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FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 1

Executive Summary

Highway 1 is the primary east-west corridor serving and connecting the Lower Mainland to the rest of British
Columbia and Canada. Between the Cassiar Tunnel and 216 Street, the Ministry of Transportation and
Infrastructure (MoTI) invested in widening Highway 1 and replacing the Port Mann Bridge. East of the
Bridge, the highway generally supports three travel lanes in each direction through to the soon to be
constructed 216 Street interchange. East of 216 Street, Highway 1 is four travel lanes with the exception of
the segment between 232 Street (Highway 10) and 264 Street (Highway 13) interchanges where there is a
third eastbound lane.

Several segments of Highway 1 east of 216 Street currently operate at the lower end of acceptable service
levels for a major highway facility during the weekday peak periods and the peak periods on the weekends.
Some sections experience lower than free flow speeds, relatively high vehicle density, limited freedom to
maneuver, and nonrecurring congestion resulting from minor incidents / disruptions in the traffic stream. In
the short and long term future, the majority of this section of highway is projected to have insufficient
capacity to meet the forecasted travel demands. These mobility, safety and reliability issues affect provincial
travel between Lower Mainland communities and the rest of the province and impact the movement of
goods and services.

In support of accommodating the movement of people, goods and services in British Columbia, the
provincial government's BC On the Move — 10 Year Transportation Plan identified the commitment to
improve highway capacity and reliability with the widening of Highway 1 between Langley and Abbotsford.
Consistent with this priority, BC On the Move also identified a commitment to work with industry to identify
and construct at least two new truck parking areas nearby key highway corridors in the Lower Mainland.
Truck parking facilities support mobility and reliability investments on BC's highways by providing
convenient and accessible areas to enable commercial vehicles to park and access appropriate amenities.

This Business Case describes the key issues and challenges on the Highway 1 corridor segment between
216 Street in Langley and Highway 11 in Abbotsford as well as the difficulties the trucking industry faces
accessing truck parking and impacts on the network and environment. The options considered and
recommendations for the initial stages of investment in widening Highway 1 (216 Stireet to 264 Street) and
truck parking areas (off Highway 17 east of the Port Mann Bridge in the City of Surrey) to support BC On
the Move are described.

The Highway 1 widening issues, options and recommendations were identified in a report prepared by
Parsons and attached to this Business Case — Highway 1 Widening (216 Street to Highway 11) Business
Case. The recommended truck parking facility reviewed by Stantec included an assessment of alternative
truck parking locations near the Highway 1 corridor in the north Surrey and Langley areas. The content
from the former document and reviews are slightly modified and incorporated into this overall Business
Case.

Problem Definition

Between 216 Street and Highway 11, several segments on Highway 1 currently operate with moderate
delays (or levels of service) during both weekday and weekend peak periods. These problematic highway
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segments are characterized by lower than free flow speeds, relatively high vehicle density, limited freedom
to maneuver, and nonrecurring congestion resulting from minor incidents / disruptions in the traffic stream.
In the short and long term future, the majority of this section of highway is projected to have insufficient
capacity to meet the forecasted travel demands.

Additionally, this section of Highway 1 has a collision rate that is higher than the average for similar facilities
around the province. In addition to the direct collision costs are significant delay costs that occur when the
highway lanes are blocked due to an incident. With approximately 180 collisions reported to police every
year, this means there is a reportable collision every two days along this section of the Highway 1 corridor.

In addition to the mobility and reliability challenges through this section of Highway 1, most structures along
the corridor do not meet current clearance standards of 5.0m for large structures and 5.5m for lightweight
structures. In particular, those structures which are at risk of impact include the Glover Road underpass
(4.46m); Roberts Bank Rail Corridor underpass Tunnel portals (4.4m); 232 Street underpass (4.62m); 264
Street underpass (4.6m); and Peardonville Road underpass (4.92m). Further, the design of the 232 Street
and 264 Street interchanges with Highway 1 are no longer considered best practices. With increasing
highway traffic as well as those entering and leaving the corridor, the existing configurations contribute to
short weaving and merging distances which in turn will reduce safety in the long-term.

With a growing economy and trade across British Columbia, and with other provinces, the United States
and Asia Pacific Gateway regions, the Highway 1 corridor and connecting roadways are moving larger
volumes of goods and services. Although investments are being made in the highway network, trucks
delivering goods to and from the Lower Mainland are unable to find adequate daytime and overnight parking
(Stantec estimates indicate that 35 truck parking facilities supply 2,700 heavy truck parking stalls in Surrey).
Within the City of Surrey and other nearby communities south of the Fraser River, there is very little
overnight parking available for trucks and residential street restrictions prohibit truck parking. The result is
that truck drivers must spend significant time and expense searching for available parking which in turn
impacts mobility and congestion on the Lower Mainland highway and municipal street system and increases
the potential for collisions and vehicle emissions with increasing volumes. Through work undertaken by the
City of Surrey, it was estimated that an additional 2,000 parking stalls are required to meet truck demands
within the community.

Improvement Possibilities Considered

As part of the Highway 1 widening, the median area is generally wide enough across the corridor to provide
the additional eastbound and westbound lanes. Beyond that, the method of widening for either general
purpose traffic or high-occupant vehicles (HOVs) were considered. The fundamental consideration was the
safety and efficiency for the transitions at either end. The study considered 4 options:

1. One new general purpose lane in each direction between 202 and Highway 11;

2. One new HOV lane in each direction between 202 and Highway 11;
3. 813

4. One new general purpose lane in each direction between Glover Road and Highway 11, and
extend existing HOV lanes to Highway 10;
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o : : . 13,817
Considering highway usage, capacity and operational perfcrmance5 ®

s.13,5.17

The truck parking review considered 13 potential sites within Surrey as well as others in adjacent
municipalities as illustrated in Figure ES-0.1. Pre-screening was completed to filter the sites down to the
top four areas identifying three sites for further option analysis.

Figure ES-0.1 - Candidate Truck Parking Sites
$.13,8.17

Source: Stantec Consulting

Recommended Improvements

At this stage, the Ministry has worked with the City of Surrey and Township of Langley on the Highway 1
widening and truck parking facility requirements and potential partnerships for investing in each project.
Assuming suitable cost sharing arrangements and affordability, the Highway 1 widening and area
improvements could extend from east of the soon to be built 216 Street interchange to the 264 Street
interchange. This would include the following sequence of improvements as summarized below:

e 232 Street Interchange which involves reconfiguring the existing 232 Street Interchange and
replacing the existing underpass structure as well as constructing a new 72 Avenue underpass
structure.
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¢ 2.1 km widening between the recently constructed interchange at 216 Street and the 232 Street
Interchange as previously described. This widening would involve the removal and construction of
a new CP Rail crossing and Glover Road overpass structures.

¢ Widening in the westbound direction for approximately 5.8km between 264 Street to 232 Street.
Three eastbound general purpose lanes are already provided between 232 Street and 264 Street.
No new structures or modifications to existing structures are required as part of this project.

The limits of the widening in both the eastbound and westbound directions are illustrated in Figure ES-0.2.
Beyond these project limits, the Ministry will widen Highway 1 from four to six lanes in both directions
through to Highway 11 as financial resources become available in future.

Conceptual cost estimates have been prepared by Parsons for all Highway 1 six laning project components.
The above capital improvements are estimated at $205.5 M (Class C). All improvements are to take place
on lands that are provincially owned.

Figure ES-0.2: Project Limits for Highway 1 Widening & Area Improvements
$.13,8.17

s.13,5.17

$.13.8.1/ The site illustrated below in Figure ES-0.3 would support 158

pull through truck and 44 passenger vehicle parking stalls. The site would also be connected to Highway
17 through a new full movement intersection with left turn and right turn lanes. A protected-T partial signal
at the truck parking access would signalize the westbound approach while the eastbound through
movement would remain unsignalized.
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Class D cost estimates have been prepared by Stantec for all Truck Parking facility and related

improvements. The above capital improvements are estimated at $29.9M. The project will require the
s.13,5.17

Figure ES-0.3: Propose Truck Parking Area (off Highway 17, east of the Port Mann Bridge)
s.13

Multiple Account Evaluation Highlights

Table ES-0.1 provides a Multiple Account Evaluation summary of Highway 1 Six Laning Improvements as
well as an assessment of the Highway 17 Truck Parking Facility. Projects are assessed over a 25 year
term. A 6% discount rate is assumed.

Widening Highway 1 between the new 216 Street interchange and the 264 Street interchange, including a
full interchange reconfiguration at 232 St and all associated overpass improvements, results in a Net
Present Value of $32.6 M and a benefit/cost ratio of 1.2, which is considered very impressive due to the
overall scale of the project. The project will improve mobility and safety performance along the corridor and
update clearance standards at the Glover Road, CP Rail, and 232 Street underpasses. The project is
anticipated to result in significant GHG reduction benefits as a result of improved operating conditions and
modest sustainable transportation benefits because the improvements incorporate a 6 km extension of the
s.13 . The project directly aligns with the stated BC on the Move priority
to six lane Highway 1 between from Langley to Abbotsford.

Constructing the proposed truck parking facili1y5'13'5'17 results in a Net

Present Value of $2.6 M and a benefit/cost ratio of 1.1. The project will provide 158 additional truck
parking spaces, modestly reducing incidence of illegal parking in North Surrey. The project is anticipated
to result in modest GHG reduction benefits resulting from fewer trucks travelling further distances in search
of parking. The project directly aligns with the stated BC on the Move priority to construct at least two new
truck parking areas in the Lower Mainland.

The project as a whole is anticipated to result in GHG benefits resulting from a reduction in vehicle idling
on Highway 1 and overall truck travel related to searching for parking. MoTI Responses to Infrastructure
Canada Annex D — Environmental and Aboriginal Consultation Information Requirements as it pertains to
Highway 1 six laning is included in Appendix C of the original Parsons Highway 1 Widening (216 Street to
Highway 11) Business Case found in Appendix A of this report. MoT| Responses to Infrastructure Canada
Annex D as it relates to the truck parking facility is included in Appendix B of this report.
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Table ES-0.1: Multiple Account Evaluation Summary

Highway 1 Widening &

Truck Parking Facility

Overpass/Interchange (Highway 17 east of Port
Improvements ( Mann Bridge) @
EnaNAACONT |

PV Revenue - $4.4 M
PV Expenses - -$44 M
Capital Cost $205.5 M $29.9M
Property Cost - $0.1 M
Capital Cost (PV) $1795M $27.0M
Property Cost (PV) - 5.13,5.17
Maintenance (PV) $2.0M $0.3 M
Salvage Value (PV) -$243 M -$1.6 M
Total Incremental Cost 5.13,8.17

CUSTOMER SERVICE ACCOUNT I

Travel Time Savings (PV) $172.2 M $23.8 M

Vehicle Operating Savings (PV) $11.1M $7.0M

Hwy 17 / Truck Access Signal Travel Time Costs (PV) -$2.2M

Hwy 17 / Truck Access Signal Veh. Operating Costs (PV) -$0.2 M

Safety (PV) $6.5M N/A

Total Incremental Benefits (PV) $189.8M $284M
| SOCIAUCOMMUNITY ACCOUNT | |

Noise and Visual Impacts 0 ()

Community Displacement o o

Community Severance ° o

Reduction in lllegal Truck Parking N/A 9

Sustainable Transportation o U

Consistency with Provincial Plans [ o
[ENVIRONWENTALACCOUNT |~

Terrestrial o Unknown

Aguatic U @

Archaeological / Historical o Unknown

GHG Reduction o o

Net Present Value $32.6 $26 M

Benefit-Cost 1.2 1.1

(1) MAE evaluation from the Highway 1 Widening (216 Sireet to highway 11) Business Case, Parsons, 2016. Customer service
assessment extrapolated from the 15 year evaluation provided in background business case (including Class C estimates).
(2) MAE evaluation from Stantec assessment of the proposed truck parking area, 2016 (including Class D cost estimates).

o L o e O

Significant Benefit Modest Benefit Neutral Modest Impact Significant Impact
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Cost Sharing and Cash Flow Options

The proposed improvements will be delivered by BC MoT]I through Traditional Competitive Tendering and
will be completed by way of a Major Works Contract set out by MoTI. Today, the Highway 1 widening and
truck parking area have been developed to a conceptual level of design. The functional designs for each
would begin in 2017-18, and the delivery for the truck parking area would be substantially complete by the
end of fiscal 2019-20, and by 2021-22 for the Highway 1 widening project as highlighted in Table ES-0.2.

Table ES-0.2: Estimated Project Schedule by Fiscal Year

Truck Parking
Project Design and Surveying -
Environmental Assessment -
Construction Permit -
Tender -
Start of on-site Construction -
Substantial Completion -

Project Completion -
O

Final Report

Highway 1

Project Design and Surveying -
Environmental Assessment --

Construction Permit -
]
]

Tender

Start of on-site Construction
Substantial Completion
Project Completion

Final Report

The proposed improvements for the 232 Street interchange is expected to have significant municipal
benefits in addition to the highway. Consistent with previous discussions with local agencies, the Township
of Langley will be requested to funds.13,s.17 of the project costs. Table ES-0.3 below summarizes the
allocations between agencies assumingf-jfu federal contributions toward eligible costs for the Highway 1
improvements {f]f for the 232 Street interchange) and truck parking facility. Table ES-0.4 summarizes
the anticipated cash flow for each item and agency based on the delivery timeframe.
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Table ES-0.3: Cost Allocations by Project Segment and Eligibility

Highway 1-

Widening WB

East 264th St | Highway 1 Total Highway 1 &
232nd Street 0 to East Onl Parking Area Total

Interchange Mr;eni;;e Qverpass to 72nd verop:(als:s :t - " arking firea Tota

Overpass
P Overpass

Highway 1-

S
Highviay Widening WB

Hi -
ighway 1 216th Street to

Truck Parking 232nd Street Eastof 248

A: Non-Eligible Costs

Pre-development Activities | $ 718,000 $ 636,000/ $ 636,000 & 159,000 $ 159,000 § 1,590,000/ § 2,308,000
Property Acquisition | § s.13s a $ s.13;s
Administration & Other | $ 3,352,000 § 5,214,000 § 4694000 § 1,271,000 $ 660,000 § 11,839,000 § 15,191,000
Non-Eligible Costs Sub-Total | § s.13,s. ¢ 5,850,000 § 5,330,000 § 1430000 § 819,000 § 13429000 5 s.13,8.1
B: Eligible Costs

Construction | $ ID,IEEI,EIOD'$ SS,SDEI,EIOD'$ 54,100,000, $ 13,287,000 § 7,757,000 § 130,644,000/ § 150,804,000
Engineering | $ 2,500,000 $ 6,500,000 § 5,900,000 § 1,800,000 $ 1,000,000 15,200,000 $ 17,700,000
Environmental Mitigation | $ 700,000 § - "3 -8 700,000
First Nations Consultation | $ 350,000 § 800,000 § 800,000 § 500,000 $ 300000” § 2,500,000 § 2,850,000
Contingency = $ 2,120,000 % 18,600,000 % 18,000,000 § 4,526,100 § 2,627,000 % 43,753,100, § 45,873,100
Eligible Costs Sub-Total | $ 25,830,000 § 81400000 § 73800000 § 20213100 § 11,684000" § 192,087,100 § 217,927,100
§ 205526100 § 235,526,100

Level of Contribution

s.13,5.17

Table ES-0.4: Project Cash Flow by Fiscal Year

"
Costs revious 017/2018 | 20182019 | 2019/2020 | 202012021 | 202112022 | TOTALALLOCATIONS
Expenditures

A:Non-Eligible Costs

Pre-development Activities = $ 2,138,000 § 85,000 § 85,000 $ -8 -8 - $ 2,308,000

Property Acquisition = § -§ s813s. ¢ - - R -3 s.13,s.

Administration & Other = $ -8 -8 1,713,200 $ 4751400 § 6,076,400 § 2,650,000 $ 15,191,000

Non-Eligible Costs Sub-Total = § 2138000 §  s13s. § 1798200 § 4751400 % 6076400 $ 2650000 $ s.13,5.1

Geighecoss ]

Construction  $ -8 - § 30264000 $ 60,321,600 $ 45,180,600 § 15,028,800 § 150,804,000

Engineering - § 2,700,000 § 5310000 § 5,310,000 § 3,510,000 § 870,000 § 17,700,000

Environmental Mitigation 3 2§ -8 350,000 $ 350,000, % -8 - $ 700,000

First Nations Consultation  $ $ 460,000 § 910,000 $ 570,000/ § 570,000/ § 340,000 $ 2,850,000

Contingency  § § 2,072,000 § 8,731,310 § 13,761,930 § 13,761,930 § 7545930 $ 45,873,100

Eligible Costs Sub-Total ~ $ - § 5232000 § 45565310 §  80,313530 $ 63,031,530/ § 23784730 $ 217,927,100

$ 264370[8 23550610
Level of Contribution

5.13,8.17
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Appendices

Appendix A Highway 1 Widening (216 Street to Highway 11) Business Case (Parsons, 2016)

Appendix B Annex D — Environnemental and Aboriginal Consultation Information Requirements (Truck
Parking Facility)

Appendix C Highway 17 / Truck Access Synchro / SimTraffic Reports

This report is prepared for the sole use of BC Ministry of Transportation and Infrastructure. No representations of any kind are made
by Urban Systems Ltd. or its employees to any party with whom Urban Systems Ltd. does not have a contract. Copyright 2017.
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1.0 Introduction

Highway 1 is the primary east-west corridor serving and connecting the Lower Mainland to the rest of British
Columbia and Canada. Between the Cassiar Tunnel and 216" Street, the Ministry of Transportation and
Infrastructure (MoTI) invested in widening Highway 1 and replacing the Port Mann Bridge. East of the
Bridge, the highway generally supports three travel lanes in each direction through to the soon to be
constructed 216t Street interchange. East of 216 Street, Highway 1 is four travel lanes with the exception
of the segment between 232 Street (Highway 10) and 264 Street (Highway 13) interchanges where there
is a third eastbound lane.

Several segments of Highway 1 east of 216 Street currently operate at the lower end of acceptable service
levels for a major highway facility during the weekday peak periods and the peak periods on the weekends.
Some sections experience lower recurring as well as non-recurring delays and congestion resulting from
minor incidents / disruptions in the traffic stream. In the short and long term future, the majority of this
section of highway is projected to have insufficient capacity to meet the forecasted travel demands. These
mobility, safety and reliability issues affect provincial travel between Lower Mainland communities and the
rest of the province and impact the movement of goods and services.

In support of accommodating the movement of people, goods and services in British Columbia, the
provincial government’s BC On the Move — 10 Year Transportation Plan identified the commitment to
improve highway capacity and reliability with the widening of Highway 1 between Langley and Abbotsford.
Consistent with this priority, BC On the Move also identified a commitment to work with industry to identify
and construct at least two new truck parking areas nearby key highway corridors in the Lower Mainland.
Truck parking facilities support mobility and reliability investments on BC's highways by providing
convenient and accessible areas to enable commercial vehicles to park and access appropriate amenities.

This Business Case describes the key issues and challenges on the Highway 1 corridor segment between
216 Street in Langley and Highway 11 in Abbotsford as well as the difficulties the trucking industry faces
accessing truck parking and impacts on the network and environment. The options considered and
recommendations for the initial stages of investment in widening Highway 1 (216 Sireet to 264 Street) and
truck parking areas (off Highway 17 east of the Port Mann Bridge in the City of Surrey) to support BC On
the Move are described.

The Highway 1 widening issues, options and recommendations were identified in a report prepared by
Parsons and attached to this Business Case in Appendix A — Highway 1 Widening (216 Street to
Highway 11) Business Case. The recommended truck parking facility reviewed by Stantec included an
assessment of alternative truck parking locations near the Highway 1 corridor in the north Surrey and
Langley areas. The content from the former document and reviews are slightly modified and incorporated
into this overall Business Case.

February 2017 | 1961.0379.06 URBAN

systems
Page 13 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 2

February 2017 | 1961.0379.06 URBAN

systems
Page 14 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 3

2.0 Summary of Existing Conditions

2.1 Highway 1l

Mobility Highlights

Highway 1 between 216 Street and 264 Street services approximately 80,000 vehicles per day, including
over 9,500 trucks, which make up about 12% of total corridor traffic.! Approximately 430,000 truck hours
are spent travelling the corridor each year, equalling about $50M in truck travel and operating costs
annually. The corridor has historically experienced continual but gradual growth, with compound annual
growth rates in annual average daily traffic (AADT) near 1.2% per year.

Today, average travel speeds and times across Highway 1 east of the Port Mann Bridge through to the
Vedder Canal are generally consistent for much of the day at median speeds around 100 km/h, with slight
variances in the morning and afternoon peak period directions as summarized below in Figure 2.1.

Figure 2.1: Highway 1 (152 Street to Vedder Canal) 2015 EB and WB Median Travel Speeds

Median Travel Speed - Highway 1 Eastbound (152 St to Vedder Canal) Median Travel Speed - Highway 1 Westbound (Vedder Canal to 152 5t)

Travel Speed (km/h)
Travel Speed (km/h)

Hour Beginning Hour Beginning

Source: 2015 Lower Mainland Highway Assessment, Urban Systems

During the morning peak hour when the westbound direction accommodates approximately 2,700 vehicles
per hour or about 1,350 vehicles per lane, westbound average travel speeds operate below the posted
speed and are most variable between Highway 13 and 200" Street as illustrated in Figure 2.2 below.
Noticeable drops in median speed are observed near the Highway 13 and Highway 10 interchanges. These
drops correspond with wider ranges of speed variability.

During the afternoon peak hour when the eastbound direction accommodates approximately 3,600 vehicles
per hour or about 1,800 vehicles per lane, travel speeds are well below the posted speed east of 200 Street
through to almost Mount Lehman Interchange in Abbotsford as illustrated below in Figure 2.2. As indicated,
median travel speeds on the corridor decline to almost 40km/hr at the merge point east of 202 Street and
to 80 km/h near the Highway 13 interchange. The corridor experiences significant levels of speed variability

12015 annualized statistics at traffic count station P-17-4EW (Hwy 1, E of Bradner Road)
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FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 4

in the PM peak extending back 2.5 km from the HOV merge point east of 202 Street and separately near
the Highway 13 interchange.

