section of three-lane {cne lane towards and two lanes away) roadway
downstream of the location of the dual left turn lanes. After 300 metres, this section of three-
lane roadway tapers back into the typical two-lane cross-section. Figures 4.3 and-4.4 illustrate
the recommended intersection treatments.

In addition to accommodating daily operational and turnaround traffic, some special design
features may need to be provided to accommodate construction activities. Typically, these
requirements relate to oversize loads, which require special turning radii. More generous corner
radii are typically provided on construction access routes, often resulting in very open areas of
pavement. Use of medians, islands and pavement markings should be considered to help
direct traffic through these areas, while still allowing wide loads and loads with wide swings to
pass though these areas. Alternatively, the use of roll faced curbs on low profile traffic control
islands, so that oversize loads can travel over them, can also be considered.
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4.2 RAIL CROSSINGS
4.21 Warrants

Cross buck signs are used to mark rail crossings on low volume two lane roadways. Most of the
existing rail crossings in the Study Area are marked with cross buck signs.

Where roadway vehicle and train traffic volumes (cross-product), sight lines and train speeds
warrant, the crossing protection is typically upgraded to flashing lights and in most cases gates.
Flashing lights protects the existing rail crossings of RR 214,

Provision of grade-separated crossings is typically recommended when the cross product of the
Average Annual Daily Traffic {AADT) and the number of trains exceeds 200,000. The grade
separation on RR 213 over the expanded CP Rail yard is being proposed due to the large
number of trains that will cross RR 213 and the impact having to split irain consists to leave the
roadway open will have on yard operations,

4.2.2 Recommendations

As noted in Section 4.1.1, one of the guiding philosophical points is to eliminate unneeded rall
crossings. To this end, it would appear that existing rail crossings of RR 215 and RR 213 could
be closed along with the recommended closure of the intersections on Highway 15.

Provision of the proposed grade separated rail crossing of the expanded CP Rail yard at
RR 213 is an important element in the overall plan and its construction, prior to the expanded
yard being operational, is recommended.

CN's concept to expand their rail yard to the east across RR 214, creates a similar situation to
CPR’s yard expansion across RR 213. Should this expansion proceed, a grade separation of
the yard area is recommended. Given the close proximity of the rail line to Highway 15,
providing a grade separated interchange of the RR 214 and Highway 15 intersection will be
required to accommodate any grade separation of the rail line.

It should be noted that the provision of a grade separation at RR 214 and Highway 15 due to rail
yard crossing requirements or eventually the traffic demands of the Study Area does not
eliminate the need for providing the RR 220 connection or the development of an improved
intersection on Highway 15 at RR 212.

4.3 STAGING

Current plans indicate a significant number of new facilities will be constructed and operational
in the next 10 years. These facilities are for the most part located south of Twp Rd 562 and are
heavily dependant on the proposed RR 214 / 213 corridor for access. Improvements along this
corridor represent an initial priority and need to be completed expeditiously.
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Shell's current upgrader expansion envisages the closure of Twp Rd 560A and RR 214 north of
Twp Rd 560. Prior to either proposed closure in the next few years, it is recommended that the
proposed RR 220 connection from Highway 15 to Twp Rd 562 be constructed. The RR 220
connection provides an alternative route to the RR 214 / 213 corridor and in addition to being a
key element of the long-term roadway network can address construction traffic demands
through by-passing existing facilities. Its early construction is recommended.

The requirement for a grade separation over an expanded CN rail yard at RR 214 is expected to
occur in the 5 to 10 year time horizon. In the longer term increasing traffic volume demand in
the Study Area will also warrant its construction.

The timing of North American QOil Sands upgrader is the primary driver of the timing of the
proposed improvements to Twp Rd 560, RR 212 and RR 211 in the southeast quadrant of the
Study Area. This construction is expected to be complete in the next 5 or so years and these
improvements will be required by that time.

Similar to the situation with roads around the North American Qil Sands site, the timing of
development on Total SA site will define the need for upgrading on Twp Rd 554. Development
is assumed to occur in the 5 to 10 year time frame. Prior {o that, the recently announced CN Oil
and Gas Logistics Centre, will warrant upgrading of the east end of Twp Rd 554.

The timing of the remaining roadway improvements, such as Twp Rds 562 and 564 and RR 211
north of Twp Rd 560 are dependant on development occurring in those areas. They are seen
as longer-term requirements beyond a 10-year horizon. The possible exception to this would be
the west half of Twp Rd 562, where Kinder Morgan’s site plan is not yet known and site access
may necessitate some upgrading in this area.
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3

5.0 Cost Estimates

5.1 UNIT COSTS

To develop order of magnitude cost estimates for the recommended roadway network, unit
prices per type of improvement were developed. These costs include engineering and
contingency, but do not include any allowance for major utility works, property acquisition or
environmental measures to protected watercourses. Table 5.1 summarizes the unit prices
developed.

Table 5.1
Improvement Unit Prices

Improvement ltem T Unit m(szoos)
Type 1A — Four-lane divided roadway Metres 2,600.00
Type 1B — Two-lane roadway [ Metres P_TZOO.OO
Type 1B - Intersection Treatment and | Each —_EJ0,000.0D
Highway 15 Minor Intersection Improvement
Minor Water Crossing ~ Each |  500,000.00
At-Grade Rail Crossing | Each 300,000.00
Grade Separated Rail or Road Crossing (10 m wide) Metres 40,000.00
Highway 15 Major Intersection Improvement Each | _?EEOO0.00
Traffic Signals with rail preemption  Each ~300,000.00

5.2 ESTIMATED CONSTRUCTION COSTS
Table 5.2 summarizes the order of magnitude casts associated with accommodating the staging

of the recommended roadway network based on the projected long-term employment
summarized in Table 2.1 and described in Section 4.3.
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Table 5.2
Estimated Construction Costs
Improvement Unit Price _Quantity Estimated
%) L Cost ($}

RR 214 / CN Rail Yard and Hwy 15 Grade Separation 50,000,000
RR 220 — Highway 15 to RR 213 [ 1,500| 12,000 18,000,000
RR 220/ Hwy 15 Improvements and Signals 1,000,000 1 [ 1,000,000
Realigned RR 214 to RR 213 - 2600] 1,800 | 4,700,000
RR 214 Water Crossing 500,000 | 1 500,000
RR 214 / RR 213 Intersection Treatment 500,000 | 1 500,000
RR213_RR 214 1o Twp Rd 560 1,200 4,300 5,200,000
Twp Rd 560 — RR 214 to RR 213 T 1200| 1,800 [ 2,000,000
Twp Rd 560 ~ Water Crossing 500,000 1 500,000
Twp Rd 560 / RR 213 Intersection Treatment 300,000 1 300,000
Twp Rd 560 — RR 213 to SH 830(E) 1200 5,000 6,000,000
Twp Rd 560 Intersection Treatments 300,000 | 3 900,000
(SH 830, RR 211, RR 212)
Twp Rd 560 Rail Crossing 300,000 | 1 ~ 300,000
RR 212 — Hwy 15 to Twp Rd 560 1,200 3,200 3,900,000
RR 212 - Rall Crossing 300,000 1 300,000
RR 212/ Hwy 15 Intersection Improvement i 300,000 o 300,000
RR 211 — Hwy 15 to Twp Rd 560 [ 1200 3,200 2,000,000
RR 212 / Hwy 15 Intersection Improvement 300000 1 | 300,000
RR 213 — Twp Rd 560 to Twp Rd 562 1,200 | 3,200 3,900,000
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Table 5.2 Continued
Improvement

RR 213/ Twp Rd 562 Intersection Treatment

CP Rail Yard Grade Separation

Twp Rd 554 - RR 220 to RR 214

Twp Rd 554 Intersection Treatments

Twp Rd 554 / RR 214 Traffic Signals

Hwy 15 Computerized Traffic Signal System
(West end of Fort Saskatchewan to SH 830 (E))

Subtotal — Prior to 2017

Twp Rd 562 - RR 213 to SH 830(E)

RR 211 — Twp Rd 560 to Township 564

RR 213 — Twp Rd 562 to Twp Rd 564

Twp Rd 564 — RR 213 to SH 830 (E)

Intersection Treatments

Water Course Crossings

| Rail Crossings

Subtotal - Longer Term

Total

53 FUNDING OPTIONS

[ Unit Price Eantity
(%)
300,000 1
| 40,000 60
1,200 3,200
300,000 2
300,000 1
4,000,000 1
1,200 | 5,000
1,200 | 6,500
1,200 3,200
1,200 | 5,000
| 300,000 B
500,000 2
300,000 1

Estimated
Cost ($)

300,000

2,400,000

3,900,000

600,000
300,000

4,000,000

| 112,100,000

6,000,000

7,600,000

3,800,000

6,000,000

1,800,000
1,000,000
[ 300,000
" 26,800,000

138,900,000

The cost estimates prese'nted in Table 5.2 indicate that a significant amount of funding will be
required to develop the desired transportation network in the area and that much of the
transportation improvements are required within a 5 to 10 year period ($10 to $20 million per

year on average).
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In general, stakeholders agree that the developers, local municipalities and the provincial
government should share in the costs associated with providing the required transportation
infrastructure. it is also recommended that any cost sharing formula developed between the
three groups of stakeholders be consistent with one to be developed for the portion of the
Heartland Area located in Sturgeon County. Consistency between the two areas will simplify
negotiations with the provincial government. However, this does not preclude different
mechanisms being used by each group of stakeholders to pay for their share of the total
amount.

Table 5.3 provides an overview of possible funding mechanisms. Given the general agreement
amongst stakeholders that costs should be shared between stakeholders, some of these
funding mechanisms are not relevant.
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As noted in Table 5.3, developer and municipal contributions to funding transportation
improvements can be calculated using a number of different variables. In the case of the

Heartland Area, there are a number of factors that create challenges as follows:

+ Some development already exists and has adeguate transportation infrastructure to

meet its needs.

e Only some of the land in the Study Area, primarily south of Twp Rd 562, is likely to be

developed in the 5 to 10 year horizon and in fact land north of Twp Rd 562 may never be

developed for industrial purposes due to producing oit wells.

» Industrial type owners currently do not own all of the land south of Twp Rd 562 and even

land currently owned by industrial type owners may never be developed beyond its

current status of an agricultural land use.

« Traffic generation varies substantially by land use (pipeline terminal versus upgrader)

and some facilities, while critical to sustaining the area, do not generate any measurable

products, such as barrels of oil, or only produce small quantities of higher value

products,

« The impacts of proposed railway yard expansions; which are important to supporting
ongoing development in the Study Area, can have significant cost implications.

Given the above, creating an equitable cost sharing formula will be difficult, although it is

recommended that the following principles be adopted in any funding formula:

» Funding related to rail crossings and in particular grade separations should be
negotiated separately with the specific railway and costs recovered from the railways
excluded from any funding formula caiculations. As a starting point, the following

funding principles should be considered:

o For existing at-grade rail crossings, there is already a well-established funding
formula in place as established through the Canadian Transportation Agency

(CTA) for the addition of a warning system. The Road Authority share is 62.5%,
and the Railway Company share is 37.5%. Often, Transport Canada will fund up

to 80% of the cost of a warning system at an existing crossing, and the Road

Authority and Railway Company will share the balance, split 62.5%/37.5% on the

unfunded portion.

o For a new at-grade rail crossing, or a new grade separation where no crossing

previously existed, typically whoever is constructing new would pay for the entire

cost of whatever is required at the crossing or overpass.

o For a grade separation, which replaces an existing at-grade crossing, the CTA
funding formula requires the Railway Company to pay 15% of the cost of the

basic structure over the tracks.
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o For special cases, negotiations between the Road Authority and Railway
Company can take place, which may change the percentages noted above. If
the Road Authority and Railway Company cannot agree, then the CTA has the
authority to determine who pays what. It is better if the parties can agree, rather
than going to the CTA.

o If a funding formula disagreement does end up at the CTA for resoclution, they will
normally make an attempt to determine the relative benefits to each party, and
apportion costs of the work accordingly. Itis not likely they would deviate from
the funding formulae described above unless there were special circumstances
involved.

Any Provincial Government funding or improvements in lieu of funding should be on an
agreeable percentage basis of the total actual costs for all transportation improvements
within the Study Area. The actual percentage considered reasonable is a philosophical
issue that needs to be negotiated.

A reasonable percentage split of the transportation costs between the Developers and
Strathcona County needs to be defined. The actual percentage considered reasonhable
is a philosophical issue that needs to be negotiated. :

Once an overall funding formula between the provincial government, Strathcona County and
developers has been sef on a philosophical basis, the following is recommended in defining how
much each developer should contribute as part of the developer share:

Property required for transportation improvements should be provided without charge
(property acquisition is not included in the construction cost estimates) and is not
credited to the developers’ share of the funding requirements.

Total development acreage, which is the only real constant variable in the area, should
be used as the basis for the funding formula. Other variables, such as production
volume and traffic generation, can vary significantly.

Existing developments and their associated acreage should be excluded from any
funding formula. An existing development should be defined as any facility operational
as of 1 January 2007. If increased on-site development accurs, the incremental impacts
created by the development, as defined by a Traffic Impact Assessment, can be
addressed by site-specific mitigation measures to be funded by a cost sharing formula to
be defined at that time.

Land north of Twp Rd 562 should be excluded from the calculation of total acreage, as
its development for industrial land uses is speculative at this time. '

Road, rail and pipeline rights-of-way should be excluded from the initial calculation of
total acreage. Areas that cannot be developed due to environmental or geotechnical
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constraints should be included in the calculation as they are difficult to define given the
conceptual nature of most developments in the area.

+ land owned by non-industrial users and still used for agricultural purposes should be
considered as belonging to Strathcona County in defining the percentage contribution of
individual private developers. If and when an industrial type landowner buys and
develops this land, Strathcona County's percentage share of improvements would
decrease and the new landowner would pay Strathcona County directly for their share of
the funding requirements.

s Front end funding of the improvements can be either by Strathcona County or specific
industrial users. A mechanism will need to be created to allow for aver contributions to
be recovered by the affected party. Provision of front end funding, which has a cost and
some degree of uncertainty in terms of when it will be recovered, should be a
consideration in defining an equitable share between Strathcona County and the
developers.

» A party will need to be designated as the administrator of the acreage assessment
system. The role of systern administrator is typically the responsibility of the local
municipality. This role includes being the arbitrator of development acreage amounts,
reconciling contribution requirements based on estimated and actual construction costs,
tracking payments and administering any funds in trust.
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Appendix B
Synchro Model Outputs



AM Peak Hour Build-Out -
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Timings
1: RR 214 & Hwy 15

3M2/2007

n bt .l A A XY
R B B N B SRR AR LSBT - L8BR .+ UNELET NETU NERD - iSWL Y WT™ " SWR
Lane Configurations % 4B ‘i‘i.. o o O s SO o SN o o s T o N o
Volume {vph): s - e h 98T A0 480 L 1T 1 70 1340 3300 1 15 430 75
Ideal Fiow (vphp) 1800 1900 1900 1800 1800 1800 1800 1500 1800 1900
LaneWidth (mj: 0 o0t 0 037 87w n370 037237 87 0 37 37 371 37 37 37
Gage(%) m 0% 0%
Storage kength (m) .k L A00 200.0 -+ 2200 - 400 400 400
Storage Lanes LU 2 2 22 2
Taper Length (m) Cu T 760 75 - 75 75 7.5
Right Turn on Red Yes Yes Yes
Uink Speed:(ihy -7 20 T w e L T A8 w48 100 - 100
Link Distance (m) 143.8 2155.7 1778.4
Travel Time {s): = w0 ¥ 108 776 64.0
Confl. Peds, (#/hr) )
Confl. Bikes (#ihr) - R A L T o - o S
Peak HourFactor . 0.75 0.75 0.75 0.75 0.75 0.7 0.75 075 - 075 0.75
Growth:Factor. 5 L 75 100% 100%: - 100% > 400% +100%  100%  100% 100% 100%  100% - 100%  100%
Heavy Vehicles (%) 5% 5% 5% 5% 5% 8% 5% 5% 5% 5% 5% 5%
Buis-Blockages (he) <00 0 a0 0t S0k s 0 0 0 0 0 0 0. 0
Parking (#/hr)
Mid B'DCk Traffc (%) i l- 0% 0% 0%
Shared Lane Trafr ic (%) ‘
el 60 60 300 460 450 120 120 14D
0.10 0.10 0.50 0.77 0.75 0.20 0.20 0.18
) “ 0.0 026 - 108 047 D00 006 082 - 047
Contl‘ol Delay 30.0 256 484 0.2 0.0 20.0 35.3 6.4
QueueDelay . 00 0.0 0.0 0.0, .00 0.0 0.0 0.0
Total Delay 30.0 25.6 484 0.2 0.0 20.0 35.3 6.4
LOS™ . S c- D A A B b A
Approach Delay 25.7 38.9 307
Approach LOS - c D : G
AreaType