Figure 2.2: Highway 1 (152 Street to Vedder Canal) 2015 Peak Direction Median and Variable Speeds

Speed Varlabluw- AM Peak Hour - Highway 1 Westbound (Vedder Canal to 152 St)
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Source: 2015 Lower Mainland Highway Assessment, Urban Systems

As summarized in the Highway 1 Widening (216 Street to Highway 11) Business Case (2016), a number
of highway segments along the section of Highway 1 between 216 Street and Highway 11 currently operate
at the lower end of acceptable service levels for a major highway facility during the weekday peak periods
and the peak periods on the weekends. These problematic highway segments are characterized by lower
than free flow speeds, relatively high vehicle density, limited freedom to maneuver, and nonrecurring
congestion resulting from minor incidents / disruptions in the traffic stream. In the short and long term future,
the majority of this section of highway is projected to have insufficient capacity to meet the forecasted travel

demands.
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Figure 2.3 displays the observed relationship of traffic volumes to highway speeds on Lower Mainland
freeways as gathered at MoTI permanent and short count sites in 2014. Speeds begin to be affected by
traffic volumes at around 1,400 vehicles per lane per hour, though impacts are relatively minor until volumes
approach 1,700-1,800 vehicles per lane per hour. Above this threshold, additional volume pressure results
in flow breakdown and a steep reduction of travel speeds (i.e. congestion).

Currently, peak directional traffic volumes along the segment are near or at the theoretical maximum for
limited access freeways. If traffic volumes continue to grow at the established historic compound growth
rate of 1.2% per year, AM and PM peak directional volumes will approach 1,950 and 2,600 vehicles per
hour per lane at the end of the planning horizon, respectively. These volumes significantly exceed
theoretical maximums and will likely result in dramatic reductions in travel speeds along the corridor.
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Figure 2.3: Volume / Speed Relationship on Limited Access BC Highways
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Safety Overview

Highway 1 between 216 Street and Highway 11 has a collision rate that is higher than the average for
similar facilities around the province. Figure 2.4 illustrates the historical collision rates on Highway 1 per 1
km LKI segment. While most corridor segments fall below or within range of the critical collision rate,
eastbound and westbound Highway 1 near the Highway 10, Highway 13, and Mount Lehman Road
interchanges experience collision rates greater than 10% above critical rates.

Figure 2.4 - Historical Collision Rates (2009-2012)
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Source: 2015 Lower Mainland Highway Assessment, Urban Systems
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While most collision prone segments experience collision severities below or within the range of provincial
averages, as displayed in Figure 2.5, the collision prone segments of Eastbound Highway 1 near Highway
10 and Mount Lehman Road interchanges record collision severities well above provincial averages.

Figure 2.5 - Historical Collision Severity (2009 - 2012)
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Common collision types include rear end collisions and off road collisions, with contributing factors such as
driver inattention, following too closely, alcohol involvement and fatigue. In addition to the direct collision
costs are significant delay costs that occur when the highway lanes are blocked due to an incident. With
approximately 180 collisions reported to police every year, this means there is collision at least every two
days along this section of the Highway 1 corridor between 216 Street and Highway 11.

Geometric Deficiencies

In addition to the mobility and reliability challenges through this section of Highway 1, the background
Business Case for Highway 1 widening indicated that most structures along the corridor do not meet current
clearance standards of 5.0m for large structures and 5.5m for lightweight structures. In particular, those
structures which are at risk of impact include the Glover Road underpass (4.46m); Roberts Bank Rail
Corridor underpass Tunnel portals (4.4m); 232 Street underpass (4.62m); 264 Street underpass (4.6m);
and Peardonville Road underpass (4.92m). Further, the design of the 232 Street and 264 Street
interchanges with Highway 1 are no longer considered best practices. With increasing highway traffic as
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well as those entering and leaving the corridor, the existing configurations contribute to short weaving and
merging distances which in turn will reduce safety in the long-term.

In summary, the following issues are currently found or are forecast to occur within this section of
Highway 1:

¢ Limited or insufficient capacity during the weekday AM and PM peak periods along most
segments of the Highway 1 section between 216 Street and Highway 11;

+ Anticipated increases in vehicle delays over time corresponding with volume growth along the
corridor

+ High collisions rates that exceed other similar provincial facilities;

+ Vertical clearance issues at a number of existing structures including Glover Road, CP Ralil
overpass / portal, 232 Street, 264 Street, and Peardonville Road; and,

+ Interchange configurations that no longer operate well under the higher traffic volumes
experienced today or forecasted in the future planning horizon.

2.2 Truck Parking?

Stantec Consulting worked with MoTI on Truck Parking Site Investigations in 2016. Based on this work,
several patterns of goods movement were highlighted, and the challenges affecting Lower Mainland
communities regarding truck parking and overall impacts on the economy were examined and summarized.

The trucking sector is essential to supporting communities and the economy by delivering consumer goods,
moving products from manufacturers to intermodal connections and markets, and facilitating the movement
of goods for interprovincial and international trade. There are four distinct segments of the trucking industry:

+ Local Trucking involves 18% of the trucking market moving goods within a 25 kilometre radius;

o Drayage Trucking involves 47% of the trucking market moving goods between ports and
intermodal/warehouse facilities;

s Trans-Border Trucking involves 17% of the trucking market moving goods to and from the United
States; and,

¢ Interprovincial Trucking involves 18% of the trucking market moving goods between provinces.

According to the British Columbia Trucking Association, the for-hire trucking sector (excluding private
company transport fleets) creates $2 billion of annual provincial GDP and employs over 33,500 people in
British Columbia and the Territories. There are 23,274 trucking companies in the province with 90% having
six or fewer trucks. There are an estimated 40,000 trucks hauling more than $3 billion worth of goods
between the province’s gateway ports and other parts of Canada and there are over a million truck trips
crossing at the three Lower Mainland commercial border crossings.

Between 2004 and 2009, the number of heavy trucks in BC grew at a rate of 1.3% per year and the total
number of vehicle kilometres increased by 2.7% per year. The number of trucks is estimated to grow in the
Lower Mainland by 10.0% between 2015 and 2020 with the Drayage segment growing the fastest at an
estimated rate of 3.0% per year.

2 Stantec, Truck Parking Site Investigations, 2016.
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The Local and Drayage segments are considered short haul trucking which is increasingly being centralized
in Surrey in close proximity to numbered highways, ports, intermodal and warehouse facilities,
manufacturers and suppliers. As of December 2012, of the 4,998 registered truck companies in Greater
Vancouver, 2,661 (53.2%) were located in Surrey with the next highest being Langley with 475 companies
(9.5%). In 2011, 19,950 (29.1%) of the 68,595 experienced transportation and warehouse workers within
Greater Vancouver lived in Surrey. The net increase in the number of workers in this sector from 2006 to
2011 within Greater Vancouver (2,990) was accounted for in large part by those living in Surrey (2,590).

A major generator of commercial truck traffic on Highway 1, Highway 17 and along major streets within
Surrey and other municipalities south of the Fraser is the Port of Vancouver which is the third largest port
in North America handling one-fifth of Canada'’s total value of foreign goods trade. The Port of Vancouver
includes 27 major marine terminals handling automobiles, bulk and breakbulk cargo, containers and cruise
ships.

In addition to becoming a trucking central hub, Surrey is also one of the fastest growing communities in
British Columbia. The population of Surrey grew by 9.0% from 2011 to 2015 which is significantly higher
than the Greater Vancouver Regional District and more than double the rate of growth for the province as
a whole during this time. In 2015, the population of Surrey was 526,024 which represented 11.2% of the
entire provincial population.

With increased population growth and development, Surrey must balance residential, commercial and
industrial development with environmental goals and retention of agricultural lands. One of the important
values for the municipality is to maintain quiet conditions within residential neighbourhoods and agricultural
areas. Truck drivers can start their day early in the morning and the sound of a truck engine can be very
loud and disruptive. As a result, heavy trucks with a gross vehicle weights of 5,000 kilograms are banned
by bylaw from parking or being stored within Surrey residential and agricultural areas. The City of Surrey
permits a maximum of one heavy truck within an agricultural property.

In response to the truck parking challenges, the City of Survey has initiated a truck parking facility permitting
process. Currently there are 35 truck parking facilities within different phases of the permitting process:

¢ 5 sites have Permanent Use Permits;
e 5 sites have Temporary Use Permits; and
e 25 ssites are in the Temporary Use Permit Process.

It is estimated that the 35 truck parking facilities supply approximately 2,700 heavy truck parking stalls
within Surrey but that an additional 2,000 truck stalls are required to meet truck demands within the
community. In 2015, the City of Surrey estimated that 1,000 of the 6,000 registered trucks were illegally
parking in the city. A potential private sector development within South Campbell Heights (near 16" Avenue
and 192 Street) could supply 900 to 1,200 additional stalls, but as of the date that the Stantec Truck Study
was drafted, the City of Surrey had not received a formal application for development of this property.

North Surrey is one of the areas that truck drivers see a need for additional overnight truck parking. The
City of Surrey has also long indicated a need for overnight truck parking along what is now the South Fraser
Perimeter Road (Highway 17). Trucks are required to travel on designated truck routes within Surrey and
there is limited opportunity to leave Highway 17 and stay on truck routes

February 2017 | 1961.0379.06 URBAN

systems
Page 21 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 10

Truck drivers that do not have overnight parking would need to take time and travel significant distances
through heavy traffic during peak periods to find potential parking areas further away from the Highway 1
and 17 corridors. The truckers that would benefit the most from new parking near Highway 17 would likely
be those that are the most unfamiliar with the Surrey road network, take the longest long time to find parking
at night and travel well away from the highway corridors. Conversely parking near Highway 17 is likely to
appeal less to those that already have or use parking facilities near this highway corridor. Based on this
information, it is quite likely that truckers passing through Surrey could, like their United States counterparts,
incur over an hour of time to find suitable parking each night.

Passenger vehicle stalls are also in demand at truck parking facilities. The expectation is that local truckers
will drive to the parking facility, leave the passenger vehicle parked and drive away in the heavy truck. This
is in response to a long standing need in Surrey for local truck drivers to park their passenger vehicles at
the same lot as their heavy truck is parked and avoid the need to have a third party drop them off and pick
them up at the site on a daily basis.

There are few overnight truck parking facilities located near residential areas and Surrey bylaws state that
parking within residential areas is not allowed. Therefore, the current situation requires local truckers to
park their trucks well away from their residence and either drive themselves to the truck parking location,
use public transit (which would add increased time for the driver), or travel by taxi (at an increased cost) or
with a third party.

In the absence of a new truck parking development, there is a risk that trucks will park illegally within
municipalities creating potential safety risks along roadways and noise issues within residential and
agricultural areas. Environmental damage from oil leaking from trucks is also a concern.

Suggestions provided during the stakeholder consultation included the need for truck parking with asphalt
surfaces, fencing, lighting, security cameras and sanitation features (sani-dump, plumbed toilets and
waste/recycling receptacles). The need for parking to accommodate long combination vehicles, long haul
vehicles and shorter vehicles at affordable prices was also recommended by stakeholders.
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3.0 Concept Development & Cost Estimates

This section of the Business Case highlights the options considered and the preferred concepts developed
for widening Highway 1 and supplying a new truck parking facility.

3.1 Highway 1

a. Mainline Capacity

As part of the Highway 1 widening, the median area is generally wide enough across the corridor to provide
the additional eastbound and westbound lanes. Beyond that, the method of widening for either general
purpose traffic or high-occupant vehicles (HOVs) were considered. The fundamental consideration was the
safety and efficiency for the transitions at either end. Parsons’ original Highway 1 Widening study
considered four options, as displayed in Figure 3.1. These include:

1. One general purpose lane in each direction between 202 Street and Highway 11;
2. New HQV lane in each direction between 202 Street and Highway 11;
3.5.13

4. New general purpose lane in each direction between Glover Road and Highway 11, and extend
existing HOV lanes to Highway 10;

Considering highway usage, capacity and operational performance, Option 3 was selected as the

preferred lane designation in each direction. $-13
s.13

s.13 This option was considered to offer the most appropriate balance
between providing corridor capacity, accommodating special purpose lanes, as well as adding / removing
lanes in a safe and efficient manner that is consistent with driver expectations.
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Figure 3.1 - Mainline Capacity Improvement Option Concepts
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b. Interchange Reconfiguration

To accommodate the additional lane in each direction of travel along the mainline, the existing overpass
structures at the 232 Street and 264 Street interchanges require replacement as the current horizontal and
vertical clearances are insufficient or substandard. Noting that the existing interchange configurations do
not reflect current best practices given the high traffic volumes to be accommodated, and that the existing
structures need to be replaced given the constraints mentioned above, a number of interchange
reconfiguration options were developed. The preferred options would then form part of the Highway 1
widening project scope.

For the purpose of this Business Case, only the 232 Street Interchange options are highlighted for
discussion. Several configurations were developed to improve upon the deficient geometry associated with
the existing cloverleaf interchange configuration as well as to accommodate future travel demand. A total
of four improvement options were developed for the 232 Street interchange and are described as follows:

e Option 1: Parclo B Interchange Configuration with Roundabouts

February 2017 | 1961.0379.06 URBAN

systems
Page 25 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 14

+ Option 2: Parclo B Interchange Configuration

e Option 3: Parclo B Interchange Configuration with 72 Avenue Flyover
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+ Option 4: Split Diamond Interchange Configuration

©

Focused traffic analysis, cost estimating, and other measurements were conducted to assess interchange
options with respect to the evaluation criteria. As displayed in Table 3.1, Option 3 is preferred as it
provides significant improvements in network connectivity compared to the base case at comparable
benefit-cost ratios. Option 3 includes a new bridge structure across Highway 1 along 72 Avenue, removing
east-west local traffic from the interchange.
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Table 3.1: Highway 10/ 232 Street Interchange Evaluation Summary

Criteria Option 1 Option 2 Option 3 Option 4
Travel Time 0 hrs AM peak period (2014) 20 hrs AM peak period (2014) 0 hrs AM peak period (2014) -10 hrs AM peak period (2014)
Savings -20 hrs PM peak period (2014) 0 hrs PM peak period (2014) -20 hrs PM peak period (2014) -20 hrs PM peak period (2014)
0 hrs AM Peak Period (2045) 30 hrs AM Peak Period (2045) 10 hrs AM Peak Period (2045) -20 hrs AM Peak Period (2045)
20 hrs PM Peak Period (2045) 30 hrs PM Peak Period (2045) 10 hrs PM Peak Period (2045) 40 hrs PM Peak Period (2045)
-$0.4 M Travel Time Savings (25 years) | $2.4 M Travel Time Savings (25 years) -$0.8 M Travel Time Savings (25 years) | -$1.2 M Travel Time Savings (25 years)
Implementation $40 M $45M $57TM $54 M
Costs
Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts
5.0 Ha - Potential Surplus 10.3 Ha - Potential Surplus 5.0 Ha - Potential Surplus 8.4 Ha — Potential Surplus
Network No improvement as compared to the | No improvement as compared to the | Significant improvement compared to | Moderate improvement compared fo
Connectivity base case. base case. base case. base case.
Provincial The proposed configuration, as | The proposed configuration, as | The proposed configuration, as | The proposed configuration, as
Movements compared to the base case, does not | compared to the base case, does not | compared to the base case, provides | compared to the base case, is
provide any improvements for the | provide any improvements for the | some improvements to the provincial | detrimental to some  provincial
provincial movements between | provincial movements between | movements between Highway 1 and | movements between Highway 1 and
Highway 1 and Highway 10 and may | Highway 1 and Highway 10 and may | Highway 10. Highway 10.
even cause some reduction in mobility | even cause some minor reduction in
for these key movements. mobility for one movement.
Benefit / Cost and BIC=02 BIC=03 BIC=02 BIC=02
NPV NPV=-§30 M NPV=-§31 M NPV=-§42 M NPV=-841 M
Overall Possible Possible Preferred Not Preferred

Source: Highway 1 Widening (216 Street to Highway 11) Business Case, Parsons (2016)
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c. Overall Project Scope & Cost Estimate

At this stage, the Highway 1 widening and area improvements would extend from east of the soon to be
built 216 Street interchange up to but not including the 264 Street interchange. This would include the
following sequence of improvements as summarized below:

e 232 Street Interchange which involves reconfiguring the existing interchange, replacing the existing
underpass structure and constructing a new 72 Avenue underpass structure.

+ 2.1km widening between the soon to be constructed interchange at 216 Street and the 232 Street
Interchange as previously described. This widening would involve the removal and construction of
a new CP Rail crossing and Glover Road underpass structure.

+ Widening in the westbound direction for approximately 5.8km between 264 Street to 232 Street.
Three eastbound general purpose lanes are already provided between 232 Street and 264 Street.
No new structures or modifications to existing structures are required as part of this project.

The limits of the widening in both the eastbound and westbound directions are illustrated in Figure 3.2.
Beyond these project limits, the Ministry will widen Highway 1 from four to six lanes in both directions
through to Highway 11 as financial resources become available in future.

Figure 3.2 - Project Limits for Highway 1 Widening & Area Improvements
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Conceptual cost estimates have been prepared by Parsons for all Highway 1 six laning project components
and summarized in Table 3.2. The recommended capital improvements are estimated at $205.5 M (Class
C, 2016 $). All improvements are to take place within the rights-of-way that are provincially owned.

Table 3.2: Highway 1 Widening Cost Estimates (2016 $)

. Highway 1 -
Highway 1 - Highway 1 -

Widening WB
Highway 1 - 26th Streetto | 1 oening WB East264§:h st | Highway 1 Total
232nd Street East of 248 ey

232nd Street Overpass to East Only

Interch Ov to 72nd
niercnange Widening R Of248 St

Overpass
P Overpass

Pre-development Activities = § 3

Property Acquisition = § -
Administration & Other = § 5,850,000, § 5,330,000 § 1,430,000, § 819,000 § 13,429,000
Non-Eligible Costs Sub-Total 5850000 $ 5,330,000 1,430,000 819,000 § 13,429,000

B: Eligible Costs
Construction |~ 55,500,000 § 54,100,000/ § 13,287,000 § 7,757,000, $ 130,644,000
Engineering | § 6,500,000 § 5,900,000 $ 1,800,000/ § 1,000,000 § 15,200,000
Environmental Mitigation = § . "s -
First Nations Consultation = § 800,000 $ 800,000 $ 600,000 § 300,000 § 2,500,000
Contingency = § 18,600,000, § 18,000,000, $ 452,100 § 2,627,000, § 43753,100
Eligible Costs Sub-Total = § 81,400,000 $ 78,800,000 $ 20,213,100 § 11684000 § 192,097,100
Project Total || § 87,250,000 § $ 21643100 §

Source: Parsons, Class C estimates, 2016
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3.2 Truck Parking

The truck parking review considered thirteen potential sites within Surrey as well as others in adjacent
municipalities as illustrated in Figure 3.3. Pre-screening was completed to filter the sites down to the top
four areas identifying two sites for further option analysis.

Figure 3.3: Candidate Truck Parking Sites
$.13,8.17

Source: Stantec Consulting, 2016

Conceptual layouts were developed to determine drive-through stall capacity and other site related
environmental issues. The areas were also reviewed to determine if passenger vehicle parking could be
accommodated to support the storage of trucks for local truck drivers that live within the Lower Mainland.
Although staging could be a potential use for these sites, the analysis did not consider any additional factors
or design modifications to support commercial truck staging relating to DeltaPort.
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The evaluation resulted in the following shortlisted top ranked sites that include:

« Option 1: 11688 Highway 1 (accessed via Highway 17), east of Port Mann Bridge, south of CN Rail —
Large Site

Source: Stantec Consulting

« Option 2: 11688 Highway 1 (accessed via Highway 17), east of Port Mann Bridge, south of CN Rail —
Small Site

Source: Stantec Consulting

s.13,5.16,8.17

Source: Stantec Consulting

February 2017 | 1961.0379.06 URBAN

systems
Page 32 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case |

a2l

It must be noted that, although Option 1 and 2 could be combined as a single site with 220 trucking stalls,
it was decided to separate these into a large area with 158 truck stalls (Option 1) and a smaller area with
62 truck stalls (Option 2) for phasing purposes. A summary of the key attributes of the short-listed site
options is displayed in Table 3.3.

Location

Option

#

1 11688
Highway 1
north of
SFPR, east
of Port
Mann
Bridge,
south of
CN Rail

2 11688
Highway 1
north of
SFPR, east
of Port
Mann
Bridge,
south of CN
Rail

Table 3.3 - Site Information Summary

Features # of
Stalls
- Washroom/ 158
Showers Pull
+ Sani-dump Through
» Lighting with Heavy
standard lamps Truck

« Security fence

around parameter

- 5 parking spots 44

for B-Trains Passenger
- Protected T Vehicle

intersection with

half signal along

SFPR

Security

Gatehouse
+ Washroom/ 62

Showers Back-in
- Sani-dump Heavy
- Lighting with Truck

standard lamps

- Security fence

around parameter

« Protected T

intersection with
half signal along
SFPR

- Security

Gatehouse
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- High potential for Japanese

Estimated
Cost

Significant Issues
Identified/Risks

Near Bon Accord Creek (salmon  $30,000,000
habitat) and two small OR
watercourses run through) $189,900 /
High potential for Japanese Truck Stall
Knotweed

High archaeological potential at

original ground elevation (under

fill)

Adjacent to railway

Fill placed may present

geotechnical settlement issues

Requires water line extension

works

Parking area may be reduced if

“no disturbance” zones are found

Expandable to include Option 2

Site)

Near Bon Accord Creek (salmon  $17,000,000
habitat) and two small OR
watercourses run through) $274,200 /
Truck Stall
Knotweed

- High archaeological potential at

original ground elevation (under
fill)

Adjacent to railway

Fill placed may present
geotechnical settlement issues
Requires water line extension
works

Parking area may be reduced if
“no disturbance” zones are found
Expandable to include Option 1
Site)
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Option Location Features Significant Issues Estimated

# Identified/Risks Cost
3 s.13,8.16,8.17

Source: Stantec Consulting, 2016

Option 1 was selected as the recommended truck parking area as it results in the greatest additional
number of truck parking stalls constructed and is the least expensive to construct on a per-stall basis. The
site would support 158 pull through truck and 44 passenger vehicle parking stalls. The site would be
connected to Highway 17 through a new signalized protected T-intersection with left-turn and right-turn
lanes.