Cycle Length 6{\1. T
Actuatad-Cycle Lerigth: 60,

Offset; 0 (0%) Referenced to phase 2 NBTL and 6 SBTL Start of Green Master lnlersechon'

Contfol Type; Actuated Coordmated
Maximum vic Ratio: 1.06

lntersectlon Signal Delay 36.2 -
Intersection Capacity Ut|l|zat|on 67 B%
Analysis Periad {min) 15 :

i

“ % Intersection LOS: D
. ICU Level of Service C

12/412006 AM Peak Hour Build-Out - Operations Only
%user_name%

Synchro 7 - Report

Page 1



Timings
2. TWP RD 554 & RR 214

3122007

_
e k= S 2

Lane Conﬂguratlons N 1'
Volume {vphj. .- "
[deal Flow (vphpl) 1800 1900
Lane Width (m) © % s o087 037
Grade(%)
Storage Length {m) “i = L
Storage Lanes
Taper Lenglh {m);
Right Tumn on Red _
Link Speéd (k)
Link Distance (m)
Travel Time(s):, & & . -
Confl. Peds. (#hr)
Confl. Bikes (#hr) - = .

Peak Hour Factor B _' ' 0?5 075
Growth Fastor. 5% 0 100% . -100% "

Heavy Vehicles (%) 5% 5%

Bus Blotkages (i) - 0. L T00

Parking (#Ihr)_. _
Mid-Block Traffic (%) = .
Shared Lane Traff[c {%)

Act Effct Green(s)” .+ . 21,85 0218

Actuated 9/C Rati 036 036
vicRafio,. 4.

Control Delay 70 7.0
Queve Delay’ = o o000 W
Total Delay
LOS 't ;
Approach Delay

Approach LOS

*—k\ue’

WE T WERTSRL - SBR YL

‘ ”°°_/°
400

L3000 1 000%

1‘ e "i"i i
165, 1080 1
1900 1900 1900 1900
37778750 37 37
0% 0%
=20000° 200.0 0.0
A
- TTE N T8 15

Yes Yes

250.8
T 18.8

075 075 075 075

100% * 100%: 100%  100%
5% 5% 5% 5%
S0 0 0 0

0%, ‘* 0%

M8 A8 302 302
036 036 050 050
0.33 075 . 000 0.00
107 43 130 110

0700 5 0.0
07 4

inféwsﬁﬁTa’ﬁiSW“ Iy 4
Area Types:: = .0 :
Cycle Length 60

Actuated Cycle Length: 60"

Offset: 13 {22%), Referenced to phasé2 and SBL Start of Green

Confrol Type: Actuated:Coordinated
Maximum v/c Ratio: 0.75
Intersection: Signal Delay: 5.2 -

Intersection Capacity Utillzatlon 47 8% . T

Analysis Period {min) 15-.

1CU Level of Servica A

12/4/2006 AM Peak Hour Build-Out - Operations Only

Y%user_name%
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HCM Unsignalized Intersection Capacity Analysis

3:Hwy 15 & RR 212

31242007

B A T e

< SBT. - SAR

Lane Cont" guratlons
Volume: (veh/h)
Slgn Control

Peak Hour Factor ) 0.75
Hourly flowrate:(uph)ii - ' ] :
Pedestrians

Lane Width (m)
Watking Speed (m/s)
Percent Blogkage -
Right turn ﬂare (veh)
Median type

Median storage veh)
Upstream signal (m) 5 - 0% o Bk
pX platoon unblocked

vC1 stage_j ;:G_nf vol
vCZ, sfage 2 conf vol -
vCu, unblocked vol
(C, single (s] - " o
tC, 2 slage {s) ’
E)
pO queue free %
cMcapacity (vehmh). -

075
687 1

075 075
R

%" None

&
1 1
Stop
0%
0.75
E 1 1

1365 124 1242 1365

1365 124 1242 1365

66 - 70 76 66 .

40 - 34 36 4.0
99 100 a9 99

1

0.75

687

687
7.0

34
100
382

Volume Total
Volume Left
cSH _ ‘ 882

Volume to Capagity ™. .. =024 -0
Queue Length 95th( ) 120
Control Delay(s) ~ = .. 104 007
Lane LOS B A

700 1203
o008 =
00 00

Approach Defay (s} % A8 w0 000

Approach LOS
L0 Al e

i

L 0:00

T B e kO

1700 138

0.40 -
0.0 G 7

00 328

Average Delay Lo e
Intersection Capacity Utization &~ "+ 49.4% 1
Analysis Period {min) 15

- JCU Level of Service

12/4{2006 AM Peak Hour Build-Qut - Operations Only
%user_name%
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HCM Unsignalized Intersection Capacity Analysis
14: TWP RD 562 & RR 213 311212007

i
- Yy ¢ L N t~ M i v
CERERBRA AT vET . WEBR - NBL 7 NBTRONBR S TSBL | BBT i SBR
IR R b
o135 . EBR Y OBQ 15 1 11
‘ Free ~ Stop
S T R i %

075 075 075 075 075 075 075 075
Chen e 78 e 200 1 1 1

Volume (veh/hj .-
Sign Cantrol
Giade .
Peak Hour F—"actor

Hourly flow rate (vph). -
Pedestrians
Lane Width (m): = 0
Walklng Speed {mfs)
Percent:Blockage™ -
Right turn flare (veh)
Median type
Median storage veh)
Upstream signal {m) *
pX, platoon unilocked
vC;conflicting volume "
vC1, stage 1 confvol .
vC2, stage'd corif vol . - o AT
vCu, unblocked vol .
1C; single{s) .t -l
iC, Zsiage (s)
tF(s)s L
p0 queue free %
cM capactty (veh{h)

...........

A None S

1105 1113 320 - 1105 = 1283 . 77

105 1113 30 1105 1283 77
72 66° 62 12 65 - 62

35 40 33 35 40 33
09 99 100 99 s 100
149 155 714 148 123 978

Volume Leﬂ

Volume Right 7 o5 o - 4700 1805020 00 ‘
¢oH 1491 1700 1049 149 255 189
LR R 011§J; 0074 0.0 001 (.02
17 02 02 05
Conirol Delay (s) . ©A3 02840 193 244
Lane LOS _ ‘ ‘ A D c C
Approach:Delay () .5 36 . 048 206 244
Approach LOS C c
Average D.Eflav .
Intersection Capacity Utilization .= . © 7~ 44.2% .* w5
Analysis Period (min} - B

Volume to-Capagity '/ ‘
Queue Length 95th {m )

12/4/2006 AM Peak Hour Build-Out - Qperations Only Synchre 7 - Report
Yuser_narmie% Page 1



Timings
46; RR 220 & Hwy 15 ! 3/12/2007

ML

e R R e L ST R B L1 AN e ABWR. L T
Lang Confguranons ™ i"i" RuT ++ i"'i’r
Volume fvph). X - .0l 0 80T 685 1670 515

Ideal Flow (v_phpl) 1900 1900 1800 1900 1900 1900
Lane Width (m) o0 00w 3700 87 0 37 YL 87 3T 37
Grade (%) o 0% 0% 0%
Storage Lengthim ™. . = 40.0 : 0.0 711200 1 400
Storage Lanes B 2 2 2 2
TagerLength{m) = “.. < 757 =750 78 o 7.5
Right Turn on Red . Yes ‘ Yes
Link Speed (ih) =~ .- - G60. %ot 0L 400 . 100

Link Distange__(m) ) 4995.7 _ 599.1 21857
Travel Time{s) . = 0269700 ool w218 T 776

Confl. Peds. (#hr)

Confl. Bikes f#hr) . 7t o Lt e e

Peak Hour Factor . 075 075 073 075 075 075
Growth:Factor . % o 100% - 100% 7, 100% 7100% 1 100%  100%
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
B¢ Blockages (#/hr) -~ & a0 0 0T T 0r 6 0 0
Parking (#/hr) o o

Mid-Block Traffic:(%) © - - 0% om0 0% 0%

Shared Lane Trafiic (%) .