As displayed in Table 3.4 below, Stantec estimates the total cost of the preferred option at $30 M (Class
D, 2016 $). This estimate includes $29.9 M for capital works and® 13317 for property acquisition.

Table 3.4: Truck Parking Area Cost Estimates (2016 $)

Costs Truck Parking

A: Non-Eligible Costs

Pre-development Activities = € 170,000
Property Acquisition = $ $.13,8.17
Administration & Other = § 3,900,000
Non-Eligible Costs Sub-Total $ $.13,8.17
B: Eligible Costs
Construction = § 20,160,000
Engineering $ 2,500,000
Environmental Mitigation = § 700,000
First Nations Consultation $ 350,000
Contingency  § 2,120,000
§

Eligible Costs Sub-Total 25,830,000
Project Total | § 30,000,000

Source: Stantec, Class D Estimates, 2016
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It should be recognized that the Ministry plans to convert or remove at-grade signalized intersections along
Highway 17 as traffic volumes increase to ensure travel reliability and improve safety along the corridor.
Therefore, the provision of an at-grade signal on Highway 17 for the proposed truck parking area is
expected to be removed and replaced with upstream and downstream interchanges for truck and vehicle
access.

To quantify signal disbenefits to Highway 17 through traffic, the operational analysis considered the impact
of signals on Highway 17 based on 2017 and 2027 projected traffic volumes. A signalized protected-T
configuration was modelled, consistent with Stantec’s traffic impact recommendations and volumes. A
signalized protected-T ensures eastbound free flow operations, with through movement traffic control on
the westbound approach only.

Figure 3.4 illustrates the estimated site and highway traffic volumes at the proposed partial signal on
Highway 17 at the truck parking site. The operational assessment indicates that by managing signal
interruptions, highway delays in the westbound direction may be minimized at an estimated level of service
E or better during peak periods. Beyond ten years, it is anticipated that the signals will be replaced with
grade-separated interchanges along Highway 17. Synchro and SimTraffic analysis results are included in
Appendix C.

-

Figure 3.4: Turning Movements at Highway 17 / Truck Access in 2017 and 2027
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4.0 Multiple Account Evaluation

This section describes the evaluation of the costs, benefits, impacts, and risks of the preferred
improvements based on a Multiple Account Evaluation (MAE) approach that is consistent with the BC
Provincial Business Case Guidelines. The MAE methodology is intended to capture both the quantifiable
measures of project cost and direct project benefits, in addition to more qualitative measures of direct
project benefits. Within the MAE, the quantitative measures are monetized over a 25-year period using a
6% discount rate to determine the Net Present Value (NPV) and Benefit-Cost (B/C) Ratio. For this
assignment, two concurrent but separate MAEs were completed for the Highway 1 six laning (216 Street
to Highway 13) and Surrey Truck Parking facility improvements. The following accounts were assessed:

+ Financial
o Project Costs (construction, engineering, property)
o Truck Facility Revenue and Expenses
o Maintenance (annual and periodic rehabilitation)
o Salvage Value
e Customer Service
o Mobility (travel time and vehicle operating cost savings)
o Safety (collision reductions)
¢ Social/Community
o Noise and Visual Impacts
Community Displacement
Community Severance
Reduction in lllegal Truck Parking
Sustainable Transportation
o Consistency with Provincial Plans
¢ Environmental
o Terrestrial
o Aquatic
o Archaeological / Historical
o GHG Reduction
e Economic
o Net Present Value
o Benefit-Cost Ratio

o o o O

4.1 Financial Account

The financial account represents the discounted life-cycle costs over 25 years. These include the initial
investment (construction, property acquisition, engineering and project management), annual maintenance
and rehabilitation costs, and the salvage value at the end of the project’s life cycle. In order to represent
common dollars, the Present-Value (PV) method is typically used to discount future costs. A discount rate
of 6% was assumed for this evaluation, as is consistent with the Provincial Business Case guidelines.

Table 4.1 summarizes financial account components including project costs, truck facility revenue and
expenses, maintenance and rehabilitation costs, and salvage value. These components are discussed in
further detail below.
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Table 4.1: Estimated Project Capital and Property Costs

Highway 1 Widening & .13
Overpass/Interchange Improvements

FINANCIAL ACCOUNT

PV Revenue - $4.4 M
PV Expenses - -$4.4M
Capital Cost (2016 $) $205.5 M $29.9 M
Property Cost (2016 $) - 5.13,5.1
Capital Cost (PV) $179.5 M $27.0M
Property Cost (PV) - $0.1 M
Maintenance (PV) $2.0M $0.3 M
Salvage Value (PV) -$243 M -$1.6 M
Total Incremental Cost $157.2M s.13,8.17

» Project Costs. Conceptual cost estimates were prepared for the Highway 1 Six Laning project by
Parsons. Project costs for this business case reflect improvements between 216 Street and 264
Street only, and exclude the 264 Street interchange. The capital cost for Highway 1 six laning and
associated works was estimated to be $205.5 M (Class C). No property costs are included as all
improvements are to occur within the provincial right-of-way. Further details on Parsons’ project
costs for the entire 216 Street to Highway 11 segment are provided in Appendix B of the original
Parsons Highway 1 Widening (216 Street to Highway 11) Business Case, found in Appendix A of
this report.

Conceptual level cost estimates were prepared by Stantec for the Truck Parking Facility project.
The capital cost for the facility was estimated at $29.9 M (Class D). An additional $-13:-17
5.13,8.17

As projects will be constructed and completed over the span of the next five fiscal years, project
costs are discounted to present value at a rate of 6% for economic analysis.

P> Truck Facility Revenue and Expenses. Stakeholder consultation conducted by Stantec indicated
that a charge of $200 / month was considered a reasonable fee for overnight truck parking. This
revenue is assumed to offset facility operating and maintenance costs so that the Province of British
Columbia neither gains revenue from operations nor subsidizes operations and maintenance of the
site. Projected expenses for the truck parking facility include business license fees, repairs and
maintenance, supplies, janitorial, security, snow removal, sweeping and scrubbing, equipment
servicing / PMP, utilities, telephone and management services. Discounted 25 year facility
operating expenses were estimated by Stantec at $4.4 M. As the facility will be managed to be
revenue neutral, with user costs set to cover expenses, this number has not be factored into the
overall economic assessment of the project.

> Maintenance. Annual maintenance costs are calculated using values as described in the Default
Values for Benefit Cost Analysis In British Columbia 2012. The annual maintenance of new roads
is estimated to be approximately $3,839 per lane kilometre, while periodic rehabilitation costs which
assume hot mix paving once every 15 years are estimated to be $110,000 per lane kilometre. 25
year Maintenance costs for Highway 1 Six Laning were calculated to reflect a proportion of total
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Highway 1 Six Laning (216 Street to Highway 11) maintenance costs as presented in the original
Parsons Six Laning report and are estimated at $2.0 M. Stantec’s review provides a 25 year
maintenance cost of $0.3 M for the Truck Parking Facility which assumes resurfacing at the 20 year
horizon.

P> Salvage Value. The salvage value represents the value of the investment at the end of the analysis
period. As a salvage value for the discrete 216 Street to 264 Street segment was not included in
the Parsons analysis, a salvage value of -$24.3 M was calculated to reflect 80% of project capital
costs discounted to the end of the analysis period. The Stantec Review’'s stated 25 year salvage
value of -$1.6 M was used for the truck parking facility.

4.2 Customer Service Account

The customer service account represents the cost to the roadway users over the project’s life cycle. This
includes travel time and vehicle operating costs, and collisions accrued and discounted over 25 years.
Improvements to the corridor that result in improved mobility and safety can be compared to the financial
account of the project.

Benefits in the customer service account identify benefits to roadway users, but also reflect improvements
to local, regional, and provincial connectivity because they reflect the reduced travel time and lower collision
costs experienced by these trips.

P> Mobility. Mobility savings provides a monetary value of travel time savings for all traffic on the corridor.
Travel time benefits were calculated separately for both projects for private vehicles and trucks using
the assumed travel time costs as summarized in Table 4.2.

Table 4.2: Value of Travel Time

Vehicle/Driver Type Value ($ per hour)

Automobile $15.94
Single Unit Truck $46.03
Combination Truck $53.30

Source: Default Values for Benefit Cost Analysis in British Columbia, BC MoT
Planning and Programming Branch, 2012.

Projected 25-year travel time and vehicle operating cost savings as are estimated for each project in
Table 4.3 (2016 dollars based on a discount rate of 6%).

The 25 year travel time and vehicle operating benefits for Highway 1 Six Laning were calculated to
reflect a proportion of total Highway 1 Six Laning (216 Street to Highway 11) travel time and vehicle
operations benefits as presented in the original Parsons Six Laning report and are estimated at $172.2
M and $11.1 M, respectively. These benefits mainly reflect changes in mainline operating speeds
resulting from improvements. Present value benefits reflect a post-construction 25 year analysis period
(2023 1o 2047).

The 25 year travel time and vehicle operations benefits for the truck parking facility are comprised of
two components. The first component reflects travel time and vehicle operating benefits to trucks and
vehicles using the truck parking facility and the second component calculates the ten year disbenefits
to Highway 17 through traffic of a new truck access signal at the parking facility. 25 year truck facility
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user benefits are as reported in the Stantec review and result in $23.8 M and $7.0 M in travel time and
vehicle operating savings. This calculation assumes 125 trucks will use the facility each weekday and
that these trucks would otherwise travel an additional 45 minutes / 15 km per direction each day in
search of parking. It is assumed that without the additional vehicle parking stalls, 33 truck drivers would
be dropped off / picked-up at the parking lot each day in private vehicles that would add an additional
45 minutes and 20 km of private vehicle driving per day.

Ten year signal delay disbenefits to Highway 17 through traffic were calculated by Urban Systems
using the Synchro / SimTraffic modelling application. A ten year horizon was chosen for the signal as
it is likely that the facility will be served by a nearby upgraded interchange in the medium term future.
A signalized protected-T configuration was modelled, consistent with Stantec’s traffic impact
recommendations and volumes. A signalized protected-T ensures eastbound free flow operations, with
through movement traffic control on the westbound approach only. AM and PM peak hour 10 year
westbound approach delays were calculated from a series of SimTraffic runs. The signal results in
Highway 17 vehicle travel time and operation costs of -$2.2M and -$0.2M, respectively.

Table 4.3: Estimated Mobility Benefits (2016 $ PV) <13

Hwy 1 Widening &
Overpass/Interchange

Improvements
Travel Time Savings (PV) $172.2M $23.8M
Vehicle Operating Savings (PV) $11.1M $7.0M
Hwy 17 / Truck Access Signal Travel Time Costs (PV) - -$2.2M
Hwy 17 / Truck Access Signal Veh. Operating Costs ) $02 M
(PV) '
Total Incremental Mobility Benefits (PV) $183.3M $284M

It is worth noting that the travel time benefits noted above are incurred after project completion and do
not account for the potential offsets to travel time during construction due to traffic disruption. The
disruption to travel time during construction would only be temporary and should be managed through
a traffic management plan.

P> Safety. The Collision Prediction Model (CPM), a spreadsheet tool developed by BC MoTl, was used
by Parsons to estimate the potential safety benefits resulting from Highway 1 Six Laning improvements
along the entire 216 Street to Highway 11 segment. Using a combination of collision modification
factors (CMFs) for BC and from the Highway Safety Manual, the CPM was used to evaluate and
compare the safety benefits.

The Parsons Six Laning Business Case estimates an incremental 13% reduction in collisions over the
analysis period. Using information provided in the original business case on total number of collisions
along the entire corridor per year as well as existing and improved breakdowns in collision type, Urban
Systems recalculated incremental 25 year collision benefits to reflect the 216 Street to Highway 13
segment only.
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The value of various collisions (by severity), as described in the Default Values for Benefit Cost
Analysis In British Columbia 2012 is summarized in Table 4.4.

Table 4.4 Cost of Collisions to Society

Vaue 5 pe houn

Fatal $6,385,999
Injury $135,577
Property Damage $11,367

The proposed six laning improvements are expected to result in 25 year safety benefits valued at $6.5
M.

An analysis of safety impacts resulting from the construction of the truck parking facility was not
conducted.

4.3 Social/Community Account

This account evaluates the potential impacts of each project on the community. These are generally
qualitative measures but are considered in combination with the more quantifiable economic indicators.
The following factors have been included in this review:

s Noise, Visual Impacts

¢ Community Displacement — Property takes, partial and full; and

¢ Community Severance — the ‘barrier effect’ of the highway on local and pedestrian traffic.

o Reduction in lllegal Truck Parking

e Sustainable Transportation — actions that promote non single-occupant vehicle modes of travel
such as carpooling, walking, cycling, and public transit

e Consistency with Provincial Plans

Social/community impacts of both projects are summarized in Table 4.5 as they relate to the existing
conditions and are evaluated based on their estimated positive benefit, neutral or negative impact to key
stakeholders.
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Table 4.5: Summary of Socio-Community Account Indicators

Highway 1 Six Laning Highway 17 Truck Parking Facility

Neutral
Both noise and visual impacts are expected to
remain relatively the same as today with the

Noise and Visual = proposed improvements. All widening is to
Impacts occur within the existing freeway median.
Neutral
Effects of widening on community
Community displacement are limited as all improvements,

Displacement including the 232 Street interchange
reconfiguration, will occur within the provincial

right-of-way.

Significant Benefit
Six laning improvements will add a new bridge

Community structure across Highway 1 at 72 Avenue.
Severance This improved network connectivity reduces
the barrier effect of the highway and removes
east-west traffic from the interchange.
N/A
Reduction in
lllegal Truck
Parking

Modest Benefit
The proposed improvements include a 6 km
extension of existing Highway 1 HOV lanes

Sl from 202 Street to Highway 10. HOV lanes

Transportation . .

P provide reserved lanes for carpool vehicles
and public transit and can act to incentivise
sustainable transportation choices.

Significant Benefit
. ... | Six Laning Highway 1 through the western
Consistency with  Hiighway &

Fraser Valley was specifically identified in BC
on the Move, the Province's ten year
transportation plan.

Provincial Plans
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Neutral
The truck parking facility is not located near a
residential or commercial zone. Neighbouring land
uses are two Provincial highways and a rail yard /
shunting facility. Any additional noise or visual
impacts that may occur as a result of the truck
parking facility will have very limited impacts on
Surrey residences and businesses.

Neutral
The truck parking facility will be constructed on a
vacant lot. No residential or commercial displacement
is anticipated.

Neutral
The truck parking facility will have limited effects on
community severance.

Modest Benefit
The proposed improvement provides 158 new truck
parking stalls in the City of Surrey, which helps
address the estimated 2,000 truck parking stall
deficiency in that municipality.

Neutral
The truck parking facility will have limited sustainable
transportation effects.

Significant Benefit
BC on the Move, the Province's ten year
transportation plan, commits to constructing at least
two new truck parking areas in the Lower Mainland.
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4.4 Environmental Account

The environmental account is intended to identify any significant environmental impacts resulting from the
proposed improvements. This is not intended to replace an environmental assessment, if required, but only
as a qualitative measure of potential impact. In addition, qualitative measures of reduced greenhouse gas
(GHG) emissions have also been included. The qualitative environmental review for both projects is
summarized in Table 4.6.

MoTI| Responses to Infrastructure Canada Annex D — Environmental and Aboriginal Consultation
Information Requirements as it pertains to Highway 1 six laning is included in Appendix C of the original
Parsons Highway 1 Widening (216 Street to Highway 11) Business Case found in Appendix A of this
report. MoTIl Responses to Infrastructure Canada Annex D as it pertains to the truck parking facility is
included in Appendix B of this report.

Terrestrial

Aquatic

Archaeological /
Historical

GHG Reduction

Table 4.6: Summary of Environmental Account Indicators

Highway 1 Six Laning Highway 17 Truck Parking Facility

Neutral
Effects on terrestrial resources due to the Highway 1
widening would be limited as all widening is within the
median of an existing freeway.

Neutral
Effects on aquatic resources due to the Highway 1
widening would be limited as all widening is within the
median of an existing freeway.

Neutral
Effects on archaeological or historical sites due to the
Highway 1 widening would be limited as all widening is
within the median of an existing freeway.

Significant Benefit
Highway 1 Six Laning will significantly decrease vehicle
idling through the segment as a result of improvements in
vehicle operating conditions and may act to promote the
use of High Occupancy Vehicles with the extension HOV
facilities to 232 Street.
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Unknown

Modest Impact
According to Stantec's review, the truck
parking facility will be constructed in an
area with or adjacent to streams
supporting fisheries with modest impacts
that will need to be mitigated.

Unknown

Modest Benefit
The truck parking facility will have a
modest benefit on GHG emissions as
fewer trucks will travel long distances in
search of parking.
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4.5 Multiple Account Evaluation Summary

A summary of all MAE accounts considered in this Business Case is provided in Table 4.7. These include
both quantitative measures used for the economic evaluation of the project and qualitative measures of
direct project benefits and wider scale indirect benefits. Key economic indicators such as Net Present Value
(NPV) and Benefit-Cost Ratio (B/C), are included for a 25-year period. The costs reported in the table below
have been discounted to present value (PV) using a 6% discount rate.

Widening Highway 1 between the new 216 Street interchange and the 264 Street interchange, including a
full interchange reconfiguration at 232 St and all associated overpass improvements, results in a Net
Present Value of $32.6 M and a benefit/cost ratio of 1.2, which is considered verv impressive due to the
. . . . 813,517

overall scale of the project. Constructing the proposed truck parking facility

$.13.8.17 results in a Net Present Value of $2.6 M and a benefit/cost ratio of 1.1. The
two improvements will result in overall benefits to the local, provincial and national economy. The
anticipated social and economic benefits of both projects are also well aligned with provincial objectives.
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Table 4.7: Multiple Account Evaluation Summary

Highway 1 Widening &

Overpass/Interchange
Improvements (@
I
PV Revenue - $4.4M
PV Expenses - -$4.4M
Capital Cost (2016 $) $205.5M $29.9M
Property Cost (2016 $) - 13,817
Capital Cost (PV) $179.5M $27.0M
Property Cost (PV) - $0.1 M
Maintenance (PV) $2.0M $0.3 M
Salvage Value (PV) -$243 M -$1.6 M
Total Incremental Cost $157.2M 5.13,8.17
| CUSTOMERSERVICEACCOUNT | |
Travel Time Savings (PV) $1722M $23.8M
Vehicle Operating Savings (PV) $11.1 M $7.0M
Hwy 17 / Truck Access Signal Travel Time Costs (PV) -$2.2M
Hwy 17 / Truck Access Signal Veh. Operating Costs (PV) -$0.2 M
Safety (PV) $6.5M N/A
Total Incremental Benefits (PV) $189.8 M $284M
| SOCIAL/COMMUNITYACCOUNT [ |
Noise and Visual Impacts o o
Community Displacement o o
Community Severance [ ] ()
Reduction in Illegal Truck Parking N/A o
Sustainable Transportation 9 >
Consistency with Provincial Plans [ [
CENVIRONMENTALACCOUNT [ ]
Terrestrial (0 Unknown
Aquatic o e
Archaeological / Historical o Unknown
GHG Reductions [ ) 9
Net Present Value $32.6 $26M
Benefit-Cost 1.2 1.1

(1) MAE evaluation from the Highway 1 Widening (216 Sireet to highway 11) Business Case, Parsons, 2016. Customer service
assessment extrapolated from the 15 year evaluation provided in background business case (including Class C estimates).
(2) MAE evaluation from Stantec assessment of the proposed truck parking area, 2016 (including Class D cost estimates).

o ) O e O
Significant Benefit Modest Benefit Neutral Modest Impact Significant Impact

February 2017 | 1961.0379.06 URBAN

systems
Page 45 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 34

February 2017 | 1961.0379.06 URBAN

systems
Page 46 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 35

5.0 Sensitivity Analysis

In order to consider the risks and uncertainties inherent in this type of evaluation appropriately, a sensitivity
analysis was conducted. This approach considers a range of uncertainty for key factors in the project
assessment. The result is that the conclusions reached can be tested for resiliency against potentially
changed economic conditions. For this assignment, sensitivity analyses were conducted for discount rates,
and cost estimates.

5.1 Discount Rates

To convert future project related costs and benefits to a common present value for comparison, a discount
rate was used in the benefit-cost evaluation. This rate is typically set to reflect the rate of inflation and is
therefore, subject to changes depending on overall economic circumstances. In this type of evaluation, the
discount rate is of particular importance for future benefits (mobility and safety). However, project costs are
also affected where future costs must also be discounted to represent present value. According to the BC
Ministry of Transportation’s Benefit-Cost Guidebook, a discount rate of 6% should be used for Provincial
benefit-cost evaluation. This value has been used for the original analysis presented above. On the other
hand, the Transport Canada — Guide to Benefit-Cost to Analysis indicates that a rate of 10% is appropriate
for federal business cases. Consequently, in order to test the sensitivity of the results of this evaluation, the
benefit-cost analysis was also calculated using the 10% discount rate as preferred by Transport Canada,
and an additional 8% rate for comparison. The results of the analysis are summarized in Table 5.1.
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Table 5.1: Discount Rate Sensitivity

Highway 16 Laning Truck Parking Facility

Discount Rate Discount Rate
6% L 10% | 6% 8% | 10%

PV Revenue - - - $4.4M $3.5M $2.8 M
PV Expenses - - -$4.4 M -$3.5M -$2.8 M
Capital Cost (PV) $1795M $172.0M $165.0 M $27.0M $26.1M $253 M
Property Cost (PV) . . $.13,.17

Maintenance (PV) $2.0M $1.4M $1.1M $0.3 M $0.2 M $0.1M
Construction Salvage Value (PV) -$243 M -$13.8 M -$8.0 M -$1.6 M -$1.5M -$1.4 M

Total Incremental Cost (PV) $157.2M $1596 M $158.1M 5.13,5.17
CUSTOMER SERVICE ACCOUNT

Travel Time Savings (PV) $172.2M $1269 M $95.5M $23.8 M $18.8 M $15.1M
Vehicle Operating Savings (PV) $11.1M $8.1 M $6.1 M $7.0M $5.5M $4.4M
Hwy 17 / Truck Access Signal $22M $1.9M $1.6M
Travel Time Costs (PV) - - -

Hwy 17 / Truck Access Signal -$0.2 M -$0.1 M -$0.1 M
Veh. Operating Costs (PV) - - -

Safety (PV) $6.5M $4.9M $3.8 M N/A N/A N/A

Total Incremental Benefits (PV)  $189.8 M $139.9M $1054M $284M $22.3M $17.8M
KEY ECONOMIC INDICATORS

Net Present Value $32.6 M -$19.7M -$52.7M $26M -$2.6 M -$6.3 M
Benefit-Cost Ratio 1.2 0.9 0.7 1.1 0.9 0.7

This analysis indicates that the key economic indicators are sensitive to a reasonable variation in discount
rate. As expected, the economic indicators are improved with reduced discount rate assumptions. At an
8% discount rate, the Highway 1 widening project results in a NPV of -$19.7 M and a B/C ratio of 0.9, while
the Truck Parking project results in a NPV of -$2.6 M and a B/C ratio of 0.9. At a 10% discount rate, the
Highway 1 widening project results in a NPV of -$52.7 M and a B/C ratio of 0.7, while the Truck Parking
project results in a NPV of -$6.3 M and a B/C ratio of 0.7.

5.2 Project Cost Estimates

Estimated project costs are based on the best engineering data available and a reasonable contingency,
but without detailed engineering, the magnitude of potential risks may not be completely captured. To test
the sensitivity of key economic indicators to reasonable variations in project cost, indicators are assessed
at plus or minus 25% of estimated capital costs. Results are summarized in Table 5.2.
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This analysis indicates that the key economic indicators are sensitive to a reasonable variation in the cost
estimate. As expected, the economic indicators for both projects are improved with a 25% reduced cost
estimate assumption, resulting in an NPV of $71.4 M and a B/C ratio of 1.6 for Highway 1 six laning and an
NPV of $9.0 M and B/C ratio of 1.5 for the truck parking facility. Under a 25% increased cost estimate
assumption economic indicators worsen, resulting in an NPV of -$6.2 M and a B/C ratio of 1.0 for Highway
1 6 laning and an NPV of -$3.8 and a B/C ratio of 0.9 for the truck parking facility.

Table 5.2: Project Cost Estimate Sensitivity

Highway 1 6 Laning Truck Parking Facility

Discount Rate Discount Rate
+25% -25% Base +25%

PV Revenue - - 2 $4.4M $4.4M $4.4M
PV Expenses - - -$4.4M -$4.4M -$4.4 M
Capital Cost (PV) $134,6 M $179.5M $224.4 M $20.2 M $27.0M $33.7M
Property Cost (PV) - . . s.13,8.17

Maintenance (PV) $2.0M $2.0M $2.0 M $0.3 M $0.3 M $0.3 M
Construction Salvage Value (PV) -$18.2 M -$243 M -$30.4 M -$1.2M -$1.6 M -$1.9M
Total Incremental Cost (PV) $1184M  $1572M  $1960M  s13s817

Travel Time Savings (PV) $172.2 M $172.2M $1722M $23.8 M $23.8 M $23.8 M
Vehicle Operating Savings (PV) $11.1 M $11.1 M $111 M $7.0M $7.0M $7.0M
Hwy 17 | Truck Access Signal $2.2M $2.2M $2.2 M
Travel Time Costs (PV) - - -

Hwy 17 / Truck Access Signal -$0.2 M -$0.2 M -$0.2 M
Veh. Operating Costs (PV) - - -

Safety (PV) $6.5M $6.5M $6.5 M N/A N/A N/A

Total Incremental Benefits (PV)  $189.8 M $189.8M $189.8M $284M $284M $284M
KEY ECONOMIC INDICATORS

Net Present Value $71.4M $32.6 M -$6.2 M $9.0M $2.6 M -$3.8 M
Benefit-Cost Ratio 1.6 1.2 1.0 15 1.1 0.9
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6.0 Potential Risks

In addition to the sensitivity analysis, it is important to identify potential risks to project cost and schedule.
Some of the risks that have been identified are summarized in Table 6.1. A detailed project risk register
for Highway 1 6 Laning is included in Appendix A of the original Parsons Highway 1 Widening (216 Street
to Highway 11) Business Case found in Appendix A of this report.

Table 6.1: Potential Risks and Mitigation Measures

Potential Risks Risk Description and Mitigation

Geotechnical

Traffic Management

Property

Utilities

Environmental

CP Rail Crossing Replacement

First Nations

February 2017 | 1961.03739.06

This area is well understood from a geotechnical perspective
as a result of the Port Mann Highway 1 and South Fraser
Perimeter Road projects. Preloading is anticipated in
response to the soft soils in this area and this will be
adequately advanced in the construction to limit any
schedule delays.

The construction delivery will include detour ramps and a
detailed traffic management plan to reduce mobility impacts
for Highway 1 users.

No property is required for Highway 1 improvements as they
will be contained within the existing right-of-way, therefore
avoiding concerns around escalation. Property for Truck
Parking Facility is already owned by the Crown.

A Fortis Gas line exists in the Highway 1 project area. A
mitigation strategy will be developed as part of the pre-load
design to avoid impact.

Detailed environmental assessments will be undertaken
during the functional design stage. The Ministry will work
closely with other agencies to develop an appropriate
Environmental Protection Plan.

The Ministry will initiate discussions early with CP Rail to
address design and detour needs for the project, avoiding
any scheduling impacts and limiting service disruption.

First Nations have been engaged regarding the Truck
Parking Facility and there is interest in pursuing First Nations
training and development opportunities as part of this project.
Ongoing engagement is also occurring with impacted First
Nations as part of the current Highway 1 /216 Street
Interchange Project out for tender which has allowed the
Province to develop a positive relationship with the local First
Nations.
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7.0 Advancement of Provincial & Federal
Transportation Strategies and Plans

Established in 1988, the National Highway System (NHS) is defined by routes that provide for inter-
provincial and international trade/travel by connecting capital cities, major provincial populations,
commercial centres, ports of entry, and other transportation modes. As part of the NHS, the Highway 1
segment between 216 Street and 264 Street is a key link to trade and tourism.

A number of Provincial transportation strategies and Federal transportation policies support transportation
improvements to provide safe, efficient and reliable movement of peoples and goods, as well as
advancement of partnering relationships as they relate to transportation investment. The proposed projects
are anticipated to result in benefits that are well aligned with the goals of both Federal and Provincial
transportation strategies and plans including:

e BC on the Move — 10 Year Transportation Plans (Provincial) — In support of accommodating
the movement of people, goods and services in British Columbia, the provincial government's BC
On the Move - 10 Year Transportation Plan identified the commitment to improve highway
capacity and reliability with the widening of Highway 1 between Langley and Abbotsford. Consistent
with this priority, BC On the Move also identified a commitment to work with industry to identify and
construct at least two new truck parking areas nearby key highway corridors in the Lower Mainland.
Truck parking facilities support mobility and reliability investments on BC’s highways by providing
convenient and accessible areas to enable commercial vehicles to park and access appropriate
amenities.

s The Pacific Gateway Transportation Strategy 2012 — 2020 (Provincial) — The goal of this
strategy is to ensure that British Columbia is the preferred North American gateway for Asia Pacific
trade through expanding the Province’s transportation network, while generating sustainable
economic growth and additional jobs. Recognizing the importance of both Highway 1 and
convenient drayage truck parking to the Asia Pacific gateway, the proposed improvements are
certainly well aligned with this particular strategy.

e Partnering for the Future — A Transportation Vision for Canada (Federal) — In addition to BC
on the Move, this Federal strategy also supports the advancement of partnering relationships as
they relate to transportation investment. The continued expansion of cost-sharing initiatives
between the Government of Canada and the Province of British Columbia is supported by both
levels of government as an effective means to ensuring continued economic growth and quality of
life improvements for all Canadians.

e Asia-Pacific Gateway and Corridor Initiative (Federal) — Led by Transport Canada, the goals of
the Asia-Pacific Gateway and Corridor Initiative is to improve the efficiency and reliability of the
gateway for Canadian and North American exports and imports and ensure travel routes are safe
and open to through traffic, while minimizing environmental impacts. Thus, improvements to the
segment of Highway 1 as well overall increases in drayage truck parking near the Port of Vancouver
gateway would be consistent with federal transportation strategies and may be eligible for specific
federal funding sources.
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* Road Safety Strategy 2015 (Federal) - The goal of this initiative is to reduce fatalities and serious
injuries caused by collisions on Canada’s roads through a number of strategies including road
infrastructure improvements and collaboration among governmental and non-governmental
organizations. The proposed improvements will be designed to meet Provincial design and safety
standards. Geometric improvements at the 232 Street interchange will be made to not only address
current mobility issues, but also safety issues.

e Partnering for the Future — A Transportation Vision for Canada (Federal) — In addition to BC
on the Move, this Federal strategy also supports the advancement of partnering relationships as
they relate to transportation investment. The continued expansion of cost-sharing initiatives
between the Government of Canada and the Province of British Columbia is supported by both
levels of government as an effective means to ensuring continued economic growth and quality of
life improvements for all Canadians.
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8.0 Corridor Performance Measures

As part of the Province's commitment to accountability under the Capital Asset Management Framewaork
(CAMF), MoTl is expected to measure and report on the performance of its completed capital project. To
support this commitment, performance measures must be developed for the recommended option at the
planning and programming stage of a project. Actual performance then needs to be measured and reported
on post-constructions.

For this project, performance measures were developed for the Customer Service account identified in
Section 4.0. Additionally, truck parking facility targets were identified. Performance measures are
summarized in Table 8.1.

3 Guidelines for Preparing MoT! Business Cases, Appendix 6, Performance Measures for MoT! Business Case (November, 2015)
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Table 8.1: Performance Measure Summary

Strategic Objective Method of Measurement

Monitor levels of service and highway capacity.

1. Highway 1 (216 Street to 264 Street)

e Level of Service as calculated using the
Highway Capacity Manual for freeway
segments; LOS is not to exceed LOS E for
any extended freeway segment. Current LOS
is E / F for all of the study segments during the
AM or PM peak hours.

o Travel Time during the weekday AM and PM
peak periods in both the eastbound and

Customer Service - Mobility westbound directions of travel should be
within 30% of free flow speeds.
o Between 200 St and 264 Street, free
flow speed = 8.7 minutes and current
travel time is approximately 14 to 15
minutes (EB in PM peak)

TomTom historical traffic data; Ongoing
data collection program.

2. Highway 17 / Truck Access Signal
e Signal delays for Highway 17 westbound
through traffic (the sole signalized through
movement) should not exceed LOS E in the
weekday AM or PM peak hour.
Reduce collision frequencies and reduce collision
rates and severities to below current levels.

1. Highway 1 (216 Street to 264 Street)

» Reduce collision frequency over the entire
highway study section.

« Reduce the collision rate through segments = Collision data from the Ministry's
currently identified as exceeding critical rates. = Collision Infrastructure System.
Collision rate for corridor should not exceed
provincial averages.

» Reduce collision severities through
segments currently identified as exceeding
critical rates as well as provincial averages for
collision severity.

Customer Service - Safety

Facility usage
e 80% of available parking stalls are used on a " . : :
. . Facility usage audits / spot inspections;
Truck Parking Usage typical weekday _
full cost accounting.
Revenue neutral

e Full cost of facility operations borne by users
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9.0 Project Implementation and Recommendations

This Business Case is intended to examine the benefits and costs of six laning Highway 1 between the
soon to be constructed 216 Street interchange and the 264 Street interchange as well constructing a new
truck parking facility along Highway 17 near the Port Mann Bridge overhead. Overall, the improvements
were found to address the issues identified in the problem definition stage as follows:

* Mobility — Several segments on Highway 1 east of 200t Street currently operate with moderate
delays during both weekday and weekend peak periods. As traffic volumes build on the corridor,
these delays are expected to worsen. Adding additional lane capacity to the Highway will serve to
improve operations over the short and longer-term, reducing delays for corridor travellers and
improving overall levels of service in support of expected growth along the corridor over the next
25 years or so. Improving levels of service and ensuring a reliable travel experience is particularly
important along Highway 1 as it is the primary corridor connecting Metro Vancouver and the Fraser
Valley to the rest of the Province, and one of the primary channels for goods movement to / from
the Port of Vancouver to national and international markets.

e Safety — The study segment experiences a collision rate that on a whole is higher than the average
for similar facilities around the province. Approximately 180 collisions are reported to police every
year along Highway 1 between 216 Street and Highway 11, with a number of segments near
interchanges recording historical collision rates that exceed critical levels. Improvements to the
interchange configuration at 232 Street and widening the roadway to six lanes will provide safety
benefits. The increase in lane capacity through the area can reduce aggressive driving behaviour
and, in turn, reduce the risk of collisions.

e Clearance Standards and Interchange Geomelry — Most structures along this section of
Highway 1 do not meet current clearance standards of 5.0m for large structures and 5.5m for
lightweight structures. Moreover, the full cloverleaf design of the 232 Street (Highway 10) is no
longer considered best practice as a result of the short weave and merge sections near the
interchange. The improvement project will result in a full replacement of existing substandard
underpasses at the CP Rail crossing, Glover Road, and 232 Street. The 232 Street interchange
will be restructured as a Parclo configuration and will include an additional Highway 1 underpass
at 72 Avenue.

e Insufficient Truck Parking — The Port of Vancouver and associated industries rely heavily on
medium distance drayage trucking to facilitate the movement of goods across the region and to /
from key intermodal facilities. Within the City of Surrey there is little overnight parking available for
trucks resulting in truck drivers spending significant time looking for parking. Through work
undertaken by the City of Surrey, it was estimated that an additional 2,000 parking stalls are
required to meet truck demands within the community. Constructing a new overnight full service
truck parking facility on 513517 overhead will supply 158 additional
truck parking stalls, addressing a critical regional and provincial need.
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Highway 1 Six Laning and associated improvements were found to have an impressive net present value
of $32.6 M and a B/C ratio of 1.2 while the Truck Parking Facility was found to have a net present value
of $2.6 M and a B/C ratio of 1.1. As such, both projects reflect net positive economic benefits.

Benefits from the investment would accrue at the local and provincial and federal level. Partnership funding
with the Federal Government for the proposed improvements is anticipated. The proposed project could be
delivered either through traditional Design Bid Build or another method of Design Build or P3 arrangement.
Highway 1 widening has been developed to a functional design level and Truck Parking Area to a
conceptual level of detail. Further design work for each would begin in 2017-18, and the delivery for the
truck parking area would be substantially complete by the end of fiscal year 2019-20, and by 2021-22 for
the Highway 1 widening project as highlighted in Table 9.1.

Table 9.1: Estimated Project Schedule by Fiscal Year

2018-19 | 2019-20 | 2020-21 | 2021-22

Truck Parking

Project Detailed Design and -
Surveying
Environmental Assessment
Construction Permit -
Tender -
Start of on-site Construction -
Substantial Completion -

Project Completion -
O

Final Report
Highway 1

Project Functional & Detailed
Design and Surveying
Environmental Assessment --

Construction Permit

Tender -
Start of on-site Construction --
Substantial Completion
Project Completion

Final Report

The proposed improvements for the 232 Street interchange are expected to have significant municipal
benefits in addition to the aforementioned benefits to the highway. Consistent with previous discussions
with local agencies, the Township of Langley will be requested to funds-13.5.17  of the project costs for the
interchange. Table 9.2 below summarizes the allocations between agencies assuming 5;113 . federal
contributions toward eligible costs for the Highway 1 improvements f]f for the 232 Street interchange)
and truck parking facility. Table 9.3 summarizes the anticipated cash flow for each item and agency based

on the delivery timeframe.
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A: Non-Eligible Costs

Table 9.2: Cost Allocations by Project Segment and Eligibility

Highway 1 -
Widening
WB East of
248
Overpass to
72nd
Overpass

Highway 1 -
216th Street
to 232nd
Street
Widening

Highway 1 -
232nd Street
Interchange

Truck Parking

Highway 1 -
Widening

WB East
264th St

Overpass to
East of 248
St Overpass

Highway 1 &
Parking Area
Total

Highway 1
Total Only

Pre-development Activities $ 718,000 $ 636,000- $ 636,000 $ 159,000 $159,000  $1,590,000  $ 2,308,000
Property Acquisition 5.13,8.17 $ - 5.13,8.17
Administration & Other $ 3,352,000 $5214,000  $4,694,000  $1,271,000 $660,000  $11,839,000  $ 15,191,000
Non-Eligible Costs Sub-Total 8.13,8.17 $5850000  $5330,000  $1,430,000 $£819000  $ 13,429,000 s.13.5.17
B: Eligible Costs
Construction $ 20,160,000 $55,500,000  $54,100,000  $13,287,000  $7,757,000  $ 130,644,000 $ 150,804,000
Engineering $ 2,500,000 $6,500,000  $5900,000  $1,800,000  $1,000,000  $15200,000 $ 17,700,000
Environmental Mitigation $ 700,000 $- $- $ 700,000
First Nations Consultation $ 350,000 $ 800,000 $ 800,000 $ 600,000 $300,000  $2,500,000  $ 2,850,000
Contingency $ 2,120,000 $18,600,000  $18,000,000  $4,526,100  $2,627,000  $43,753,100  $ 45,873,100
Eligible Costs Sub-Total $ 25,830,000 $81,400000  $78800,000 ~ $20213100  $11,684,000 $ 192,097,100 § 217,927,100

$ 30,000,000 $ 87,250,000 | $ 84,130,000 | § 21,643,100 | $ 12,503,000 | $ 205,526,100 | $ 235,526,100

Level of Contribution

s.13

February 2017 | 1961.0379.06

URBAN

systems
Page 59 of 262 TRA-2017-72242



FINAL REPORT | Highway 1 (216 to 232 Streets) & Truck Parking Area Business Case | 48

Table 9.3: Project Cash Flow by Fiscal Year

Previous
2017/2018 | 2018/2019 2019/2020 2020/ 2021 2021 /2022 TOTAL ALLOCATIONS

A: Non-Eligible Costs

Pre-development Activities $ 2,138,000 $ 85,000 $ 85,000 $- $- $- $ 2,308,000
Property Acquisition $- s.13 $- $- $- $- $.13,5.17
Administration & Other $- $ - $ 1,713,200 $ 4,751,400 $ 6,076,400 $ 2,650,000 $ 15,191,000
Non-£ligible Costs Sub-Total $2138000  s13s.17 $ 1,798,200 $4,751,400 $ 6,076,400 $ 2,650,000 $.13.8.17
Construction $- $ - $30,264,000 $ 60,321,600 $ 45,189,600 $ 15,028,800 $ 150,804,000
Engineering $ $ 2,700,000 $ 5,310,000 $ 5,310,000 $ 3,510,000 $ 870,000 $ 17,700,000
Environmental Mitigation $- $ - $ 350,000 $ 350,000 $- $- $ 700,000
First Nations Consultation $ $ 460,000 $910,000 $ 570,000 $ 570,000 $ 340,000 $ 2,850,000
Contingency $ $2,072,000  $8731,310 $13,761,930  $13,761,930 $ 7,545,930 $ 45,873,100
Eligible Costs Sub-Total $-  $5232,000 $45565310 $80,313,530  $63,031,530 $ 23,784,730 $217,927,100

Project Total $2,138,000 | $5,417,000 | $47,363,510 $ 85,064,930 |  $69,107,930 $ 26,434,730 $ 235,526,100

Level of Contribution
s.13
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EXECUTIVE SUMMARY

This business case focuses on the section of Highway 1 from 216 Street to Highway 11.
A number of highway segments along this section of Highway 1 currently operate at the
lower end of acceptable Levels of Service for a major highway facility during the weekday
peak periods and the peak periods on the weekends. These problematic highway
segments are characterized by lower than free flow speeds, relatively high vehicle density,
limited freedom to maneuver, and nonrecurring congestion resulting from minor incidents
/ disruptions in the traffic stream. In the short and long term future, the majority of this
section of highway is projected to have insufficient capacity to meet the forecasted travel
demands.

A number of existing structures along the section of Highway 1 do not meet current
guidelines for clearance above a roadway (5.0 m for large structures, 5.5 m for lightweight
structures); with the most critical being the Glover Road underpass and the Roberts Bank
Rail Corridor (CP Rail) underpass tunnel portals. These structures, which are at risk of
vehicle impact, include the following:

¢ Glover Road underpass structure: 4.46 m;

+ Roberts Bank Rail Corridor underpass tunnel portals: 4.40 m;
e 232 Street underpass structure: 4.62 m;

e 264 Street underpass structure: 4.60 m;

¢ Peardonville Road underpass structure: 4.92 m.

Several interchanges within this section of Highway 1 currently incorporate configurations
that are no longer considered best practices to accommodate high traffic volumes. The
interchanges at 232 Street and 264 Street have cloverleaf configurations that can give rise
to conflicts due to the short weaving section separating high speed entry / exit points.

To address these issues, the Highway 1 Widening Project proposes to include widening of
Highway 1 by adding one lane in each direction into the median from 216 Street to
Highway 11.  The project will include the demolition of existing underpasses and
reconfiguration of two interchanges, the 232 Street interchange and the 264 Street
interchange. In addition, to accommodate the Highway 1 widening, a number of grade
separated crossing will need to be upgraded to achieve added crossing width and / or
higher clearance under the overpass structures.
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The scope of the Highway 1 Widening Project will also include the following key elements:
+ Demolition and reconstruction of the Glover Road underpass structure;

+ Demolition and reconstruction of the rail underpass structures at the CP Rail lane
(Roberts Bank Corridor);

+ Widening of the two overhead structures at Bradner Road;

e Upgrade of the entrance and exit ramps to the Bradner Rest Area along the
westbound lanes of Highway 1;

+ Demolition and reconstruction of the Peardonville Road underpass structure;
+ New structure for the eastbound off-ramp to Highway 11; and

+ Upgrade of the Highway 11 on-ramp to Highway 1 eastbound.