ActEffct Green.(s)-% - % . 160 7222 4607 . 46.0 - 298
Actuated g/C Ratuo o010 037 077 077 050
vicRation 5 -l 00 0.08.0% 0,60 [ 0.84 55 0.40
CnntroIDelay . 240 66 43 84 28
QueueDelay ™ w200 0.0 - 007 005 00

Total Delen.r 240 68 43 8.4 29
LOS. % 0 Ll w6 AT AL AT A
Approach Deiay 7.4 29
Approach LOg 7 AT

Area Type .
Cycle Length 60

Actuated Cycle Length: 60 . R I

Offset: 43 (72%), Referenced to phase 2 and 6 SBL Start of Green

Control Type; Actuated-Coordinated - . = -7 7 od o

Maximum vic Ratio: 0.84 ‘ )

Intersection Sighal Delay: 6.5 - o e oo T Intersection LOS: A
Intersection Capacity U’nhzatlon 56 2% ICU Level of Service B
Analysis Périod (mm)15 ; GRS '

12/4/2006 AM Peak Hour Build-Out - Operations Only Synchro 7 - Report
%user_name% Page 1



Timings
49: RR 214 & RR 213

311212007

S

Lane'Confgufations o ] ﬁ"i"_ ++  ﬂ;
Volume {wph) & = . 512457 L AL00 e 0l

Ideal Flow (vphpl) 1900 1900 1900

CamgWidth-m) 0 2 03T U3FT 3T
Grade (%) ) 0% 0%

Starage Length (m)=~ . - 200,07
Storage Lanes 2
Taper Lefigtn ] - 1 " S
Right Turn on Red

Link Speed-{ivh); " T o 48 4B R

Link Distance (m) ?2 9 1815
Teavel Tiine (8 0 R
Confl. Peds. (#fhr)
Confl, Bikes {#/hr)

Peak Hour Factor o 075 075 D."?s_.‘
o F100% 5 100 100%: 100% - 100%
Heavy Vehicles (%) 5% 5% 5%

Bus Blockages @#hr) "1, o EV0 200 0 0 T 07

Growth Féctor:.

Parking (#/hr)
Mid-Block Traffici(%)s & o 0.0
Shared |.ane Traffic (%)

2%

501360 0

075 0.75

5% 5%

ActEffct Green (s), " <7, ‘852, 432 80 b

Actuated g/C Ratio 059 072 010

vicRalior i # v T 084 008 L 027

Control Delay B 3.9 05 78

QueueDelay = - -0 =0 007 2007 000

Total Delay 39 0.5 78
LOS, e L A A

Approach Delay ‘ 38 7.8
Approachi [O8 & wow o

T Da TR e

0.75
100%
5%

. 48.8
0.81
0:00

1.0
0.0
1.0

i%ﬁWfi‘nfﬁ \
Area Type: " T
Cycle Length BU

Actuated Cycle Length: 60. -

Offset: 40 (67%), Referenced to phase 2: and 6 SBL Start of Green

Control Type: Actuated~Coordlnated
Mammum vfc Ratlo 0 84

Intersection Capaclty Utlhzauon 52 2% '
Analysis.Period {min) 15 G

" Intersection LOS: A
~ICU Level of Service A

S

12/4/2006 AM Peak Hour Build-Out - Operations Only
Y%huser_name%
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AM Peak Hour Build-Out —
Turnaround



Map - C:\Documents and Settings\tgoliy\Desktop\Heartlands\AM Full Build Turnaround.syn
Volumes 3/13/2007

AM Paak Hour Build-Out - Turnaround
Stantec Consulting Ltd,



Map - C:\Documents and Setfingsitgolly\Deskiop\Heartlands\AM Full Build Turnaround.syn
Volumes _ 3M3/2007

88 ~.1540

.
TWP RD 554 1

AM Peak Hour uilduout = Turnaround
Stantec Consulting Ltd.
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Volumes 31372007

AM Peak Hour Build-Qut - Turnaround
Stantec Consulting Ltd.
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AM Peak Hour Buiid-Out - Turnaround
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Timings
1: RR 214 & Hwy 15 311212007

¢ KX b

S BWE. T S ISWR
Lane Confi guranons LT B T T
Volume: (vph):: 2 FERER IR LI L . 1 .15 430 - 75
\deal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 4900 1900 1900 1900 1900
Lane Width (mj): G 8T 8PN 8% 37 - 37 37 37 37 37 31T 37
Grade {%) , 0% 0% . . 0%
Storage Length. (m}:. " 2000 22000 . 400, 400 0.0
Storage Lanes 2 2 22 2
Taper Length{my> 75 15 75 18 15
Right Turn on Red Yes Yes Yes
Link:Speed (k) - & i e LAY T L 48 S 100 P .
Link Distance {m) _ 768.6 143.8 2185.7 17784
Travel Time (sy- 0 "o o LOUBPE T T L 08 T S X1
Conf, Peds. (#/)
Peak Hour Factar 075 075 075 0. 075 075 075 075 075 075 075 075
Growth Factor L UA00% . SE100% s 100% T 100% . 100%  100% - 100% - 100%- 100%  100%  100% © 100%

5% 5% 5% 5% 5% 5% 5% 5%

Heavy Vehicles (%) _ oA
0 0. 0 0 -0 0 0 0

Biis Blockages {#/hrj .
Farking {#hr) )
Mid-Biock Traffic (%) .
Shared Lane Traffic (%)

AGLEfct Green-(8) .o % 5T
Actuated gIC Rati

vigRatig 4 -
Control Delay
Quelie Belay:,
Total Delay

%

0% % T 0%

70 707 330 4500 440 80 . 80 70

042 012 055 075 073 013 013 0.12
0+ 000 023 123 017 000 . 008. 124 035
) 200 247 1180 10 10 239 1517 82
T4 00 00 000 00 00 00 00 00
200 247 1180 10 10 239 1517 82
C c - F Ao A G FL A

24.8

Cycle Length 50
Actuated Cydle:tength: 60

Contrnl Type: Actuated~Coordlnated
Maximum v/c Ratio: 1.24 - _
Intersection Signal Delay: 1005 S0 LD L intérsection LOS: F

Intersecnon Capaclty Utlllzatmn 78 2% ICU Level of Service D

12/4/2006 AM Peak Hour Build-Out - Tumaround Synchro 7 - Report
%user_name% Page 1



Timings
2;: TWP RD 554 & RR 214 31212007

Lane Confgurattons ] L + + i'i’f ff
Valume {wph), == 5 LT e g D657 15407 1
Ideal Flow (vahpl) 1900 1900 1900 1900 1900 1900
LangWidtfe(m). . b 837 TR 3T 37t 3T 37
Grade (%) - o 0% 0%

Storage Length:(my: 7 0 40.07 2200002000 00
Storage Lanes o 21
Taper Lengthifm) ©.: "7 Y75 15

& e B 4B i e 48
‘l._i_nk“Dlstance (m) _ 3187 3760 250.8
Travel Time {s)~ 7. 5 M 23807282 L vt 188
Confl. Peds, (#/hr)
Conf, Bikes #hr}
Peak Hour Fector
Growth:Factor .o
Heavy Vehicles (%)
Bus Blockages (#hr)
Parkmg (#fhr)
Shared Lane Trefﬂc (%)
AcUEfict Green (3):
Actuated gIC Ratlo

075 075 075 075 075 075
400%" . 400% " 100%;% 100% _100%  100%

5% 5% 5% 5% 5% 5%
SV IS o B Aot | SR | I S| B |

0%

A5 =324 40 198 196
054 033 033
20 BBTT 000 0.00
230 200
0° 00 00
230 200

Control [ Delay ) “
Queiie Delay " .