To provide the Ministry of Transportation and Infrastructure with some implementation
flexibility in widening Highway 1, the corridor was divided into multiple segments based on
the priority of construction and related costs. The segmentation or construction packages
have been developed such that they can be delivered individually or bundled together into
various combinations. The following segmentation / construction packages are proposed.

Package 1: 232 Street Interchange

This package would involve reconfiguring the 232 Street interchange to allow a new
underpass structure to be constructed and the existing structure to be removed. As
part of this work, the proposed 72 Avenue underpass would be constructed. Only
localized widening of Highway 1 would be included, but any additional lanes on
Highway 1 would not be opened to traffic.

Package 2: 264 Street Interchange

This package would involve reconfiguring the 264 Street interchange to allow a new
underpass structure to be constructed and the existing structure to be removed. Only
localized widening of Highway 1 would be included, but any additional lanes on
Highway 1 would not be opened to traffic.

Package 3: Highway 1 Widening from 216 Street to 232 Street

This package would involve widening Highway 1 between the recently constructed
interchange at 216 Street and the recently constructed 232 Street interchange
(Package 1), a distance of approximately 2.1 kilometres. The widening would include
development of the westbound HOV lane and transition from three to two general
purpose lanes in the westbound direction. This package would also involve the

SW1200SWF
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complex removal of the box structures at the CP Rail crossing and construction of a
new rail bridge. Removal and construction of a new Glover Road overpass is also
included in this construction package.

Package 4: Highway 1 Widening from 232 Street to 264 Street

Only highway widening, over a length of approximately 5.8 kilometres, is involved in
this construction package. The widening would encompass the segment of highway,
in both directions of travel, between the recently constructed 232 Street interchange
(Package 1) and the 264 Street interchange (Package 2). No new structures or
modifications to existing structures are included in this segment.

Package 5: Highway 1 Widening from 264 Street to Mt. Lehman Road

Widening the highway in both directions of travel between the recently constructed
264 Street interchange and the existing Mt. Lehman Road interchange represents the
majority of the scope in this package. However, widening of the Bradner Road
overhead structures is included as is the upgrade of the entrance and exit ramps to the
Bradner Rest Area.

Package 6: Highway 1 Widening from Mt. Lehman Road to Highway 11

This construction package involves approximately 9.7 kilometres of widening of
Highway 1 between the Mt. Lehman Road interchange and the Highway 11
interchange. Removal and construction of the new Peardonville Road underpass
structure and associated municipal road works are included in this construction
package. The new eastbound off-ramp structure to Highway 11 and reconfiguration of
the eastbound on-ramps from Highway 11 are also included.

As mentioned above, the proposed construction packages described above have been
developed to allow flexibility in the delivery of the overall project. Separately, each
construction package has been sized such that each package can be easily delivered
under a conventional design bid build approach using local construction firms. However,
one or more of the construction packages could be bundled together as a larger
conventional design bid build contract, or as a design build delivery. Further bundling of
the construction packages could lead to two or even three design build alternative delivery
packages. Finally, the overall project could be delivered as a single contract under a public
private partnership approach.

Furthermore, if bundling of the constructions packages is considered, then it is assumed
that production related efficiencies would result and the overall schedule, shown in
Figure ES.1, would be reduced.
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Figure ES.1: Proposed Schedule

232 Sireel Inerchange [

264 Streat Imarchange == 4= =
Highway 1 Widgning from 218 Street to 232 Street I N S

Higtway 1 Widaning from 264 Streat to Mt Lebman Road — = += +

1
2
3
4 Hogtway 1 Widening from 232 Street 1o 264 Streat = = 4+ 4+
5
[ Highway 1 Widgning fram Mt Lebman Road Lo Highway 11 - - L 4

= = Design/ Tender

Construction

The project cost estimate, shown in Table ES.1, is similarly divided into the project
elemental tasks and grouped by the six work packages.

Table ES.1: Project Cost Estimate Summary
Highway 1 Widening Cost Estimate Summary

Package Package Package Package Package Package

1 2 3 4 5 6
Project Management 4.5 34 4.1 35 6.5 83 303
Engineering 6.5 5.2 5.9 5.7 10.6 129 46.8
Grade Construction 14.1 15.3 15.6 3.8 55.1 436 175.0
Structural 337 19.1 316 0.0 7.0 39.5 130.9
Paving Construction 1.9 2.8 2.2 5.6 9.2 7.5 29.2
Operational Construction 0.8 0.7 0.4 13 1.6 22 6.9
Utilities 0.6 0.4 0.2 0.1 0.6 14 33
Resident Engineering 44 3.3 41 35 6.5 8.2 30.0
Contingency (30%) 19.9 15.1 18,5 15,5 29.1 37.1 135.0
Total ($M) 86.4 65.3 82.5 67.0 126.2 160.7 588.3
Total (rounded) $M 87 66 83 67 127 161 591

A calculation of the potential funding for this project from Infrastructure Canada is based
on eligible project costs. For provincially-owned assets, Federal Funding of 50 percent of
the total eligible costs is requested. The funding contribution calculation is shown in
Table ES.2.
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Table ES.2: Project Cash Flow Projections

Cost Type 2016/17 201718 201819 2019720 2020121 2021722 2022123 2023124 Total
A: Non-Eligible Costs
Project Management $50,000 $600,000 $1,000,000 $1,500,000 $1,400,000 $1,800,000 $1,500,000 $800,000 | $ 8,700,000
Planning $ 250,000 $ 250,000
Environmental $ -
Stakeholder Relations $ 120,000 | $ 180,000 | $ 230,000 | $ 210,000 | $ 260,000 | $ 210,000 | $ 120,000 [ $ 1,400,000
Corporate Senices $ -
Engineering $ 200,000 $ 200,000
Propety Acquisition $ -
Regional Recoveries $ -
Contingency $ 150,000 | $ 200,000 | § 400,000 | § 500,000 | $ 500,000 | $ 600,000 | $ 500,000 | $ 300,000 | $ 3,200,000
Sub-Total| $ 650,000 | $ 900,000 [ $ 1,600,000 |$ 2,230,000 |$ 2,100,000 |$ 2,700,000 | $ 2,200,000 | $ 1,200,000 | $ 13,600,000
B: Eligible Costs
Engineering External $ 16,600,000 [$ 84000000([$ 7,900,000 |% 14,600,000|% 18,100,000 $ 65,600,000
Environmental External (included in Engineering) $ -
Construction Supendsion $ 1,800,000 % 3,400,000|% 4,600000($% 3,800,000($% 5000000|$ 7.400000|$ 4,100,000($ 30,100,000
Construction (Road and Bridge) $ 20,400,000 |% 39,600,000 |% 54,400,000|3% 44,400,000(% 56,200,000|% 83,900,000(% 47,100,000 |$ 346,000,000
First Nations Consultation & Accomodation $ 80,000 [ $ 150,000 | $ 200,000 | $ 170,000 | $ 220,000 | $ 320,000 | $ 180,000 [ $ 1,300,000
Contingency $ 11,700,000 [$ 15,500,000 [ $ 20,100,000 | $ 18,900,000 | $ 23,900,000 |$ 27,500,000 % 15,400,000 | $ 133,000,000
Sub-Total| $ - |$ 50,600,000 $ 67,100,000 |% 87,200,000|% 81,900,000 |$ 103,400,000 | $ 119,100,000 | $ 67,000,000 | $ 576,300,000
TOTAL| $ 650,000 | $ 52,000,000 | $ 69,000,000 |$ 90,000,000 |$ 84,000,000 |$ 107,000,000 | $ 122,000,000 [ $ 69,000,000 | $ 590,000,000
Federal Contribution| $ $ 25,300,000 | $ 33,550,000 | $ 43,600,000 [$ 40,950,000]% 51,700,000 |% 59,550,000 |$% 33,500,000 |% 288,150,000
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Table ES.3 provides an “at-a-glance” summary of the multiple account evaluation for the
Highway 1 Widening Project versus a “No Build” or “Do Nothing” option.

Table ES.3: Evaluation Summary
Criterion/Option No Build Highway 1 Widening
Customer Service Account
Travel Time Highway is congested during peak and | Improved traffic performance will result
off peak periods. It is anticipated that in Travel Time Savings of
these conditions will worsen in the short approximately $65 M / year by 2041
and long term futures. Total Travel Time Savings: $334 M
Vehicle Operating Costs Highway is congested during peak and | Improved traffic performance will result
off peak periods. Itis anticipated that | inless delays that translate into Vehicle
these conditions will worsen in the short Operating Cost savings of
and long term futures. approximately $3.5 M / year by 2041
Total VOC Savings: $23 M
Road Safety Performance Road Safety Performance is poor Improved Road Safety Performance
compared to provincial average resulting in a reduction of 400 crashes
from 2025 to 2041
Total Road Safety Savings: $14 M
Environmental Account
Terrestrial Impacts NA Low impact
Agquatic Impacts NA Low impact
Archaeological [ Historical NA Low impact
Impacts
Financial Account
Capital Cost ($2016) NA -$449.0 M
Maintenance and -$8.2M -$5.4 M
Rehabilitation Cost ($2016)
Salvage Value ($2016) NA $83.7M
Net Present Value ($2016) NA 05M
Overall Benefit Cost Ratio NA 1.00
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1.0 INTRODUCTION

The Highway 1 study section extends from 216 Street in the Township of Langley to
Whatcom Road in the City of Abbottsford. However, the enclosed business case focuses
only on the section of Highway 1 from 216 Street to Highway 11. The remaining segment,
between Highway 11 and Whatcom Road in the City of Abbotsford is the subject of a further
study.

The business case also assumes that the proposed interchange at 216 Street will be
constructed separately from and prior to the scope of work proposed under the Highway 1
widening project. The 216 Street interchange project includes the extension of the median
HOV lanes further east of the current terminus at the 202 Street interchange. The
Highway 1 widening project will tie into the local widening of the highway which forms part
of the 216 Street interchange project.

Within the study limits, the Highway 1 section consists of a four lane freeway with two lane
carriage ways separated by a wide depressed median. Full movement interchanges are
located along the highway section at:

e 232 Street (Highway 10);
e 264 Street (Highway 13);
e Mt Lehman Road;

e Clearbrook Road;

¢ McCallum Road; and

e Highway 11.

Further east, past Highway 11, only the Whatcom Road interchange is included in the
remaining highway segment which will be assessed as part of the further study.

Existing auxiliary / climbing lane segments are located along the highway in the eastbound
direction between the 232 Street interchange and the 264 Street interchange for a total
length of approximately 6.4 km, in the westbound direction east of Mt. Lehman Road for a
total length of approximately 2.2 km, and in the westbound direction between Highway 11
and immediately west of the McCallum Road interchange for a total length of approximately
2.6 km.
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2.0 PROBLEM STATEMENT

A number of highway segments along the section of Highway 1 between 216 Street and
Highway 11 currently operate at the lower end of acceptable Levels of Service for a major
highway facility during the weekday peak periods and the peak periods on the weekends.
These problematic highway segments are characterized by lower than free flow speeds,
relatively high vehicle density, limited freedom to maneuver, and nonrecurring congestion
resulting from minor incidents / disruptions in the traffic stream. In the short and long term
future, the majority of this section of highway is projected to have insufficient capacity to
meet the forecasted travel demands.

This section of Highway 1 also has a collision rate that is higher than the average for similar
facilities around the province. Common collision types include rear end collisions and off
road collisions, with contributing factors such as driver inattention, following too closely,
alcohol involvement and fatigue. In addition to the direct collision costs are significant delay
costs that occur when the highway lanes are blocked due to an incident. With
approximately 180 collisions reported to police every year, this means there is a reportable
collision every two days along this section of the Highway 1 corridor.

A number of existing structures along the section of Highway 1 do not meet current
guidelines for clearance above a roadway (5.0 m for large structures, 5.5 m for lightweight
structures); with the most critical being the Glover Road underpass and the Roberts Bank
Rail Corridor (CP Rail) underpass tunnel portals. These structures, which are at risk of
vehicle impact, include the following:

¢ Glover Road underpass structure: 4.46 m;

+ Roberts Bank Rail Corridor underpass tunnel portals: 4.40 m;
e 232 Street underpass structure: 4.62 m;

e 264 Street underpass structure: 4.60 m;

e Peardonville Road underpass structure: 4.92 m.

Several interchanges within this section of Highway 1 currently incorporate configurations
that are no longer considered best practices to accommodate high traffic volumes. The
interchanges at 232 Street and 264 Street have cloverleaf configurations that can give rise
to conflicts due to the short weaving section separating high speed entry / exit points.
Although the configuration of the weave operation is mitigated somewhat by physical
separation from the mainline, the combination of the short weaving distance, presence of
heavy trucks, and high speed / high volume traffic may contribute to the relatively high
collision frequencies at these interchanges.
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In summary, the following issues are currently found or are forecast to occur within this
section of Highway 1:

« Limited or insufficient capacity during the weekday AM and PM peak periods along
most segments of the Highway 1 section between 216 Street and Highway 11;

+ High collisions rates that exceed other similar provincial facilities;

« Vertical clearance issues at a number of existing structures including Glover Road,
CP Rail overpass / portal, 232 Street, 264 Street, and Peardonville Road; and,

+ Interchange configurations that no longer operate well under the higher traffic
volumes experienced today or forecasted in the future planning horizon.
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3.0 IDENTIFICATION & ANALYSIS OF OPTIONS

The development of the project scope to address the various issues was conducted with a
primary focus on adding capacity to the section of Highway 1 between 216 Street in the
Township of Langley and Highway 11 in the City of Abbotsford. To accommodate any
additional capacity within this section of highway, primarily in the form of an additional lane
in each direction of travel, other constraints within the highway corridor needed to be
upgraded. These constraints included a number of existing overpass structures and
underpass structures as well as topography within this section of highway that could
potentially impact the available capacity. Therefore, a systematic process was conducted
to develop options or solutions for the following four areas:

e Mainline Capacity;
+ Interchange Reconfiguration;
e Climbing Lanes; and

¢ Replacement Structures.
3.1  Mainline Capacity

To address the identified road capacity, geometric design, and road safety problems facing
Highway 1 between 216 Street and Highway 11, a number of optional solutions were
generated. These options are described and evaluated below.

3.1.1 GENERATED OPTIONS

As identified in the Problem Statement, additional mainline capacity is required along the
length of the subject section of highway. To provide this additional capacity in the form of
an additional eastbound and westbound lane, the method of widening the highway was
selected to be through the median given the space availability. The critical issues to
address, however, were how to designate the additional capacity (i.e. make the lane
accessible to all traffic or restrict its use to selected vehicles), and if there were a difference
between the lane designation at either end, how to safely and efficiently manage the
transitions.
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Four mainline widening options were developed, as described below:

« Mainline Option 1: Provide One New General Purpose (GP) Lane in Each Direction
Between 202 Street and Highway 11:

o In this option, one new general purpose lane will be added to Highway 1
in each direction between 202 Street and Highway 11. Specifically,

o In the westbound direction, the westbound on-ramp from Highway 11 will
form the third lane of the highway, with all lanes designated for general
purpose traffic. The three westbound general purpose lane cross-section
will continue to 200 Street where the slow lane will drop at the existing
westbound off-ramp. A median High Occupancy Vehicle (HOV) lane will
develop approximately 1 km east of 202 Street, to tie in with the existing
HOV facilities on Highway 1 westbound.

o In the eastbound direction, the median HOV lane through 202 Street will
terminate at approximately 1 km east of 202 Street, where the HOV lane
designation will end and a three general purpose lane cross-section will
be provided. The existing climbing lane between Highway 10 and
Highway 13 may be preserved as a fourth eastbound lane. At the east end
of the study corridor, the eastbound right lane will end approximately 1 km
east of the Highway 11 eastbound on-ramp to preserve lane balance
through the Highway 11 interchange. Two GP lanes will continue east of
the Highway 11 interchange, as per existing conditions.

¢ Mainline Option 2: Provide One New High Occupancy Vehicle (HOV) Lane in Each
Direction Between 202 Street and Highway 11:

o In this option, an additional travel lane will be provided to Highway 1 in
each direction between 202 Street and Highway 11 for the use of High
Occupancy Vehicles (2+ Occupants) and Buses Only. Specifically,

o In the westbound direction, the HOV lane will develop in the median
approximately 1 km west of Highway 11. The two GP and one HOV lane
cross-section will continue westbound and connect to the existing cross-
section at 202 Street, which also consists of two general purpose lanes
and one HOV lane.

o In the eastbound direction, the median HOV lane through 202 Street will
be carried through to approximately 1 km east of the Highway 11
eastbound on-ramp to preserve lane balance through the Highway 11
interchange, where the HOV lane designation will end. The existing
climbing lane between Highway 10 and Highway 13 may be preserved as
a fourth eastbound lane. There will be a short four-lane segment east of
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McCallum Road where the eastbound deceleration lane for the off-ramp
to Highway 11 is located. Two GP lanes will continue east of the Highway
11 interchange, as per existing conditions.

o For consistency with the remainder of the Highway 1 corridor, the HOV
lane will have a full-time designation.

s.13
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+ Mainline Option 4: Provide One New General Purpose (GP) Lane in Each Direction
Between Glover Road and Highway 11, Extend Existing HOV Lanes to
Highway 10 with GP Lane Overlap, Provide New East Facing Ramps to / from
Glover Road:

o In this option, one new general purpose lane will be added to Highway 1
in each direction between Glover Road and Highway 11. In addition, the
existing HOV lanes currently starting / ending at 202 Street will be
extended eastward to Highway 10 with approximately 2 km of overlap with
the new general purpose lanes. New east facing ramps to / from Glover
Road will be provided also, giving a more direct access to / from the Trinity
Western University Campus and Fort Langley, as well as reducing traffic
volume on the mainline between Glover Road and 216 Street.
Specifically,

o In the westbound direction, the westbound on-ramp from Highway 11 will
form the third lane of the highway, with all lanes designated for general
purpose traffic. The three westbound general purpose lane cross section
will continue to approximately 1 km west of Glover Road, where the
westbound right lane will end. A westbound off-ramp to Glover Road will
be provided at 1 km east of Glover Road. Also, a westbound HOV lane
will develop in the median, approximately 1 km east of Highway 10
creating a four-lane segment. The HOV lane and two general purpose
lanes will continue westward and connect to the existing cross-section at
202 Street, which also consists of two general purpose lanes and one HOV
lane.

o In the eastbound direction, the median HOV lane through 202 Street will
be carried through the new Glover Road eastbound on-ramp and to
approximately 1 km east of the Highway 10 interchange, where the HOV
lane designation will end and a three general purpose lane cross-section
will be provided. The existing climbing lane between Highway 10 and
Highway 13 may be preserved as a fourth eastbound lane. At the east end
of the study corridor, the eastbound right lane will end approximately 1 km
east of the Highway 11 eastbound on-ramp to preserve lane balance
through the Highway 11 interchange. Two GP lanes will continue east of
the Highway 11 interchange, as per existing conditions.

The potential lane balancing options along the mainline using single line sketches are
illustrated in Figure 3.1 below.
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3.1.2 [EVALUATION CRITERIA

For the purpose of evaluating the Highway 1 widening options, three specific and relevant
evaluation criteria were identified, namely highway usage, capacity, and operations
performance. The evaluation included a quantitative evaluation using TransLink's
Regional Transportation Model (RTM) to forecast travel demand and capacity
performance, as well as a qualitative review of operations performance based on the lane
designations and management of transition of the designations at either end of the corridor.
The planning horizon for evaluating the mainline widening options was chosen as the RTM
planning horizon of 2045.

The option evaluation criteria are presented below.

e Highway Usage

The highway usage criterion considered the effectiveness of the HOV lane
designations in serving the HOV traffic and in reducing congestion. If the forecast
HOV demand derived from the RTM is not anticipated to be significantly high, the
additional lane should not be restricted to HOV users but available to all users to
improve traffic conditions in the general purpose lanes.

Transit vehicles are allowed in HOV lanes. However, as the forecast demand is
expected to be low (with 10 buses in the AM and PM Peak Hours), transit
accommodation was not considered as a part of the highway usage criterion.

« Capacity

The capacity criterion considered quantitatively whether the lane designations and
the management of the transition of the lane designations at either end of the
corridor are adequate to meet the corresponding forecast demand. The highest
volume-to-capacity ratios of each segment, as obtained from the RTM, were
assessed.

¢ Operations Performance

The operations performance criterion considered qualitatively whether traffic will
operate efficiently given the lane designations and management of the transition
of the lane designations at either end of the corridor in each option.
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3.1.3 OPTION EVALUATION

An assessment of the four mainline capacity improvement options was undertaken to
select a preferred option that will best suit the long-term needs of the corridor based of the
selected assessment criteria, highway usage, capacity, and operations performance. The
option assessment results are presented below.

e Highway Usage

The mainline capacity options were evaluated using the RTM. The forecast AM and
PM Peak Hour total demand and HOV demand of each segment are summarized in
Table 3.1 below. Also presented in the table are the highest volume-to-capacity ratios
of each segment using colours, with orange and red indicating segments with capacity
issues.

Table 3.1: 2045 AM and PM Peak Hour Forecast Demand (Using Emme Capacity Assumptions)

264 5t - Mt Mt Lehman - Clearbrooke - McCallum -  Hwy
Scenario Direction 2025t - 2165¢ 2165¢- 2325t 2325t 2645t Lehman Clearbrooke McCallum 11
Total Veh  HOV  |TotalVeh HOV |TotalVeh HOV |TotalVeh HOV |TotalVeh HOV |Total Veh  HOV |Total Veh  HOV
AM WB 3300 350 3150 350 3300 350 2550 300 3200 400 3600 400 3950 450
Base EB 3050 250 3350 300 3700 350 3150 300 2600 250 2950 300 2650 250
o we 3450 500 3200 450 3400 500 3050 450 2700 450 3200 550 3500 600
EB 3350 400 3700 500 4100 500 3650 450 3250 400 3600 400 3400 350
WE 3850 350 3750 400 3550 400 3500 350 3750 450 4050 450 4200 500
Mi‘;‘::z:p::n AM EB 3300 300 3850 350 4150 350 3650 350 3000 300 3300 350 2900 300
Lane) o we 3950 550 3750 500 4000 550 3550 500 3100 500 3500 550 3650 650
EB 3750 500 4350 550 4700 600 4400 550 3550 500 4300 500 3850 400
WB 3350 350 3250 400 3450 400 3100 350 3350 450 3650 500 3500 550
N;a::l:m:wosg:n AM EB 3100 300 3400 350 36850 350 3250 300 2700 300 3000 300 2700 300
Lane) o W8 3500 500 3300 500 3550 500 3200 500 2850 500 3300 600 3500 650
EB 3400 450 3800 600 4050 GO0 3850 550 3500 500 3800 550 3600 450
WB 3400 350 3500 400 3800 400 3400 350 3700 450 4000 450 4150 500
Mainline Option | AM
3 (A New GP Lane EB 3150 300 3650 350 4000 350 3550 300 2950 300 3300 350 2900 300
+HOV Extension)| PM w8 3600 500 3500 550 3850 550 3500 500 3050 500 3450 550 3600 650
EB 3550 500 4050 600 4550 600 4300 550 3900 500 4250 500 3800 400
Mainline Option | AM WB 3450 350 3700 450 3900 450 3500 350 3750 450 4000 450 4200 500
4(A New GP Lane EB 3150 300 3800 400 4100 350 3600 350 3000 300 3300 350 2900 300
+HOV Extension) | PM we 3600 500 3750 600 3950 550 3550 500 3100 500 3450 550 3600 650
EB 3550 500 4450 650 4700 600 4400 550 3950 500 4250 500 3850 400
LEGEND
V/C<0.8
0.8<=V/C<0.9
0.9<=V/C<10
V/C>=1.0

The highest forecast HOV demand across the four options was 650 vehicles per hour.
With this relatively low level of HOV demand, designating the additional lane for HOV
use only throughout the study corridor will result in lane underutilization. In addition,
in segments where the overall demand was forecast to exceed capacity, the HOV
designation will create a negative impact on traffic congestion by increasing traffic
volume in the General Purpose lanes. Also, as mentioned previously, because transit
demand / service levels are anticipated to be low during peak periods where work trips
prevail, an HOV lane is not warranted for transit service. Consequently, Option 2,
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which will provide an HOV lane in each direction between 202 Street and Highway 11,
was not considered a viable option and hence was not considered further in the
evaluation process.

e Capacity

The highest volume-to-capacity ratios of each segment, shown in Table 3.1 were
extracted from the RTM using link capacity assumptions inherent in the RTM. The
resultant volume-to-capacity ratios appeared to be conservative, with some of the
segments exceeding 1.0 in all four options. However, if a theoretical capacity of
1700 vehicles per hour (vph) was assumed, instead of using the capacity assumptions
in the RTM, the highest volume-to-capacity ratios of each segment will become lower,
as presented in Table 3.2 below.

Table 3.2: 2045 AM and PM Peak Hour Forecast Demand (Assuming Capacity = 1700 vph)

202 St - 216 St 216 St - 232 5t 232 St - 264 5t 264 5t - Mt Mt Lehman - Clearbrooke - McCallum-  Hwy
Lehman Clearbrooke McCallum 11
Scenario Direction| Total Veh HOV Total Veh HOV Total Veh HOV Total Veh HOV | Total Veh HOV | Total Veh HOV | Total Veh HOV
am| W8 3300 350 3150 350 3300 350 2950 300 3200 400 3600 400 3950 450
Base EB 3050 250 3350 300 3700 350 3150 300 2600 250 2950 300 2650 250
| WE 3450 500 3200 450 3400 500 3050 450 2700 450 3200 550 3500 600
EB 3350 400 3700 500 4100 500 3650 450 3250 400 3600 400 3400 350
Mainfine Ootion | am| VB 3850 350 3750 400 3950 400 3500 350 3750 450 4050 450 4200 500
1A New':a‘P EB 3300 300 3850 50 4150 350 3650 350 3000 300 3300 350 2900 300
Lane) | WE 3950 550 3750 500 4000 550 3550 500 3100 500 3500 550 3650 650
EB 3750 500 4350 550 4700 600 4400 550 3950 500 4300 500 3850 400
Mainfine Ootion | am| W8 3350 350 3250 400 3450 400 3100 350 3350 450 3650 500 3900 550
2(AN :w EB 3100 300 3400 350 3650 350 3250 300 2700 300 3000 300 2700 300
L:""] om| WE 3500 500 3300 500 3550 500 3200 500 2850 500 3300 600 3500 650
ne EB 3400 450 3800 600 4050 600 3850 550 3500 500 3800 550 3600 450
- ] ws 3400 350 3500 400 3800 400 3400 350 3700 450 4000 450 4150 500
Mainline Option | AM .
3(A New GP Lane EB 3150 300 3650 350 4000 50 3550 300 2950 200 3300 50 2900 300
+ HOV Extension) || WB 3600 500 3500 550 3850 550 3500 500 3050 500 3450 550 3600 650
ension EB 3550 500 4050 600 4550 500 4300 550 3900 500 4250 500 3800 400
Mainfine Ontion |am| W8 3450 350 3700 450 3900 450 3500 350 3750 450 4000 450 4200 500
4(AN G:La EB 3150 300 3800 400 4100 350 3600 350 3000 300 3300 350 2900 300
I WEE"L X "'; om| B 3600 500 3750 600 3950 550 3550 500 3100 500 3450 550 3600 650
ension €8 3550 500 4450 650 4700 600 4400 550 3950 500 4250 500 3850 400
LEGEND
V/C<0.8
0.8<=\V/C<09
0.9<=V/C<10
V/C>=10
According to the highest volume-to-capacity ratios in Table 3.2, the remaining options
(Options 1, 3, and 4) will have capacity issues in the following segments:
Option 1:
o Between 202 Street and 216 Street (eastbound); and
o Between 232 Street and 264 Street (eastbound).
Option 3:
o Between 202 Street and 216 Street (westbound and eastbound); and
o Between 216 Street and 232 Street (westbound and eastbound).
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Option 4:
o Between 202 Street and 216 Street (westbound and eastbound);
o Between 216 Street and 232 Street (eastbound); and
o Between 232 Street and 264 Street (eastbound).

+ Operations Performance

In Option 1, a lane imbalance is created at the 200 Street westbound off-ramp (four
lanes enter the ramp area and only three lanes carry through on the mainline),
which is not desirable from a traffic operations perspective due to the forced lane
changing in the vicinity of an off-ramp. This location at 200 Street is also a less
appropriate place to drop a lane on a major interprovincial highway. Such a lane
drop will potentially create operational issues as it will be unexpected by motorists
continuing further west.

s.13

Option 4 is similar to Option 3, except for the new east facing ramps to / from
Glover Road. However, the demand that will likely make use of the ramps was not
considered sufficient (approximately 400 vph in the westbound direction and 600
vph in the eastbound direction) to justify the additional cost of providing a partial
interchange at this location.

3.1.4 RATIONALE FOR CHOSEN OPTION

Option 3 was determined to be the preferred widening option for the study highway section,
s.13

This option was considered to offer the most appropriate balance between providing
corridor capacity, accommodating special purpose lanes, as well as adding / removing
lanes in a safe and efficient manner that is consistent with driver expectations.

SW1200SWF Page 12 PARSONS

Page 83 of 262 TRA-2017-72242



Ministry of HIGHWAY 1 WIDENING (216 STREET TO HIGHWAY 11)
BriTisH  Iransportation BUSINESS CASE

COLUMBIA  and Infrastructure

3.2 Interchange Reconfiguration

To accommodate the additional lane in each direction of travel along the mainline, the
existing overpass structures at the 232 Street and 264 Street interchanges require
replacement as the current horizontal and vertical clearances are insufficient or
substandard. Noting that the existing interchange configurations do not reflect current best
practices given the high traffic volumes to be accommodated, and that the existing
structures need to be replaced given the constraints mentioned above, a number of
interchange reconfiguration options were developed. The preferred options would then
form part of the Highway 1 widening project scope.

3.2.1 GENERATED OPTIONS
232 STREET / HIGHWAY 1 INTERCHANGE

For the interchange at 232 Street (Highway 10), several configuration options were
developed to improve upon the deficient geometry associated with the existing cloverleaf
interchange configuration as well as to accommodate future travel demand. A total of four
improvement options were developed for the 232 Street interchange and are described as
follows:

+ Option 1: Parclo B Interchange Configuration with Roundabouts

In this option, depicted in Exhibit 3.1, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.

The north ramp terminal would remain as a roundabout with the east leg
connecting to 72 Avenue as per existing conditions. The loop ramp from
Highway 1 westbound would connect directly to the roundabout to provide access
to 72 Avenue (north) and 232 Street north. However, a bypass lane is proposed
to allow a free flow westbound to southbound movement onto 232 Street as an
add lane.

A roundabout is also proposed at the south ramp terminal which is also the junction
between 232 Street and 72 Avenue (south). The eastbound loop ramp from
Highway 1 is proposed to connect directly into the roundabout thus eliminating the
need for the directional eastbound to southbound ramp. Access to Highway 1
eastbound would continue to use the short segment of 72 Avenue (south) east of
232 Street and the existing on-ramp connection to the eastbound highway lanes.
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The new three lane structure across Highway 1 is proposed to be located to the
east of the existing structure to allow traffic to continue across the existing structure
during the construction period.

+ Option 2: Parclo B Interchange Configuration

In this option, depicted in Exhibit 3.2, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.

The north ramp terminal would remain as a roundabout with the east leg
connecting to 72 Avenue as per existing conditions. The loop ramp from
Highway 1 westbound would connect directly to the roundabout to provide access
to 72 Avenue (north) and 232 Street north. However, a bypass lane is proposed
to allow a free flow westbound to southbound movement onto 232 Street as an
add lane.

The single lane eastbound exit from Highway 1 is proposed to subsequently
diverge into a directional ramp connection to 232 Street southbound and a loop
ramp in the southeast quadrant to access 232 Street northbound — as an add lane.

Access to Highway 1 eastbound would continue to use the short segment of
72 Avenue (south) east of 232 Street and the existing on-ramp connection to the
eastbound highway lanes. The existing at-grade intersection between 232 Street
and 72 Avenue (south) would remain as per existing conditions.

The new four lane structure across Highway 1 is proposed to be located to the
west of the existing structure to allow traffic to continue across the existing
structure during the construction period.

+« Option 3: Parclo B Interchange Configuration with 72 Avenue Flyover

In this option, depicted in Exhibit 3.3, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.

The north ramp terminal would remain as a roundabout as per existing conditions.
The loop ramp from Highway 1 westbound would connect directly to the
roundabout to provide access to 232 Street north. However, a bypass lane is
proposed to allow a free flow westbound to southbound movement onto 232 Street
as an add lane.
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The single lane eastbound exit from Highway 1 is proposed to subsequently
diverge into a single lane directional ramp connection to 232 Street southbound
and a single lane loop ramp in the southeast gquadrant to access 232 Street
northbound — as an add lane. Access to Highway 1 eastbound would be
reconfigured with a directional northbound to eastbound single lane ramp which
will exit 232 Street north of the existing 72 Avenue (south) intersection. The
southbound to eastbound movement, provided via a left turn movement at a new
un-signalized intersection located north of 72 Avenue (south), would tie into the
northbound to eastbound ramp prior to merging onto Highway 1.

The new four lane structure across Highway 1 is proposed to be located to the
west of the existing structure to allow traffic to continue across the existing
structure during the construction period. The new structure / 232 Street is
orientated at a right angle to Highway 1 to minimize the overall length of the bridge.
A new two lane flyover structure will provide continuity for 72 Avenue across
Highway 1. The north leg of 72 Avenue, currently connecting to the north terminal
roundabout, will be removed.

¢ Option 4: Split Diamond Interchange Configuration

In this option, depicted in Exhibit 3.4, the interchange exit and entrance ramps are
connected to two cross streets. The east facing ramps to Highway 1 eastbound /
from Highway 1 westbound are proposed to be connected to 72 Avenue which will
cross Highway 1 over a new three lane east west orientated bridge structure. The
west facing ramps to Highway 1 westbound / from Highway 1 eastbound are
proposed to be connected to 232 Street which will cross Highway 1 over a new
two lane north south orientated bridge structure.

For the highway ramp connections at 72 Avenue, the close proximity of the west
ramp terminal intersection with respect to the overpass structure will require the
westbound left turn lane to continue across the structure as a third lane.

The ramp terminal intersections along 232 Street, north and south of the highway,
will be spaced to provide sufficient left turn storage away from the new bridge
structure. This new bridge structure is proposed to be located to the west of the
existing structure to allow traffic to continue across the existing structure during the
construction period.

264 STREET / HIGHWAY 1 INTERCHANGE
For the interchange at 264 Street (Highway 13), several configuration options were

developed to improve upon the deficient geometry associated with the existing cloverleaf
interchange configuration as well as to accommodate future travel demand. A total of four
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improvement options were developed for the 264 Street interchange and these are
described as follows:

+ Option 1: Parclo B Interchange Configuration with Roundabouts

In this option, depicted in Exhibit 3.5, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.

The north ramp terminal would be reconstructed as a multi-lane roundabout
junction connecting 264 Street and 56 Avenue. The single lane loop ramp from
Highway 1 westbound would connect directly to the roundabout to provide access
to 56 Avenue (north) and 264 Street north. However, a bypass lane is proposed
to allow a free flow westbound to southbound movement onto 264 Street as an
add lane. To reduce the complexity of the multi-lane roundabout, a bypass lane is
also proposed for the northbound to eastbound movement.

A roundabout is also proposed at the south ramp terminal which is also the junction
between 264 Street and 56 Avenue (south). The single lane loop ramp from
Highway 1 eastbound is proposed to connect directly into the roundabout thus
eliminating the need for the direct eastbound to southbound ramp. A bypass lane
is proposed to allow a free flow westbound to southbound movement onto
264 Street as an add lane. Another bypass lane for the southbound to westbound
right turn movement is proposed to maintain a single lane roundabout
configuration. Access to Highway 1 eastbound would continue to be provided by
the existing free flow directional ramp from Highway 13 northbound and from the
south terminal roundabout for the 264 Street southbound left turn movement.

Access to Highway 1 westbound would be provided via 56 Avenue (north) where
all movements would travel through the north ramp terminal junction / roundabout.
The existing loop ramp in the northeast quadrant would be removed.

The new four lane structure across Highway 1 is proposed to be located to the
west of the existing structure to allow traffic to continue across the existing
structure during the construction period.

+ Option 2: Parclo B Interchange Configuration

In this option, depicted in Exhibit 3.6, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.
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The north ramp terminal would remain as a signalized intersection between
264 Street and 56 Avenue as per existing conditions. The loop ramp from
Highway 1 westbound would connect directly to the intersection to provide access
to 56 Avenue (north) and 264 Street north. However, a bypass lane is proposed
to allow a free flow westbound to southbound movement onto 264 Street as an
add lane.

The single lane loop ramp from Highway 1 eastbound is proposed to connect
directly into the south ramp terminal signalized intersection, therefore eliminating
the need for the direct eastbound to southbound ramp. To provide a free flow
eastbound to northbound movement, the loop ramp will also be configured to
connect to 264 Street as an add lane. Access to Highway 1 eastbound would
continue to be provided by the existing free flow directional ramp from Highway 13
northbound and from the south terminal intersection for the 264 Street southbound
left turn movement.

Access to Highway 1 westbound would be provided via 56 Avenue (north) where
all movements would travel through the north ramp terminal intersection at
264 Street. The existing loop ramp in the northeast quadrant would be removed.

The new four lane structure across Highway 1 is proposed to be located to the
west of the existing structure to allow traffic to continue across the existing
structure during the construction period.

+ Option 3: Split Diamond Interchange Configuration

In this option, depicted in Exhibit 3.7, the interchange exit and entrance ramps are
connected to two cross streets. The east facing ramps to Highway 1 eastbound /
from Highway 1 westbound are proposed to be connected to 56 Avenue which will
cross Highway 1 over a new three lane east west orientated bridge structure. The
west facing ramps to Highway 1 westbound / from Highway 1 eastbound are
proposed to be connected to 264 Street which will cross Highway 1 over a new
two lane north south orientated bridge structure.

For the highway ramp connections at 56 Avenue, the close proximity of the west
ramp terminal intersection with respect to the overpass structure will require the
westbound left turn lane to continue across the structure as a third lane. A
dedicated left turn and right turn lane are to be provided along the eastbound to
east / west exit ramp. It is anticipated that both ramp terminals will be signalized.

The ramp terminal intersections along 264 Street, north and south of the highway,
will be spaced to provide sufficient left turn storage on 264 Street away from the
new bridge structure. A dedicated left turn and right turn lane are to be provided
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along the westbound to north / south exit ramp. The north ramp terminal and the
south ramp terminal will be signalized.

The new two lane bridge structure for 264 Street is proposed to be located to the
west of the existing structure to allow traffic to continue across the existing
structure during the construction period.

+ Option 4: Parclo B Interchange Configuration with Directional Ramps

In this option, depicted in Exhibit 3.8, a Parclo B configuration forms the primary
element of the interchange with loop ramps in the northwest quadrant and the
southeast quadrant. A single exit point is proposed for the exit from Highway 1
eastbound and also for the exit from Highway 1 westbound.

The north ramp terminal would remain as a signalized intersection between
264 Street and 56 Avenue as per existing conditions. The loop ramp from
Highway 1 westbound would connect directly to the intersection to provide access
to 56 Avenue (north) and 264 Street north. However, a bypass lane is proposed
to allow a free flow westbound to southbound movement onto 264 Street as an
add lane.

The single lane eastbound exit from Highway 1 is proposed to subsequently
diverge into a single lane directional ramp connection to 264 Street southbound
and a single lane loop ramp in the southeast guadrant to access 264 Street
northbound — as an add lane. Access to Highway 1 eastbound would be
reconfigured with a southbound to eastbound single lane ramp which will exit
264 Street at the existing south intersection between 56 Avenue (south) and
264 Street.

A new single lane directional ramp is provided for the northbound Highway 13 to
Highway 1 eastbound and westbound. The northbound to westbound movement
will be provided over a separate bridge structure with a design speed of 70 km/h.
Access to Highway 1 westbound from 264 Street and 56 Avenue (north) would
continue to be provided via 56 Avenue (north) where all movements would travel
through the north ramp terminal intersection at 264 Street. The two westbound
entrance ramps would merge into a single lane prior to merging onto Highway 1.

The new four lane 264 Street bridge structure across Highway 1 is proposed to be
located to the west of the existing structure to allow traffic to continue across the
existing structure during the construction period.
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3.2.2 [EVALUATION CRITERIA

In order to determine a preferred configuration for Highway 1 interchanges, a high level
assessment was conducted using traffic performance and implementation costs as the key
indicators along with several other criteria. The criteria applied in the assessment are
described below.

¢ Network Travel Time Savings

This criteria measures the accumulated travel time for all vehicles travelling
through each interchange option over an established simulation period and
compares the values obtained against the network travel time value calculated for
the base case / existing configuration. A traffic operations model is used to obtain
the network travel time which is measured in vehicle hours. Travel time savings
will also be portrayed in terms of dollars for comparison against implementation
costs.

+ Implementation Costs

Planning level cost estimates were produced for the proposed interchange
improvements including roadways, structures, utilities and drainage, project
management and design, and appropriate contingencies. The Elemental
Parametric methodology was used to generate the implementation cost estimates.

e Property Impacts / Surplus Land

As all of the options are located within the existing highway right of way, this criteria
is not applicable and therefore does not form part of the assessment. However,
some surplus property has been identified in some options.

« Accommodation of Provincial Movements

A gqualitative assessment is conducted as to how the key movements between
provincial facilities are accommodated. Direct movements are deemed to provide
improved mobility for provincial movements (between numbered highways) and
would be rated higher as compared to provincial movements that are provided
through circuitous routing or through use of the local road network. A gualitative
rating ranging between high, medium, and low will be used to compare the options
against the base case / existing conditions.
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¢ Network Connectivity

Improvements to the local road network to improve connectivity across the
highway would be rated higher than options that continue to disrupt the continuity
of the local road network. A qualitative rating ranging between high, medium, and
low will be used to compare the options against the bases case / existing
conditions.

3.2.3 OPTION EVALUATION

Using the evaluation criteria described above, the four interchange options developed for
both the 232 Street and 264 Street interchanges were evaluated. As noted, some of the
criteria were evaluated in a quantitative manner whereas others were evaluated
gualitatively. Quantitative factors include performance metrics extracted from the traffic
operations model as well as objective measures such as cost estimates using the
Elemental Parametric methodology or the amount of property required in hectares.

For the evaluation criteria involving qualitative assessments, a descriptive assessment has
been provided in relation to the base case conditions. The descriptive assessments
include the use of indicators ranging from neutral, low, medium, to high impacts (or in some
instances, benefits).

232 STREET / HIGHWAY 1 INTERCHANGE QOPTIONS

To assess the interchange options with respect to the evaluation criteria, focused traffic
analysis, cost estimating, and other measurements were conducted and the results are
summarized as follows:

¢ Network Travel Time Savings

To obtain the network travel time savings for each option, a traffic operations model
was developed for the 2015 and 2045 planning horizons. The spatial limits of the
traffic operations model included the segment of Highway 1 between 232 Street
and 264 Street, incorporating both interchanges and the immediate local road
network. The 2015 traffic volumes were derived from the RTM and validated
against several short count observations conducted on-site in the fall of 2014. The
2045 travel demand was also derived from the RTM. Within each peak period, a
three hour period was simulated as follows:

o 06:00 to 09:00 for the AM peak period;
o 15:00 to 18:00 for the PM peak period.
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Once the base case (existing conditions) models were established for each time
frame and peak period, the four interchange options were coded. Five model runs,
with different seeds values applied to create randomness in the traffic generation,
were conducted for each option for each time frame and peak period. The high
and low network travel times were subsequently discarded and the average of the
remaining three model runs was used in the analysis.