Apprnach Delay .
Approach 1087, "

Cycle Length 60
Actuated Cyolet.ength: 60:- LT bt
Offset: 18 (32%), Referenced to phase 2 and 6 SBL Start of Green
Conirol Type: Actuated—Cnordmeted R T O TE
Maxnmum vfc Ratlo 0 87

.... S o0 4 Intersection LOS: A
Intersectton Capac:lty Utlhzatlon 63 9% o L ICU Level of Service B
Analysis Period {miin) 15 LT T -

e ES

12/4/2006 AM Peak Hour Build-Out - Turnaround Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
3. Hwy 15 & RR 212 311212007

Lane Configuratlons o o
Volume {vehvh)~ " 160 7188 A
Sign Control Free
Grade G, G TN ANTT R SQ%. L T T - .
Peak Hour Factor ‘ 075 075 0.75 075 075 075 075 075 075
Hourly flow Tate {vph) =© .0 218, w.247 1 o b 887 1 1 1 1
Pedestrians - -

Lane Width (my< 0 0 7
Waikmg Speed _‘)

Percent Blockage, -, 7 = b e LT e e
Right turn flare (veh) . )
Median type* w0 % None
Median storage veh)
Upstream.signal (M)~

pX platoon unblocked

—

,,,, 1365 1365 . 124 1242 1385 687
v(_31 stagejcpnf vol_ B
vG2, stage 2confvol T B s 0
vCu, unblocked vol
tC, single (8) =

G, Zstage s) .
pO queue free %
M capaclty (vehlh)

‘j‘ a5 1365 1365 124 1242 1365 687
i 42 76 66 70 76: 68 70

36 40 34 36 40 34
96 99 100 99 99 100
382

688. L
0 1 1
VoluimeRight - A0 0 T 0 T 1
cSH o 882 1700 1700 1203 1700 134 139
Voliime'to-Capacity . ~.-* % (.24 7010 005 000 - 040 003 003
Queve Length 95th (m ) 7200 00 00 00 07 07
Control Defdy () ™ - 10470070 00" 7.8 00 328 317
Lane LOS B A D D
Approach Delay (s) = 2 A8 4 oL o T Q0L 28 317
Approach LOS D D

R i e e

Average Dela
Interssction Capacity UtllIZBtil)n
Analysn‘s_:_lPenodl (min) ‘

Volume Totai
Volume Left

12/4/20068 AM Peak Hour Build-Out - Turnaround . Synchro 7 - Report
%user_name% Page 1



HCM Unsignalized Intersection Capacity Analysis
14: TWP RD 562 & RR 213 311212007

Ay TN

MGBTeTHTHE s Al Sy m CRRGTRNBL RNET - WBR - NBL.NBT L NBR .. 881
Lane Conﬂguratlons 4 r % 5

Volume{veh/y. * . .- ..2107 240 5157557 ¢ 5D 15 1
Sign Controi Free Free

Gradg’ - . SOETQ% o LT 0%

Peak Hour Factor B 075 075 076 075 075 075 075
Hourly flow rate (vph) . ~. . ©°280° 73820 687. : 73"~ 67 20 1
Pedestrians

Lanie Widih.(m}s:-
Walkmg Speed (mfs)
Percent Blockage .,
Right turn flare (veh)
Median type == %
Median slorage veh)
Upstream'signal (m) " ©
pX, platoon unblocked

vC; conflicing volume?: 7, i 87 %
vC1 stage1conf voi

_"None

105 1113 320 105 1780 77

vQ_q‘ unbloclggd vol
tChsingte (s %
iC, 2stage (S) )
tF(s) A i SR SRR [ A | 35 40 0 33 . 35 40 3.3
pC queue free % 81 89 99 89 100 99 8 100
cMcapamty(vehlh) T 1491 TR BT 143 149 714 145 58 976

N 1007“.f\ 105 1113 320 1105 1790 77
A . 72 66 62 .72 66 62

Volume Total
Volume Left
Votume Right " =
c3H ‘ |
Volime to:Capacity. - 049 7. 0407 011 . 0.01"
'QueueLengtngsm(m) 52 D0 28 02 02 08
Control Delay (8) - - o " 47.°.007 BT 7304 ° 198 364
Lane LOS A A D ¢ E
ApproachDelay (s) - v 22 "% u BT

Approach LOS Ao 3 B B L
Ty rﬁwﬁq *-"m""'"':"ﬂ i . e e

Average Delay
intersection Capacity Utifization

Analysis F’erlod {min) _

12/4/2006 AM Peak Hour Build-Cut - Turnaround Synchro 7 - Report
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Timings
46: RR 220 & Hwy 15 3/12/2007

Lane Conf guratlons
Volume {vph}
Ideal Flow (vphpl)
Lane Width-(m) <, .
Grade (%)
Storage Léngth:{m)
Storage Lanes .
Taper Length {m).. 5 ™
Right Turn on Red

Link Spsed:(khy 0 b n e
Link Distance (m) -

Travel Time (g) o ’
Confl. Peds. (#fhr)_
ConflBikes (#fhit).
Peak Hour Factor )
Growth Factor:, - . ;.
Heavy Vehicles (%)

Bus Biockages (#hi) -
Parking (#hr) .
Mig-Block Traffic'(%)... :- " 0%
Shared Lane Traffic (%)
ActEfici Gréan {s), .Y

o D0 100
599.1 2155.7
LB 716

075 0. 075 075
“A00% 1 100%". 100%. - 100%  100%

5% 5% 5% 5% 5%
RN WOERY T S -0 0

L 0%

Q0 B0.0 T L4607 5 46.0. 220
Actuated g/C Ratio o 100 077 077 037
VioRatio o e e e 000000002, T 081,024 0.54
ControIDeIay _ _240 0 17 325 34
LT A 00 40 000100 0 0.0
1‘[ 7 325 3.4
BTG A
34
A

Approach.Delay. ) 0.4 26.1

Cycle Length: 80 -
Actuated ch!e Length 60 - N

Max:mum v/c Ratio: 1. 02 S .
intersiction Signal Delay: 2247 = = T e U intersaction LOS: ©
Intersection Capacity Utlllzatlon 66 4% ICU Level of Service C
Analysis Period {min) 1. Do T o0 B

12/4/20068 AM Peak Hour Build-Out - Turnaround ‘ Synchro 7 - Report
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Timings
49: RR 214 & RR 213 3/12/2007

Lane Conf igurations
Voluma:(vph) %,
ideal Flow (vphpi)
Lane Width (m), .
Grade (%) _
Storage Lengthifm). 2. 7%, 200007
Storage Lanes

1900 1900 1900 1900
J00.87:0 3700 37 37
0% 0% ‘
LT DO 4000 00

o .o - P P 0 1 2
Taper Length-(m) UL RRET 75 15
Right Turn on Red Yes Yas
Link Speed fioh) i T tagl 48 T 48
Link Distance (m ) 72.9 18‘15 376.0
Travel Time {s) W RS T R8T, e T 282
Confl. Peds. (ﬁf{hr)_
Canfl. Bikes (#tir)
Peak Hour Factor 075
Growth Factor=... "=, " 100%', 100%: 100% 100%; 100%  100%
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Bus Blockages (#hry .~ (o AR SO S | PO 1 0
Parking (#/hr)
Mid-Block Traffic- (%) .-
Shared Lane Traffic (%)
Act: Eﬁct Green(s) .

075 075

015

0.75

D%

SO B0 488
010 0.81

U001 000

- 330

ylc,Rauo' Hn
Control DQ.'?_V

Control Type Actuated@oordmated
Maximurm v/c Ratio: 1.01
Intersection Signal Defay: 144" ..o~ .7 57 7 o ™ interseotion LOS: B
Intersection Capacity Utnllza'non 62 7% ICU Level of Service B
Analysis Petiod (min);15 . P IR AT

12/4/2006 AM Peak Hour Build-Out - Turnaround Synchro 7 - Report
%huser_name% Page 1



PM Peak Hour Build-Out —
Operations Only



Map - C:\Documents and Settingsitgolly\Desktop\Heartiands\PM Full Buiid Operations.syn
Volumes 3/1312007

PM Peak Hour Build-Out - Operations Only
Stantec Consulting Ltd.