The following travel time savings summary table, Table 3.3 provides the peak hour
simulation results for each option and the base case. The change in travel time or
travel time savings, is also provided for each option as compared to the base case.

Table 3.3: Network Travel Time Savings (rounded) — Highway 10 / 232 Street Interchange

Optio Optio Optio Optio
! Period
2014 AM peak 2566 2562 0 2551 20 2563 0 2577 -10
2014 PM peak 2984 3005 -20 2984 0 3008 -20 3004 -20
2045 AM peak 3649 3645 0 3615 30 3644 10 3668 20
2045 PM peak 4381 4363 20 4351 30 373 10 4345 40

In order to compare the potential benefits of the improvements against the
implementation costs over the typical 25 year amortization period, the travel time
savings were converted into a monetary value using BC Ministry of Transportation
and Infrastructure default values for value of time. Annual savings were
conservatively estimated based on the summation of the AM and PM peak period
savings applied to each week day (250 days) and average of the AM and PM peak
period savings applied to represent potential savings for the weekend days (100
days). Interpolation between the 2015 and 2045 planning horizon was conducted
to obtain travel time savings for each of the intermediate years and these values
were summed to obtain a total for the 25 year period. The 25 year travel time
savings, represented in present value ($ 2015), are shown below in Table 3.4.

Table 3.4: Highway 10 /232 Street Interchange Travel Time Benefits Summary

Option 1 Option 2 Option 3 Option 4
Travel Time Benefits (S) 04M 24M 08M 1.2 M
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¢ Implementation Costs
A summary of the estimated implementation costs for each interchange option are
provided in the cost summary table, Table 3.5. These cost estimates represent
high level costs for option comparison purposes. More detailed cost estimates for
the preferred interchange options are included in the project cost estimate
described in Section 11 Project Budget.
Table 3.5: Highway 10 / 232 Street Interchange Options Cost Summary
Option 1 Option 2 Option 3 Option 4
Project Management 2.0 2.2 2.8 2.6
Engineering 28 3.2 41 39
Grade Construction 10.5 10.8 12.0 9.2
Structural 9.8 122 1741 18.0
Paving Construction 0.7 0.8 0.9 0.8
Operational Construction 0.9 1.1 1.5 1.4
Utilities 0.3 0.3 0.4 0.4
Resident Engineering 2.0 22 28 26
Contingency (30%) 8.6 9.8 124 1.6
Management Reserve 1.9 Gl Zul] 26
Total (rounded) $M 40 45 57 54
 Property Impacts
Property impacts were quantified by measuring the area of the potential land
impacted by an expanded interchange footprint, where applicable. Conversely,
potential surplus land within the existing highway right-of-way was quantified by
measuring the area that could be utilized for other purposes. The area of property
impacts and potential surplus lands is summarized in Table 3.6.
Table 3.6: Highway 10 / 232 Street Interchange Options Property Summary
Option 1 Option 2 Option 3 Option 4
Impacted Property (Ha) 0.0 0.0 0.0 0.0
Surplus Property (Ha) 5.0 4.5 8.4 10.3
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Accommodation of Provincial Movements

The following discussion provides a summary of the how each interchange option
accommodates the provincial movements, those key movements between
Highway 10 and Highway 1.

Option 1: The proposed configuration, as compared to the base case, does
not provide any improvements for the provincial movements between
Highway 1 and Highway 10 and may even cause some reduction in mobility
for these key movements.

o Highway 1 EB to Highway 10 WB — Similar to the base case, this
movement is accommodated by a loop ramp connecting to the south
terminal junction. However, travel through the south ramp terminal
roundabout is less desirable as compared to the existing un-signalized
intersection.

o Highway 1 WB to Highway 10 WB — Similar to the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant.  Southbound travel through the south ramp terminal
roundabout is however, less desirable then the existing un-signalized
intersection.

o Highway 10 EB to Highway 1 EB — Similar to the base case, this
movement is accommodated via 72 Avenue (south). Travel through
the south terminal roundabout is avoided with the large right turn slip
lane.

o Highway 10 EB to Highway 1 WB —This movement is provided by a
directional ramp from the roundabout at the north terminal junction.
Travel through the roundabout is however, less desirable then the
existing loop ramp in the northeast quadrant. It is noted that this is a
low volume movement.

Option 2: The proposed configuration, as compared to the base case, does
not provide any improvements for the provincial movements between Highway
1 and Highway 10 and may even cause some minor reduction in mobility for
one movement.

o Highway 1 EB to Highway 10 WB — Same as the base case, this
movement is accommodated by a directional ramp to the south
terminal junction. .

o Highway 1 WB to Highway 10 WB — Same as the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant.
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o Highway 10 EB to Highway 1 EB — Same as the base case, this
movement is accommodated via 72 Avenue (south).

o Highway 10 EB to Highway 1 WB —This movement is provided by a
directional ramp from the roundabout at the north terminal junction.
Travel through the roundabout is less desirable then the existing loop
ramp in the northeast quadrant. It is noted that this is a low volume
movement.

Option 3: The proposed configuration, as compared to the base case,
provides some improvements to the provincial movements between
Highway 1 and Highway 10.

o Highway 1 EB to Highway 10 WB — Same as the base case, this
movement is accommodated by a directional ramp to the south
terminal junction. .

o Highway 1 WB to Highway 10 WB — Same as the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant.

o Highway 10 EB to Highway 1 EB — This movement is improved with a
new directional ramp located in the southeast quadrant, north of
72 Avenue (south).

o Highway 10 EB to Highway 1 WB —This movement is provided by a
directional ramp from the roundabout at the north terminal junction.
Travel through the roundabout is less desirable then the existing loop
ramp in the northeast quadrant. It is noted that this is a low volume
movement.

Option 4: The proposed configuration, as compared to the base case, is
detrimental to some provincial movements between Highway 1 and
Highway 10.

o Highway 1 EB to Highway 10 WB — Similar to the base case, this
movement is accommodated by a directional ramp, although a right
turn at the south ramp terminal is introduced.

o Highway 1 WB to Highway 10 WB — This movement is circuitous with
access provided via 72 Avenue. Two left turn manoeuvres are
required, one onto 72 Avenue from Highway 1and another from
72 Avenue to Highway 10 westbound.

o Highway 10 EB to Highway 1 EB — Same as the base case, this
movement is accommodated via 72 Avenue (south).

o Highway 10 EB to Highway 1 WB — This movement is provided by a
directional ramp at the north terminal junction through a left turn
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movement. The left turn movement, at this junction, is less desirable
then the existing loop ramp in the northeast quadrant. It is noted that
this is a low volume movement.

Network Connectivity

A review of each option was conducted with respect to assessing improvements
in the level of connectivity within the local road network and specifically across
Highway 1. The findings from this review, are as follows:

Option 1: The east west route, 72 Avenue, is still discontinuous across
Highway 1. East west traffic on 72 Avenue must therefore continue to travel
through the interchange along 232 Street. No improvement as compared to
the base case.

Option 2: The east west route, 72 Avenue, is still discontinuous across
Highway 1. East west traffic on 72 Avenue must therefore continue to travel
through the interchange along 232 Street. No improvement as compared to
the base case.

Option 3: With the new bridge structure across Highway 1, continuity along
72 Avenue is restored. This improved network connectivity removes the east
west traffic from the interchange. Significant improvement compared to base
case.

Option 4: With the new bridge structure across Highway 1, continuity along
72 Avenue is restored. This improved network connectivity removes the east
west traffic from the interchange; however, significant Highway 1 interchange
traffic is added to 72 Avenue. Moderate improvement compared to base case.

Evaluation Summary

A summary of the interchange option evaluation is provided Table 3.7.
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Table 3.7: Highway 10 / 232 Street Interchange Evaluation Summary

Criteria Option 1 Option 2 Option 3 Option 4
Travel Time 0 hrs AM peak period (2014) 20 hrs AM peak period (2014) 0 hrs AM peak period (2014) -10 hrs AM peak period (2014)
Savings -20 hrs PM peak period (2014) 0 hrs PM peak period (2014) -20 hrs PM peak period (2014) -20 hrs PM peak period (2014)
0 hrs AM Peak Period (2045) 30 hrs AM Peak Period (2045) 10 hrs AM Peak Period (2045) -20 hrs AM Peak Period (2045)
20 hrs PM Peak Period (2045) 30 hrs PM Peak Period (2045) 10 hrs PM Peak Period (2045) 40 hrs PM Peak Period (2045)
-$0.4 M Travel Time Savings (25 years) | $2.4 M Travel Time Savings (25 years) | -$0.8 M Travel Time Savings (25 years) | -$1.2 M Travel Time Savings (25 years)
Implementation $40 M $45M $57M $54 M
Costs
Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts
5.0 Ha - Potential Surplus 10.3 Ha - Potential Surplus 5.0 Ha - Potential Surplus 8.4 Ha - Potential Surplus
Network No improvement as compared to the | No improvement as compared to the | Significant improvement compared to | Moderate improvement compared to
Connectivity base case. base case. base case. base case.
Provincial The proposed configuration, as | The proposed configuration, as | The proposed configuration, as | The proposed  configuration, as
Movements compared to the base case, does not | compared to the base case, does not | compared to the base case, provides | compared to the base case, is
provide any improvements for the | provide any improvements for the | some improvements to the provincial | detrimental to  some  provincial
provincial movements between | provincial movements between | movements between Highway 1 and | movements between Highway 1 and
Highway 1 and Highway 10 and may | Highway 1 and Highway 10 and may | Highway 10. Highway 10.
even cause some reduction in mobility | even cause some minor reduction in
for these key movements. mobility for one movement.
Benefit / Cost and BIC=0.2 B/IC=03 BIC=0.2 BIC=0.2
NPV NPV=-$30 M NPV=-$31 M NPV=-$42 M NPV=-$41 M
Overall Possible Possible Preferred Not Preferred
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264 STREET / HIGHWAY 1 INTERCHANGE OPTIONS

To assess the interchange options with respect to the evaluation criteria, focused traffic
analysis, cost estimating, and other measurements were conducted and the results
summarized as follows:

¢ Network Travel Time Savings

A similar process to that conducted for the 232 Street interchange traffic analysis
was applied to the 264 Street interchange analysis in that a traffic operations model
was developed for the 2015 and 2045 planning horizons to obtain the network
travel time savings for each option. The spatial limits of the traffic operations model
included the segment of Highway 1 between 232 Sireet and 264 Street,
incorporating both interchanges and the immediate local road network. The 2015
traffic volumes were derived from TransLink’s Regional Traffic Model and validated
against several short count observations conducted on-site in the fall of 2014. The
2045 travel demand was also derived from the Regional Traffic Model. Within each
peak period, a three hour period was simulated as follows:

o 06:00 to 09:00 for the AM peak period
o 15:00 to 18:00 for the PM peak period

Once the base case (existing conditions) models were established for each time
frame and peak period, the four interchange options were coded. Five model runs,
with different seeds values applied to create randomness in the traffic generation,
were conducted for each option for each time frame and peak period. The high
and low network travel times were subsequently discarded and the average of the
remaining three model runs was used in the analysis.

The following travel time savings summary table, Table 3.8 provides the peak hour
simulation results for each option and the base case. The change in travel time or
travel time savings, is also provided for each option as compared to the base case.

Table 3.8: Network Travel Time Savings (rounded) — Highway 13 / 264 Street Interchange

Optio Optio Optio Dption 4
Od
2014 AM peak 2560 2535 30 2545 20 2601 -40 2542 20
2014 PM peak 2973 2984 -10 2981 -10 3033 -60 2957 20
2045 AM peak 3708 3627 80 3618 90 6466 -2760 3612 100
2045 PM peak 4365 4430 -170 4352 10 6294 -1930 4265 100
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In order to compare the potential benefits of the improvements against the
implementation costs over the typical 25 year amortization period, the travel time
savings were converted into a monetary value using BC Ministry of Transportation
and Infrastructure default values for value of time. Annual savings were
conservatively estimated based on the summation of the AM and PM peak period
savings applied to each week day (250 days) and average of the AM and PM peak
period savings applied to represent potential savings for the weekend days
(100 days). Interpolation between the 2015 and 2045 planning horizon was
conducted to obtain travel time savings for each of the intermediate years and
these values were summed to obtain a total for the 25 year period. The 25 year
travel time savings, represented in present value ($ 2015), are shown below in
Table 3.9.

Table 3.9: Highway 13 / 264 Street Interchange Travel Time Benefits Summary
Option 1 Option 2 Option 3 Option 4
Travel Time Benefits (S) $1.3M $2.8M -$119M $6.5M
+ Implementation Costs
A summary of estimated implementation costs for each option are provided in the
cost summary table, Table 3.10. These cost estimates represent high level costs
for option comparison purposes. More detailed cost estimates for the preferred
interchange options are included in the project cost estimate described in
Section 10 Project Budget.
Table 3.10: Highway 13 / 264 Street Interchange Options Cost Summary
Option 1 Option 2 Option 3 Option 4
Engineering 3.0 2.6 43 5.0
Grade Construction 11.3 8.4 9.5 14.7
Structural 9.4 9.4 213 18.8
Paving Construction 0.9 0.7 0.7 1.2
Operational Construction 1.1 1.2 1.4 23
Utilities 0.4 0.3 0.4 0.6
Resident Engineering 2.0 1.8 29 33
Contingency (30%) 9.0 7.8 129 14.6
Management Reserve 2.0 1.7 238 32
Total (rounded) $M 42 36 60 67
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e Property Impacts

Property impacts were quantified by measuring the area of the potential land
impacted by an expanded interchange footprint, where applicable. Conversely,
potential surplus land within the existing highway right-of-way was quantified by
measuring the area that could be utilized for other purposes. The area of property
impacts and potential surplus lands is summarized in Table 3.11.

Table 3.11: Highway 13 / 264 Street Interchange Options Property Summary

Option 1 Option 2 Option 3 Option 4
Impacted Property (Ha) 0 0 0.3 0
Surplus Property (Ha) 47 47 73 42

¢ Accommodation of Provincial Movements

The following discussion provides a summary of the how each interchange option
accommodates the provincial movements, those key movements between
Highway 13 and Highway 1.

Option 1: The proposed configuration, as compared to the base case, does
not provide any improvements for the provincial movements between
Highway 1 and Highway 13 and may even cause some reduction in mobility
for these key movements.

o Highway 1 EB to Highway 13 SB — Similar to the base case, this
movement is accommodated by a loop ramp connecting to the south
terminal junction. Travel through the south ramp terminal roundabout
is likely comparable to the existing signalized intersection with
improvements during periods of low volumes.

o Highway 1 WB to Highway 13 SB — Similar to the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant.  Southbound travel through the south ramp terminal
roundabout is likely comparable to the existing signalized intersection,
with improvements during periods of low volumes.

o Highway 13 NB to Highway 1 EB — Similar to the base case, this
movement is accommodated by a directional ramp. Travel through
the south terminal roundabout is avoided with the large right turn slip
lane.

o Highway 13 NB to Highway 1 WB —This movement is provided via
56 Avenue (north) connecting to the roundabout at the north terminal
junction. Travel through the roundabout is however, less desirable
then the existing loop ramp in the northeast quadrant.
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Option 2: The proposed configuration, as compared to the base case, does
not provide any improvements for the provincial movements between
Highway 1 and Highway 13 and may even cause some minor reduction in
mobility for one movement.

o Highway 1 EB to Highway 13 SB — Similar to the base case, this
movement is accommodated by a loop ramp connecting to the south
terminal junction. Travel through the south ramp terminal would be
similar to existing conditions with a left turn movement required at the
intersection.

o Highway 1 WB to Highway 13 SB — Same as the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant. Travel through the south ramp terminal intersection would
be similar to existing conditions.

o Highway 13 NB to Highway 1 EB — Similar to the base case, this
movement is accommodated by a directional ramp. Travel through
the south terminal intersection is avoided with the large right turn slip
lane.

o Highway 13 EB to Highway 1 WB —This movement is provided via
56 Avenue (north) by a directional ramp from the intersection at the
north terminal junction. Travel through the intersection, via a left turn
movement is however, less desirable then the existing loop ramp in
the northeast quadrant.

Option 3: The proposed configuration, as compared to the base case, is
detrimental to some provincial movements between Highway 1 and
Highway 13.

o Highway 1 EB to Highway 13 SB — This movement is circuitous with
access provided via 56 Avenue. A left turn manoeuvre is required
onto 56 Avenue from Highway 1 with a right turn required at the
intersection between 264 Street and 56 Avenue. Travel through four
intersections is required to complete this movement.

o Highway 1 WB to Highway 13 SB — This movement is accommodated
by a directional ramp with a left turn manoeuvre at the north ramp
terminal, replacing the existing free flow loop ramp.

o Highway 13 NB to Highway 1 EB — Same as the base case, this
movement is accommodated by a directional ramp. Travel through
the south terminal intersection is avoided with the large right turn slip
lane.

o Highway 13 NB to Highway 1 WB — This movement is provided via
56 Avenue and a directional ramp to enter Highway 1. However, a left
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turn manoeuvre is required at the intersection between 264 Street and
56 Avenue. The left turn movement, at this junction, is less desirable
then the existing loop ramp in the northeast quadrant.

Option 4: The proposed configuration, as compared to the base case,
provides several improvements to the provincial movements between
Highway 1 and Highway 13.

o Highway 1 EB to Highway 13 SB — This movement is accommodated
by a directional ramp to the south terminal junction. This directional
ramp replaces the existing loop ramp which connected to the same
junction, but required a left turn manoeuvre to proceed southbound.

o Highway 1 WB to Highway 13 SB — Same as the base case, this
movement is accommodated by a single loop ramp in the northwest
quadrant.

o Highway 13 NB to Highway 1 EB — This movement is slightly improved
with a new directional ramp which avoids the south terminal
intersection.

o Highway 13 NB to Highway 1 WB —This movement is provided by a
separate free flow directional ramp which diverges from Highway 13,
south of the intersection at 56 Avenue (south).

e Network Connectivity

A review of each option was conducted with respect to assessing improvements
in the level of connectivity within the local road network and specifically across
Highway 1. The findings from this review, are as follows:

Option 1: The east west route, 56 Avenue, is still discontinuous across
Highway 1. East west traffic on 56 Avenue must therefore continue to travel
through the interchange along 264 Street. No improvement as compared to
the base case.

Option 2: The east west route, 56 Avenue, is still discontinuous across
Highway 1. East west traffic on 56 Avenue must therefore continue to travel
through the interchange along 264 Street. No improvement as compared to
the base case.

Option 3: With the new bridge structure across Highway 1, continuity along
56 Avenue is restored. This improved network connectivity removes the east
west traffic from the interchange; however, significant Highway 1 interchange
traffic is added to 56 Avenue. Moderate improvement compared to base case.
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Option 4: The east west route, 56 Avenue, is still discontinuous across
Highway 1. East west traffic on 56 Avenue must therefore continue to travel
through the interchange along 264 Street. No improvement as compared to
the base case.

¢ Evaluation Summary

A summary of the interchange option evaluation is provided Table 3.12.
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Table 3.12: Highway 13 / 264 Street Interchange Evaluation Summary
Criteria Option 1 Option 2 Option 3 Option 4
Travel Time 30 hrs AM peak period (2014) 20 hrs AM peak period (2014) -40 hrs AM peak period (2014) 20 hrs AM peak period (2014)
Savings -10 hrs PM peak period (2014) -10 hrs PM peak period (2014) -60 hrs PM peak period (2014) 20 hrs PM peak period (2014)
80 hrs AM Peak Period (2045) 90 hrs AM Peak Period (2045) -2760 hrs AM Peak Period (2045) 100 hrs AM Peak Period (2045)
-170 hrs PM Peak Period (2045) 10 hrs PM Peak Period (2045) -1930 hrs PM Peak Period (2045) 100 hrs PM Peak Period (2045)
-$1.3 M Travel Time Savings (25 years) | $2.8 M Travel Time Savings (25 years) -$119 M Travel Time Savings (25 years) | $6.5M Travel Time Savings (25 years)
Implementation $42M $36 M $60 M $67 M
Costs
Property Impacts 0.0 Ha - Property Impacts 0.0 Ha - Property Impacts 0.3 Ha - Property Impacts 0.0 Ha - Property Impacts
4.7 Ha - Potential Surplus 4.7 Ha - Potential Surplus 7.3 Ha - Potential Surplus 4.2 Ha - Potential Surplus
Network No improvement as compared to the | No improvement as compared to the | Moderate improvement compared to | Noimprovementas compared tothe base
Connectivity base case. base case. base case. case.
Provincial The proposed  configuration, as | The proposed configuration, as | The proposed configuration, as | The  proposed configuration, as
Movements compared to the base case, does not | compared to the base case, does not | compared tothe base case, is detrimental | compared to the base case, provides
provide any improvements for the | provide any improvements for the | to some provincial movements between | several improvements to the provincial
provincial movements between | provincial movements between | Highway 1 and Highway 13. movements between Highway 1 and
Highway 1 and Highway 13 and may | Highway 1 and Highway 13 and may Highway 13.
even cause some reduction in mobility for | even cause some minor reduction in
these key movements. mobility for one movement.
Benefit / Cost and B/IC=0.2 B/IC=03 B/C=-1.9 BIC=03
NPV NPV=-$33 M NPVY=-$24 M NPV=-$164 M NPV=-$43 M
Overall Possible Preferred Not Preferred Possible
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3.2.4 RATIONALE FOR CHOSEN OPTIONS
232 STREET / HIGHWAY 1 INTERCHANGE

Based on the high level assessment, Option 3 was preferred for improving the interchange.
In this option, the following improvements and advantages are noted:

¢ Removal of the undesirable geometry associated with the existing cloverleaf
configuration.

e Single exits from Highway 1 in both directions.

+ Improved traffic operations over the existing conditions.
+ Connects 72 Avenue across Highway 1.