Map - C:\Dacuments and Settings\tgolly\Desktop\Heartlands\PM Full Build Operations.syn
Volumes _ 3Marz2oo7

TWP RD 554 1g5»

PM Peak Hour Build-Out - Operations Only “
Stantec Consulting Lid.




Map - C:\Documents and Settings\tgoliy\Desktop\Haartiands\PM Full Build Operations.syn
Volumes 3M312007

PM Peak Hour Build-Out - Operations Only
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Timings
1. RR 214 & Hwy 15

3n2rz007

» f
R R T T

S BT NBR SR SRR et

row |

'SBR . NEL /L NET

N b

Lane Confguratlons o

Volume (vph) = 1T s T T s 1B
1900 1900 1900

ldeal Flow (vphpl}

Lane Width:(m}. o 00 w0
Grade (%)

Storags Length (m) " ™
Storage Lanes

Taper Length (m]. <.
Right Turn on Red

Link Speed (idh) 1 Fo
Link Distance (m)
Travel Time (s}~ ™ ™
Confl. Peds. (#/hr)
Confl:Bikes {#hr}. °*
Peak Hour Factor .
Growth Faclar, -5 % 0 400%: -
Heavy Vehicles (%) 5% 5% 5%

Y A I O £

A0
o
750

0

BUs Blockages @hr) =1 00 0 0 v

Parking () ~
Mid-Block Traffic (%) o T v
Shared Lane Traffic (%)

ActEffct Grdn (8) . &/ 3820 :352° Ty .

Actueted g/C Ratio 059 059

Quéue Delay SRRRRECIN (LN
Total Delay .

LOS . o i o AR A
Approach Delay - . 03
Approach LOS: e v el AR

' 00 . ,

L Yes

% 100%

b

750
1900
R A

0%

4
40
1900

37

48

1438
e 1 10.8

5%

075
= 100%;;

0.75

-100%

E%

o 0%

0.59

Control Delay S, . o

352,

352

0.59
10.05

it
1240
1900
37

200.0
2

75

Yes

0.75
100%
5%

0

35.2
0.59
0.88
8.7
0.0
8.7

A .

0.75

100% -

5%
0

5.0
0.08
0.33

262

0.0
262
¢

100
1155.7
778

0.75

100%
5%

0

0%
16.8
0.28

0.59
18.0

0.0

18.0

0.75

100%

5%

- 158

0.26
0.03
a7

00

57
A

0.75
100%
5%

0.16
0.08
23.1

0.0
231

40.0

Yes

075
100%
5%

86
0.14
0.00
19.0

0.0
18.0

Area Type::
Cycle Length: 60
Actiiated Cycle Length: 60

Offset: 0 (0%), Referenced to phase ‘2 NBTL and 6 .BT‘L Star’l of Green Master Intersectlon

Cofttra] Type: Actuated-Coordinated
Maximum v/¢ Ratio: 0.88

intersection Signal Delay: 154 17 %7 & i n L

intersection Capacity Utlltzahon 65 8%
Analysis Period:{min) 15~ ... ey

“Intersection LOS: B

ICU Level of Service C

12/4/2008 PM Peak Hour Build-Out - Operations Only
Y%user_name%

Synchro 7 - Report

Page 1



Timings
2: TWP RD 554 & RR 214

311212007

Lane Confguratlons o

Voluifie (vbh) 1
Ideal Flow (vphpl) 1900
Lane: Width (m): " 3.7
Grade (%) -

Storage.Length (m) " * 0o
Storage Lanes 1
Taper Length{m) 75
Right Turn on Red Yes
Link Speed {ighy 5

Link Distance (m )
Travel Time {s) ~ 1
Confl. Peds. (#/hr)
Confl. Bikes e g 0 T T T s e

Peak Hou_r Factor . 0.75 075 0758 075 075 075
Growth Factor =~ %7 400% +400%: - 100%: 100%": 100%  100%
Heavy\fehlcles(%) %% 5% 5% 5% &% 5%

Bus Blockages (#/hr) 0. 0 0 0
Parking (#fhr) o o
WlidhBlock Traffic (%) 7.7 0% 0%

Shared Lane Traffic (%)v

Act Effct Greeiti(s) 123 307897 397
Actuated g/C Ratio 020 020 020 020 066 066
vicRatigs- 0000089 0.00 <R 0000 070 0.00

Control Delay

Cycle Length 60
Actuated Cycle Léngth; 60" BT R

Offset: 53 (88%), Referenced to phase 2 and 6 SBL Start of Green

Controt Type: Actuated-Coardinated = .\, "1 .. =0

Maximum v/c Ratio: 0.70 o

Interséction Sighal Dalay: 11,37, £ 247 % -~ wintersection LOS: B
Intarsection Capacity Utllizahon 48.7% _ ~ICU Level of Service A
Analysis Period (min) 15 R A TR '

12/4/2006 PM Peak Hour Build-Qut - Operations Only
%user_name%

Synchro 7 - Report
Page 1



HCM Unsignalized Intersection Capacity Analysis
3: Hwvy 15 & RR 212

31272007

e T 2R S
B AR VBAYAET | ek

Bl

t ~» > |

ANBT

\NBR“,“,:'

BB U8R

<

lGVEME g Rt o o Lt iz

Lane Confguratlons o 5 % B
Volume (vetvh) = . % "ot 4 BT T 185
Sign Gonlrol Free
Grade e T 0 T T B 0%
Paak HDU( Facto ) . 0.75  0.75 075 0.75
Hourly flow:rate (wphy. "~ 15 U887 L o 4T . 247
Pedestrians
Lane Wsdth (m) _
Walking Speed (m/s ‘
Percent Blogkage: . 5 0 R T

Rignt turn flare (veh) - o
Median type S None T _”:NOI'IE
Median storage veh) S
Upstrear'signal (m) . - & 8
pX, platoon unblccked
vC, conflicting volume
vC1, stage 1 confvol
vC2, stage Zeonfvol -0 e
vCu, unblocked vol

tG, single (s):
tC, 2 stage( )

tF (s) o
po queue free% .
o capacxty {veh/):

0.75

1

0.75
1

1153

1153
7.6
36

98
105

&
1

| Stop

0%
0.75
1

941

941
66

40
89
256

1

075

344

344

70

34
100
643

&4
1 1

Qtop
0%
0.75 0.75

1 1.

598 . oM

598 a1

76 65

- 3.6 4.0
100 99
377 256

160

0.75
213

247

247
70

34
71
744

Volume Total
Volume Left
»VDIU[ﬁe Rigﬁt St e EEFLOM R F R R SRR

¢SH 1293 1700 1700 882 1700
Volume to Capacity . -+ - 0,00 - -0.27% 0445 000 0.15
Queue Length 95th (m ( ) 0 0 00 00
Cantrol Delay.(s) 81 a0
Lane LOS ‘ _
Approach Delay (s) . ..
Approach LOS

216

213
731
0.30

9.4

120

12.0.

B

Average Delay
intersection Capacity Utiization -2 .
Analysis Perod (min) ‘15.., L

31 0% = ICU Level of Service
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HCM Unsignalized intersection Capacity Analysis
14: TWP RD 562 & RR 213 31212007

N A R BT
Lane Configurations 4. .1 ) |
Volume fieh/hy - T T N B0 b 1 240 1 7135 5 15 1210
Sign Control - Free ~ Free Stop Stop

Peak Hour Factor _ HU 75 075 075 075 075 075 075 075 075 Q75 0.75 0.75
Hourly flow rate {uph) = “, . CBT o1 LA 320 1 180 1 73 20 1 280
Pedesirians

Lang Wldth {m);-
Walkmg Speed (mls)
Percent Biockage -
Right turn flare (veh) ‘ )
Median type .- Mowhl T None i vl Yl None
Median storage veh). |
Upstream signal (m}~ 7.
pX, platoon unbiocked

vC, confiicing volume /. . 321 N . Lo BB 673 383 67 487 394 32
vC1, stage 1 conf vol

vC2, stage I confvol - L0
vCu, unblockedv |
{C, single (s). =5 7
(c, 23tage (s)
Flo)e
p0 queue free % ‘
oM.capacity (veh/hy : ;00 R2RL t E T T 54 ‘
Eﬁﬁﬁﬁﬁﬁvlg‘ .»1 R R By ANB 2 SR
Volume Total s B8 YT 32300180 0 TS 301
Volume Left 0 20
Volume Right« ™ " & e e T g 73 280
cSH 222 1700 1514 221 974 687
Volume to Capacity.. 7 0,00 .- 0.00° 0007082 008 044
Queue Length 95 .00 00 00 460 19 170
Control Delay(s) ~+ 7 027 00 " 00 676 % 90 143
Lane LOS A A F A B
Approach Deday (). .. 02 0 00, 504 14.3
Approach LOS F B

) 107 i Al Al S g L SR 50, G
Average Delay AN _ ‘ .
Intersection Capacity Utilization. - "5~ '448% . - ICU Level of Senvice ‘ A

Analysls Period {min) o 15

e §73 393 67 467 304 321
a2, 12 66 62 12 68 62

35 40 .33 35 40 33
18 100 93 9 100 6
221. 537 989 463 537 713

12/412006 PM Peak Hour Build-Out - Operations Only Synchro 7 - Report
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Timings
46: RR 220 & Hwy 15 311212007

)f/'t/

SHNEETNERIEOWT - SR
ek T T v B
Lo 50 & B1§.7 1570 1
. 1900 1900__ 1900 1800
Lane Width (m)-*, "~ IRER: ¥ AT v AP S I
Grade (%) ) 0% 0%
Storage-Length (m) " "o 40.0 % 0.0 - 12000 L 40.0
Storage Lanes : 2 2
Taper.Length (i) N A A Y
Right TunonRed . Yes
Link Speed (k/f) i s ERNED L1000 100

Link Distance (m) . 49957 589.1 21557

Travel Time(s) . 22097 F L Mg 778

Confi. Peds. (#/hr) o
Confl. Bikes. (Br) o LT et L

Peak Hour Factor 075 ' 075 075 075 075
GrowthFactor:: . - “400%. "106% . 100% - 100% - 100%  100%
Heavy Vehicles (%) 5% 5% 5% 5% 5% 5%
Bus Blockages (#/hr} T LU0 U0 0T 0 0 0
Parking (#hr)
Mid-Block Traffic-(%):":. "4
Shared Lane Traffic (%)

Act Effct Green (8):
Actuated glC Rat‘
vl Ratio . 7l
Control Delay
Queue Delay
Total Delay
Lo, . ..~
Approach Delay

l;@iﬁ@miﬁﬁ?% b o
Lane Conhguraﬂons
Volume (vph)

|deal Flow (vphpl)

Ok o%

U800 43077 4300 340 340
030 072 072 057 057
000 509470435 03800106 0.00
20 424 30 33 478 20
00w 00 00 00 00

' 33 478 20
AL D A
417

Area Type o
Cycle Length 60 )

Actuated Cycle Length: 80 7.7 ot o T e

Offset: 7 (12%), Referenced o phase 2 and 6 SBL Start of Green

Control Type: Actuated-Coordinated LT g

Maximum v/c Ratio: 1.06 N -

Intersection Signal Detay; 37.4 = = & i 05 b W Intersection LOS: D
Intersection Capacity Utlhzatlon 70 5% ‘ IGU Level of Service C
Analysis Period {min} 15 e T

12/4/2006 PM Peak Hour Build-Ouf - Operations Only Synchre 7 - Report
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Timings
49: RR 214 & RR 213 311212007

LaneConfguratlons "i"i H‘ M %

Volume {vph) 1 1 1335
Ideal Flow (vphpl) 1800 1900 14900
Lane Width {mj: 37537 37
Grade (%) 0%
Storage Length (m} - .08, 4000 00
Storage Lanes 0 1 2
Taper Length {fm) SR £1- ST A R A
Right Turn an Red Yes Yes
Link Speedikh) . " Tl 48

Link Distance (m) 376.0

Travel Time (s). w282

Gon Pot, (i)
Confl Bikes (#r) . .

o7 075 075

Paak Hou__r_.Factor ..... ) _
Growth Factor ™~ 7400% 0 100%  100%
Heavy Vehicles {%) 5% 5% 5%

Bis Blockages Gthr), B0 00
Parking (#fhr)
Mid-Block Traffic(%). .5 ¢ .75 o
Shared Lane Traffic (%) _

Act Effct Green () .- 647 ;;_10.4—--‘-“ 80
Actuated g/C Ratio
vigRafio: . nf i
Control Delay o o
Queue Defay, .~ & 1T
Total Delay
LOS :
Approach Delay
Approach LOS -

WBIMW mﬁ
Area Typg: ._
Cycle Length: 60

- Actuated Cycle Length: 60 FRATELAR S
Offset. 21 (35%), Referenced to phase 2 and 6 SBL Start of Green
Control. Type: Actuated-Coordinated ..~ " e
Maximum vic Rafio: 0.68

0%

446 544
069 091
L0000 068

Intersection Sigfial Delay: 46° < = w4 ¢ L U7 Intersection LOS: A
Intersection Capacity Utllizatlon 56 7% N o 1CU Level of Service B
Anallysis, Period (min) 15 1. " T G e T 0T T '
12/4/2006 PM Peak Hour Build-Out - Operations Only Synchro 7 - Report
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Timings
1: RR 214 & Hwy 15 3/12/2007

t
SWR

Lane Configuratlons

Volume:{vphy. - 1o 48T N 7h 0 A 15

deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Lane Width () s i, 0% D237 H3 87 87 37 37 37 37 37 37 37
Grade (%} _ 0% 0% 0%
Storgge:Length {m) ). A0 2000 . 2200 400 400 0 - 400
Storage Lanes 2 2 2 2 2
Taper Lengt (my. 75 75 - -+ 75 15 75
Right Turn on Red Yes Yes Yes
Link-Spesd (i) e 100 .7 S 100 :
Link Distance (m) 21557 17784
Tiavel Time (s):’ 776 . - . 64D

Confl. Peds. (#hr)
Confl: Bikes () 1. 1 . ¥4 . R R
PeakHourFactor . . 0.75 . . 0.75 0.75 0.75 0.75 076 076 075
Growth Factor: " i 100% % 100%: 100% - - 100%%- 100% 100% . 100% 100% 100%  100%  100% . 100%
HeavyVehches (%) 5% 5% 5% 5% 5% 5% 5% 5% - 5% 5% 5% 5%
Bus Blockages (# gt o 0. 0 o0 o0 0. S0 L0 0
Parking (#/hr)
Mid-Block Traffic (%) 7
Shared Lane Traffic (%)

0% . 0% s 0%

Kt Effct Green (s). 5,280 430 110 240 0 230 90 80 80
Actuatedng Rauo 047 072 018 040 038 015 015  0.413
vicRatioh 5« S 006 109 015 041 0.02. 008 084 000
ControIDeIay 2 81 548 187 120 47 231 423 190
Queug Delay - 000 - 000 00 007 00 00 00. .00
Total Delay 91 548 197 120 47 231 423 190
LOS" WA D B B, A - C D B

51.7 o128

Approach Delay
Approach LOS

Cycle Length 60
Actuated Cycle Length: 60;. B A A S A o

Offset: 0 {0%), Referenced to phase 2 NBTL and B SBTL Start of Green Master Intersection
Control Type: Actuatéd-Coordinated .~ 7 i .

Maximum vic Ratio: 1.09

intersechon S:gnal Delay: 423 S T TR intersection LOS: D

Intersection Capacny Utlllzaﬁlen 78 8% S ICU Level of Service D

Analysis: F’enod (min) 45 oo R s

12/412006 PM Peak Hour Build-Qut - Turnaround Synchro 7 - Report
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Timings
2: TWP RD 554 & RR 214 ’ 31272007

Lane Confi guratvons
Voliime (vph) ,
Idea! Flow {vphpl)
Lane. Width {m}-
Grado (%)
Storagé Length-(m) 7 40
Storage Lanes
Taper.Length {m
Right Turn on Red
Link:Speed (k). . -
Link Distance (m}
Trave| Tima (s)
Confl. Peds. (##hr)
Confl.-Bikes (#hr) . . % ik IR -
Peak Hour Factor 075 075 075 075 075 0.75
Growth Factor™., ..

Heavy Vehicles (%
Bis Blockages (#fnr) "
Parkmg (#lhr)

375 o"': ' ‘
pRg

'313 7
93§

- 100% . 100%::100% " . 100% % 100%  100%
5% 5%‘” 5% 5% 5%
SR I | B B

2090 v 800 907 9.0- 430 430
Actuated g!C R lio 045 015 015 015 072 072
vic Ratig: .7 -+ S 000074080, 500004 0,000 7085 - 0.00
Control Delay L 220 491 6D 40 110 2.0
Qbeus Delay -7 & 4 iy 00 5708 005000 00 00
Total Delay 49 1 6.0 40 10 2.0
£os Lan RO s CGh D s A A B A
Approach Delay | 40 50 11.0

APPrnach LOS & O e g

Area Type: .
Cycle Length 60
Actuatad Cycle Lengthi: 60 %m0 i 1 G R

Offset: 56 {93%), Referenced to phase 2 and 6 SBL Start of Green

Coritrol Type: Actuated-Coorinated s

Maximum vic Ratio: 0.85 .

Interséctian Signal Delay: 14:6. ° A e Intersection LOS; B
Intersection Capacity Utullza_non 59 3% ICU Level of Service B
Analysis Period (min} 157 . T o T Ll

12/4/2006 PM Peak Hour Build-Out - Turnaround Synchro 7 - Report
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HCM Unsignalized Intersection Capamty Analysis
3:Hwy 15 & RR 212 311212007

Ay v AN AN S
T R BT WERY S RBET NBR O NERGY LSBT BTV SER
& &

Lane Gonf guratlons

Volime {veh/h); 1 1 1 1 1 . 1 180
Sign Control Stop Stop

Grade ' 0% 0%
Peak Hour Factor 075 075 075 075 075 075 075
Hourly flow rate (Vph)’ 1 11 1 Rk 1 213
Pedestrians

Lane Width'(m).

Right turn ﬂare (veh) _

Median type . i el - +:None

Median storage vehl

Upstream signal (m):.

pX, platoon unblocked

vC, conficting volume o 6BE 1153 941 344 - 598 . 941 247
v, stage 1 conf vol

vC2;'stagé 2 conf var el ] : oo : .
vCu, unblocked vol 688 1153 941 344 598 941 247
{C, single’(s} ", . AT - 76 66 70 76 65 70
tC, Zstage (s)

tF ()" S 23 o 36 - 40 34 36 40 . 34

p0 queue free %

o 89 99 100 100 99 71
M oapaoity" ehfh) - : :

744

Volu e Tofal : 2305

. 458

Volume Left _ 0 0 1 0 1 1
Volume Right =© " TP A0 a0 0 1 213
eSH 1293 1700 1700 882 1700 201 731
Volume to Capagity - © .00 0005 0272 0447700607 "015 . 0.02  0.30

Queue Length 95th 00 00 0.0 05 9.4

Conitrol Delay (s} CL000 81 0 00 233 120

Lane LOS‘_ A c B

Approach.Delay (s) ;i . . Q0F oo U000 233 120

Approach LOS C B

il T R o

Average Delay 23 .

Intgrsection Capacity Utilization .~ .~ i ~31.0%. - ICU Level of Service A

Analygs Perlod_(vmm) o 15 .

12/4/2006 PM Peak Hour Build-Out - Turnaround Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
14. TWP RD 562 & RR 213

3122007

3 NBLY

i i e .

s L4

R- SBLY A 8BT . SBR

"‘i
454

Lane Configurations
Volume {veh/h PRI
Sign Control

Grade~ ¢ i ‘
Peak Hour Factor o
Hourly flow raté (vph) ..+
Pedestrians L
Lane Width‘fmy). -
Walking Speed (mls)
Percent Blockage. i, R 0T G
Right tumn flare (veh) N S
Median‘type < " ry T e
Median storage veh) .
Upstream signal-{m) -
PX, ptatoon unblocked
VC, coificting volume, 73217
vC1 stage1conf vol

75 075 075 075 075 075
S kAT 320 1 619

"2 None

673
7.2
tC 2 stage (s)

(s o
p0 queue free %
eM capaclty (veh!h)

35

393

393

6.6

. 40
100

A
B 1 210
Stop
: 0%
076 075 075 075
140 20 1 280

67 533 394 321

67 533 394 32

62 72 86 62

33 .35 40 33
8 95 100 61
713

Volume Left’
Yolume Right
cSH
Yolume to Capacity
Queue Length 95th (m )
Control Delay (s):

Lane Los ‘
ApproachDelayi(s). =" - "7 8,20 T 0.0 6998 :
Approach LOS F B

1514 21
D0.00% 2807 014 045
0 00 4106 38 175
005007 8569 . 93 146

Average Delay . o .. R -
Intersection Capacity Utiization . ™ 2 "% 831%™ . "1CU Level of Service
Analysis Period (min)

i

12/4/2006 PM Peak Hour Build-Cut - Turmnaround
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Timings
46: RR 220 & Hwy 15 311212007

Lane onlguratlons

Volume:{vph)" .. “B15T 1940 . 1
Ideal Flow (vphpl) 1900 1900 1800
Lane Widthi(m)*: ™ BT BT 37 AT
Grade (%) o - 0% 0%
Storage.Lengthi{m) . b 40.0
Storage Lanes 2
Taper Length (). 75
Right Turn on Red Yes
Link:Speed (kth) 1. 1 100 S s00
Link Distance (m} 588.1 21 55.7

Travel Time(s) . % 5208718

Confl. Peds. (#/r)

Confl. Bikés (#fhr) LD :
Peak Hour Factor 075 075 075
Growth Factor-, o 100% - 100%  100%

Heavy Vehicles (%)

b 5% 5% 5%
Bus Blockages (#h): S (AP

Parking (#/hr)_
Mid-Block Traffic (%), .
Shared Lane Traffic {%)

Act Effct Green'(s): ™

0% 0%

l AJ 412 412

Actuated g/C Ratlo 089 069
VfC Raﬂo Rt TEp AL ) 1.08 0.00
Control Delay o 240 2. 521 2.0
Queite Dglay " +7 % 57 0.0 " 0.0 G0 00 00
Total Delay 521 29
LOS’: A D A
Approach Delay 8 520

v D

frea: Type
Cycle Length: 60

Actuated Cycle:Length 60 R LT )
Offset: 6 (10%), Referenced to phasez ande BL Start of Green
Contral Type:; Actuated-Coordinated. R
Maximum v/c Ratio: 1.08

Intersection Signal Delay: 30.557 .5 %0700 0% & 4 Itersection LOS: C
Intersection Capacity Utlhzatlon 63 6% - o ICU Level of Serwce B
Analysis Period (min) 15 [ ST PR
12/4/2006 PM Peak Hour Build-Qut - Turnaround ‘ Synchro 7 - Report
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Timings ,
49: RR 214 & RR 213 3112/2007

Lane Cnfguralmns % ’H‘ . +T’ "1 ‘in'rr
Volume (¥ph), i : 70 g D

Ideal Flow (vphpl) 1900
Lane Width () -~ 37
Grade (%)

Stofage Length (m 0.0
Storage Lanes 2
Taper Lengtti (m)’ 75
Right Turn on Red Yes

kink-Speed (i¢h)
Link Distance (m}
Travel Tire (8);
Confl. Peds. (#hr)

Confi. Bikes:@#/hr) -

| d.75 075

Peak Hour F_;l_g_tor

Growth' Factm' 100%  100%

Heavy Vehicles (% 5% 5%
R SR

Bus Blockages (#hr)
Parking (#hr)
Mid-Block Traffic (%j:
Shared Lane Traffic (/o)

oty

ActEfict Grgeni{s) 544
Actuated g/C Ratio _ - 0.91

vic Rafio - 000041 n 0,08 0 B0 0.87.:
Control Delay 7.0
Queté Delay - 00
Total Delay 70

Contr 01TYP9 Actusted: Coordmated_?- :
Maxlmum vlc Ratio 0 87

e L Intersection LOS: A
intersectlon Capaclty Utullzat_mn 69.6% . ICU Level of Service G
Analysis Périod (min) 15 e
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