+ No new land required for the 232 Street interchange.

« Significant surplus land in the northeast quadrant, with some surplus lands
possibly available in the southwest quadrant and the southeast quadrant.

+ Efficient traffic operations are provided for the key movements with direct
connections between Highway 10 and Highway 1 (westbound to southbound and
northbound to eastbound).

Option 3 also allows phased construction of the 72 Avenue flyover structure by retaining
the existing connection of 72 Avenue to the north ramp terminal in the interim. This
infrastructure deferral could reduce the initial implementation costs by approximately
$10M. Furthermore, the Highway 10 EB to Highway 1 EB movement could be retained in
the existing configuration as an interim stage — until such time that the potential surplus
lands immediately north of 72 Avenue are identified for development.

264 STREET / HIGHWAY 1 INTERCHANGE

Based on the high level assessment, Option 2 was preferred for improving the interchange.
In this option, the following improvements and advantages are noted:

¢ Removal of the undesirable geometry associated with the existing cloverleaf
configuration.

e Single exits from Highway 1 in both directions.

+ Improved operations over the existing conditions.

* No new land required for the 264 Street interchange.

+ Potential surplus land in the southwest quadrant and northeast quadrants.

+ Slightly improved traffic operations as compared to the base case.
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Overall, Option 2 provides satisfactory mobility for the key movements between Highway 1
and Highway 13. However, the northbound to westbound highway to highway movement
must pass through the intersection at 264 Street / 56 Avenue and utilize a section of
56 Avenue to gain access to Highway 1. If the highway to highway connectivity is deemed
to be a critical component, then Option 4 could be considered as an alternate option instead
of Option 2 in the subsequent design and implementation phases.

3.3 Auxiliary / Climbing Lanes

As there are significant grades in some segments of the study highway section, an analysis
was conducted to assess the climbing lane requirements of Option 3 to better
accommodate the slower truck traffic and preserve the capacity provided by the additional
lane. The Highway Capacity Software (HCS) 2000 metric version was used, which applied
the Highway Capacity Manual (HCM) procedures to analyze the Level of Service of
mainline segments based on a number of factors including topography (including grade
and length of grade), traffic volume, number of lanes, and percentage of heavy vehicles.

As the westbound and eastbound carriageways of the highway are separated by a wide
median, the climbing segments of the two carriageways were assessed independently. In
general, climbing segments with a grade greater than 2.0% were assessed, as heavy
vehicles may have difficulty operating on these inclines especially if the segments are of
sufficient length, causing the trucks to travel at a substantially lower speed than other
vehicles in the traffic stream. For locations where the grade varies over the length of the
climbing segment, each grade was assessed individually as a section, and the segment
was also evaluated as a whole with an average grade weighted over the length of the
segment. A Level of Service of E or F indicate that the mainline segments will likely operate
at or beyond capacity, which will not be acceptable performance for Highway 1 and an
auxiliary lane will be recommended.

For traffic volumes, the forecast travel demands from the RTM were adjusted to account
for the differences noted between the observed and modelled volumes under existing
conditions. The adjustments were applied on a directional basis for each of the peak hours
assessed. For segments where an HOV lane will be provided, the HOV volume was
subtracted from the total volumes such that only general purpose vehicles were considered
in the analysis. Similarly, only the number of general purpose lanes was applied as
opposed to the total number of lanes. For the percentage of heavy vehicles, the future
modelled truck percentages were assumed to remain similar to the proportions observed
under existing conditions, hence the latter were applied. One exception, however, was
noted in the eastbound truck percentage at Glover Road in the afternoon peak hour, where
the future modelled proportion was considerably lower than the observed proportion under
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existing condition (9% compared to 14%). For this particular scenario, both truck
percentages were evaluated.

In addition to the HCM procedures, the Geometric Design Guide for Canadian Roads
(1999 Edition) published by the Transportation Association of Canada was also used,
which states that a climbing lane will be required if a speed reduction of greater than
15 km/h will be experienced by trucks due to a combination of grade, length of grade, and
the mass / power ratio of the heavy vehicle (section 2.1.8). The truck climbing lane will
better accommodate the slower truck traffic while improving mobility for all motorists.
Critical lengths of grade for a 15 km/h truck speed reduction are established in the Guide
for various design truck mass / power ratios and grades. For analysis purposes, climbing
segments evaluated to have a Level of Service of D or better but contain sections with
significant grades were assessed using the truck speed reduction criterion, to examine if a
truck climbing lane would be required for traffic operational reasons. The 180 g/W mass /
power ratio, which is representative of the size and type of vehicle normally used for design,
was assumed in the assessment.

Based on the inputs described above and illustrated in Figure 3.2 below, the results from
the HCS analysis for the preferred mainline Option 3 were obtained, as presented in
Tables 3.13 and 3.14 for the AM and PM Peak Hours, respectively.

200 5t 202 &t

=)

IEEEEEE S E NS SN EFE SN NSNS EEEEEEEEEEEEEENC

St Glover Hwy 10 Hwy 13 Mt Lebman Clearbrook Rd McCallum Rd Hwy 11
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Figure 3.2: Significant Grades in Study Highway Section
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Table 3.13: Climbing Lane Analysis — 2045 AM Peak Hour

Sub Grade Length =~ GP Volume Avg Densi Avg Speed
Climbing Segment  Direction " %) {mg) (vph) % Trucks {pgc:km:h)ty (gkmrh)
i A 218 | 1600 19.0 100.1 D
200 Stto 216 St
(2GP+1HOV) EB B 1.01 900 3200 14 19.0 100.1 D
AB 1.76 2500 19.0 100.1 D
# A 1.98 1200 236 91.6 E
216 St to Glover Rd
(2GP+1HOV) WB B 3.61 800 3600 16 236 916 E
C 1.34 700 236 91.6 E
ABC 23 2700 - . F
# A 0.68 500 18.1 102.8 D
232 Stto 264 St
(3GP) B 3.01 900 19.8 100.0 D
EB C -0.21 1300 4700 14
D 0.67 400 18.1 102.8
E 4.09 700 19.8 100.0
F 0.42 1200 18.1 102.8 D
#4
East of Mt. Lehman to A 4,03 900 18.3 102.5 D
Clearbrook Rd 4300 12
(3GP) WB B 1.58 900 16.1 104.8 D
C 0.91 900 17.4 103.7 D
4600 12
D 3.99 700 18.2 102.7 D
ABCD 2.55 3400 4600 12 18.7 101.9 D
#5
East of McCallum Rd A 1.01 500 4900 12 18.9 101.6 D
to Highway 11
(3GP) B 0.68 500 20.1 99.4 D
wB C 1.46 500 201 99.4 D
D 3.46 500 2100 2 21.3 97.0 D
E 1.34 700 20.1 99.4 D
ABCDE 1.57 2700 5100 12 20.1 99.4 D
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Table 3.14: Climbing Lane Analysis — 2045 PM Peak Hour
Sub Grade | Length  GP Volume Avg Density Avg Speed

Climbing Segment  Direction " (%) ™ (vph) % Trucks (pclkmih) (km/h) LOS
#1
200 St 10 216 St A 218 1600 219 95.0 D
(2GP+1HOV) £B B 1.01 900 3500 1 219 95.0
AB 1.76 2500 219 95.0 D
# A 1.98 1200 203 97.9 D
216 St to Glover Rd
(2GP+1HOV) WB B 3.61 800 3400 11 21.8 95.2 D
C 134 700 203 97.9
ABC 23 2700 222 94.4
# A 0.68 500 228 94.0 E
232 Stto 264 St
(3GP) B 3.01 900 264 86.2 E
EB C -0.21 1300 5400 14
D 0.67 400 22.8 94.0 E
E 4,09 700 26.4 86.2 E
F 042 1200 228 94.0 E
#4
East of Mt. Lehman to A 4.03 900 16.5 104.6 D
Clearbrook Rd 4100 ?
(3GP) WB B 1.58 900 15.1 105.2 C
C 0.91 900 136 105.2 C
D 3.99 700 3700 ? 14.2 105.2 C
ABCD 2.55 3400 4100 9 15.8 105.0 C
#5
East of McCallum Rd A 1.01 500 4100 9 15.1 105.2 C
to Highway 11
(3GP) B 0.68 500 15.5 105.1 C
e C 46 | 500 155 105.1 C
D 3.46 500 200 ? 16.2 104.8 D
E 134 700 15.5 105.1 C
ABCDE 1.57 2700 4200 9 15.5 105.1 C
As presented in Tables 3.13 and 3.14, Climbing Segments 2 and 3 are anticipated to
operate at Level of Service E or F. Also, Climbing Segment 1 is at the upper limit of Level
of Service D. Hence, an auxiliary lane is recommended for the three climbing segments:
+ Between approximately the Glover Road overpass and the 216 Street interchange
in the westbound direction;
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+ Between the 232 Street and 264 Street interchanges in the eastbound direction;

+ Between the 200 Street and 216 Street interchanges in the eastbound direction.

In addition, the critical length of grade criterion was assessed for the grades greater than
2% on the remaining climbing segments, Climbing Segments 4 and 5. From the analysis,
it was found that sub segments A and D on Climbing Segment 4 as well as sub segment
D in Climbing Segment 5 will require a truck climbing lane for improved traffic operations.
However, due to spatial constraints at the Mount Lehman Road interchange in the
westbound direction, it is infeasible to provide a truck climbing lane for sub segment D in
Climbing Segment 4. Similarly, due to spatial constraints at the McCallum Road
interchange in the westbound direction, it is infeasible to provide a continuous truck
climbing lane over the entire grade which extends just east of the McCallum Road
interchange. Overall, a truck climbing lane is recommended for the following two
segments:

e Forthe sub segment (A) with a grade of 4.03% located west of the Mount Lehman
Road interchange in the westbound direction; and

+ For the sub segment (D) with a grade of 3.46% located between the Highway 11
and McCallum Road interchanges in the westbound direction.

Noting the anticipated degradation in travel speeds / level of service due to the varying
topography along this section of Highway 1, the auxiliary / truck climbing lane segments
recommended above will assist in preserving the capacity provided by the additional lane
in each direction of travel.

3.4 Replacement / Upgraded Structures

Although no options have been identified and therefore no option evaluation undertaken,
the following structures will need to be replaced or upgraded as part of the widening of the
highway mainline:

e Glover Road Underpass Structure (replacement);

+ CP Rail Underpass Structures / Portals (replacement);
e 232 Street Underpass Structure (replacement);

e 264 Street Underpass Structure (replacement);

+ Bradner Road Overhead Structures (widening);

+ Peardonville Road Underpass Structures (replacement).
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4.0 PROJECT OBJECTIVES

The objectives of the Highway 1 Widening (216 Street to Highway 11) project are:

« To provide sufficient traffic capacity along the highway to meet the current peak
hour traffic demands and the demands of the future up the year 2045;

e To address critical geometric and road safety deficiencies at a number of
structures along the highway;

+ To renew the configuration of two interchanges to meet current best practice; and

+ Toreduce levels of congestion, improve levels of service and decrease travel times
along the highway.
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5.0 PROJECT SCOPE STATEMENT

The project scope will generally include the widening of Highway 1 by adding one lane in
each direction into the median from 216 Street to Highway 11. The project will include the
demolition of existing underpass and reconfiguration of two interchanges, the 232 Street
interchange and the 264 Street interchange. In addition, to accommodate the Highway 1
widening a number of grade separated crossing will need to be upgraded to achieve added
crossing width and/or higher clearance under the structure. The scope of the Highway 1
Widening project will also include the following key elements:

+ Demolition and reconstruction of the Glover Road underpass structure;

+ Demolition and reconstruction of the rail underpass structures at the CP Rail lane
(Roberts Bank Corridor);

+ Widening of the two overhead structures at Bradner Road;

e Upgrade of the entrance and exit ramps to the Bradner Rest Area along the
westbound lanes of Highway 1;

+ Demolition and reconstruction of the Peardonville Road underpass structure;
* New structure for the eastbound off-ramp to Highway 11; and

e Upgrade of the Highway 11 on-ramp to Highway 1 eastbound.
5.1 Project Work Breakdown Structure

The project Work Breakdown Structure (WBS) defines the total scope of the Highway 1
Improvements project in a hierarchal format. Although it describes the same project scope
as the corresponding project scope statement, it is more precise and detailed. The WBS
will be the foundation of the project schedule and project resource estimates, and used to
build the project work plan. The WBS for the Highway 1 Improvements project is shown in
Figure 5.1.
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Figure 5.1: WBS for Highway 1 Improvements Project
5.2 Work Breakdown Structure Dictionary
The Highway 1 Widening project will consist of the following components: Procurement,
Package 1, Package 2, Package 3, Package 4, Package 5 and Package 6, as defined
below.
WBS 1.1 Procurement — will be managed in-house and will use a design-bid-build
procurement method. The preliminary design, detailed design, tender documents and
construction supervision will be outsourced to a prequalified engineering consulting
firm. The construction will be conducted by a construction company that has been
selected through open tender.
WBS 1.2 Package 1 (232 Street Interchange) — this package would involve
reconfiguring the 232 Street interchange to allow a new underpass structure to be
constructed and the existing structure to be removed. As part of this work, the
proposed 72 Avenue underpass would be constructed. Only localized widening of
Highway 1 would be included, but any additional lanes on Highway 1 would not be
opened to traffic.
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The new 232 Street underpass will have a different horizontal and vertical alignment
than the existing bridge. The proposed bridge width is approximately 21.9 m wide to
accommodate four 3.6 m traffic lanes, two 1.5 m shoulders, concrete parapets, 3.5 m
multi-use path and a bicycle fence. It is a symmetrical 2-span bridge with a pier in the
median resulting in two 46 m spans for a total length of 92 m.

WBS 1.3 Package 2 (264 Street Interchange) - this package would involve
reconfiguring the 264 Street interchange to allow a new underpass structure to be
constructed and the existing structure to be removed. Only localized widening of
Highway 1 would be included, but any additional lanes on Highway 1 would not be
opened to traffic.

A new 264 Street Parclo B configuration interchange will include a new structure
spanning over Highway 1 as well as over the south and north off ramps.

The new underpass will have a different horizontal and vertical alignment than the
existing bridge. The proposed bridge width is approximately 21.9 m wide to
accommodate four 3.6 m traffic lanes, two 1.5 m shoulders, concrete parapets, 3.5 m
multi-use path and a bicycle fence. It is a symmetrical 2-span bridge with a pier in the
median resulting in two 50 m spans for a total length of 100 m.

WBS 1.4 Package 3 (Highway 1 Widening from 216 Street to 232 Street) — this
package would involve widening Highway 1 between the recently constructed
interchange at 216 Street and the recently constructed 232 Street interchange
(Package 1), a distance of approximately 2.1 kilometres. The widening would include
development of the westbound HOV lane and transition from three to two general
purpose lanes in the westbound direction. This package would also involve the
complex removal of the box structures at the CP Rail crossing and construction of a
new rail bridge. Removal and construction of a new Glover Road overpass is also
included in this construction package.

The new Glover Road Underpass will follow the existing horizontal alignment but will
need to be raised approximately 1.5 m to accommodate the required 5 m vertical
clearance below the bridge. A full road closure is anticipated as there are alternate
routes across the highway within the area. The length of the bridge from abutment to
abutment is 82m. The bridge width is determined to be 14.7 m to accommodate two
3.6 m traffic lanes, a 3.5 m multiuse path, two 1.5 m shoulders, parapets and a
pedestrian/bicycle fence.

The proposed new RBC Rail structure is a three span structure with constant 33.5 m
spans for a total length of 100.5 m. At this time, it is understood there are no current
or future plans to double or expand the tracks through this area and a single rail bridge
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is all that is required. The width of the bridge will be influenced by the staging approach
and where the piles/foundations can be placed.

WBS 1.5 Package 4 (Highway 1 Widening from 232 Street to 264 Street) — only
highway widening, over a length of approximately 5.8 kilometres, is involved in this
construction package. The widening would encompass the segment of highway, in
both directions of travel, between the recently constructed 232 Street interchange
(Package 1) and the 264 Street interchange (Package 2). No new structures or
modifications to existing structures are included in this segment.

WBS 1.6 Package 5 (Highway 1 Widening from 264 Street to Mt. Lehman Road) —
widening the highway in both directions of travel between the recently constructed
264 Street interchange and the existing Mt. Lehman Road interchange represents the
majority of the scope in this package. However, widening of the Bradner Road
overhead structures is included as is the upgrade of the entrance and exit ramps to the
Bradner Rest area.

The horizontal and vertical alignments of Highway 1 and Bradner Road do not need to
change in case of bridge replacement. In addition, the new bridge superstructure will
be able to provide sufficient height to accommodate the 5.0 m vertical clearance
requirement. It is understood that a full bridge closure is not permitted and staged
construction is required.

The new bridges will be one span structures with approximate length of 17 m. The
abutments will be placed approximately adjacent to the shoulders of Bradner Road,
which width is determined to be approximately 14.3 m to accommodate two 3.6 m
traffic lanes, a 3.5 m multi-use path, two 1.5 m shoulders and parapets. The bridge
width will be 16. 4 m consisting of 3 - 3.7 m traffic lanes, a 1.5 m and a 3 m shoulders
and parapets.

WBS 1.7 Package 6 (Highway 1 Widening from Mt. Lehman Road to Highway 11)
— this construction package involves approximately 9.7 kilometres of widening of
Highway 1 between the Mt. Lehman Road interchange and the Highway 11
interchange. Removal and construction of the new Peardonville Road underpass
structure and associated municipal road works are included in this construction
package. The new eastbound off-ramp structure to Highway 11 and reconfiguration of
the eastbound on-ramps from Highway 11 are also included.

A new alignment is proposed which will provide a direct connection from Peardonville
Road to South Fraser Way resulting in an alignment that crosses the Highway at a
63 degree skew. The current underpass is slightly below the 5.0 m vertical clearance
envelope. The new alignment will need to consider this as well as any additional
superstructure depth to accommodate the necessary span lengths. The full existing
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bridge closure is not required because of the new horizontal alignment. The new
bridge will consist of four spans with a total length of 195.5 m spanning Highway 1 and
Martens Street. One pier will be located in the middle of the highway median and other
adjacent to the right shoulder of eastbound Highway. The bridge will be 14.7 m wide
to accommodate two 3.6 m traffic lanes, a 3.5 m multi-use path, two 1.5 m shoulders,
parapets and a bicycle fence.

Common Work Breakdown Elements to All Six Packages
The following work break down elements are generic to all six packages.

Engineering — will include design, project management and securing necessary
approvals:
o Design — includes civil, structural, and electrical design for road works,
structure, traffic signals, lighting and utilities. Rail design is also required for
rail line profile raising at the Highway rail overpass crossing.

o Project Management — will be performed by in-house staff with construction
management services being outsourced to an engineering consultant firm.

o Approvals — includes environmental assessment and approvals, and
archaeological assessment approvals. Approvals from CP Rail for the design,
construction detours and impacts to rail traffic operations will also be required
in relation to the RBRC crossing within Work Package 3. Approvals from the
Townships of Langley and City of Abbotsford for cost sharing, interchange
design, and tie-ins to crossing roadways and municipal utility relocations.
Approvals for BC Hydro, Fortis, and Telus for relocation of regional utilities.

Utilities — includes the relocation and / or protection of utilities (BC Hydro, gas,
communications, municipal, and other) located within the median areas of Highway 1
which will be used for the widening of the carriage way. This work element also
includes watercourse crossings of the highway, which again due to the widening of the
carriage way will need to be lengthened or replaced.
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6.0 PROJECT TIMELINE

As introduced in the previous section, multiple construction packages were identified to
provide implementation flexibility in widening the Highway 1 section between 216 Street
and Highway 11. This proposed implementation strategy and the associated timelines are
described as follows.

6.1 Proposed Staging

To provide the Ministry of Transportation and Infrastructure with some implementation
flexibility in widening Highway 1, the corridor was divided into multiple segments based on
the priority of construction and related costs. The segmentation or construction packages
have been developed such that they can be delivered individually or bundled together into
various combinations. The following segmentation / construction packages are proposed.

Package 1: 232 Street Interchange

This package would involve reconfiguring the 232 Street interchange to allow a new
underpass structure to be constructed and the existing structure to be removed. As
part of this work, the proposed 72 Avenue underpass would be constructed. Only
localized widening of Highway 1 would be included, but any additional lanes on
Highway 1 would not be opened to traffic.

Package 2: 264 Street Interchange

This package would involve reconfiguring the 264 Street interchange to allow a new
underpass structure to be constructed and the existing structure to be removed. Only
localized widening of Highway 1 would be included, but any additional lanes on
Highway 1 would not be opened to traffic.

Package 3: Highway 1 Widening from 216 Street to 232 Street

This package would involve widening Highway 1 between the recently constructed
interchange at 216 Street and the recently constructed 232 Street interchange
(Package 1), a distance of approximately 4.1 kilometres. The widening would include
development of the westbound HOV lane and transition from three to two general
purpose lanes in the westbound direction. This package would also involve the
complex removal of the box structures at the CP Rail crossing and construction of a
new rail bridge. Removal and construction of a new Glover Road overpass is also
included in this construction package.
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Package 4: Highway 1 Widening from 232 Street to 264 Street

Only highway widening, over a length of approximately 7.2 kilometres, is involved in
this construction package. The widening would encompass the segment of highway,
in both directions of travel, between the recently constructed 232 Street interchange
(Package 1) and the 264 Street interchange (Package 2). No new structures or
modifications to existing structures are included in this segment.

Package 5: Highway 1 Widening from 264 Street to Mt. Lehman Road

Widening the highway in both directions of travel between the recently constructed
264 Street interchange and the existing Mt. Lehman Road interchange represents the
majority of the scope in this package. However, widening of the Bradner Road
overhead structures is included as is the upgrade of the entrance and exit ramps to the
Bradner Rest area.

Package 6: Highway 1 Widening from Mt. Lehman Road to Highway 11

This construction package involves approximately 10.1 kilometres of widening of
Highway 1 between the Mt. Lehman Road interchange and the Highway 11
interchange. Removal and construction of the new Peardonville Road underpass
structure and associated municipal road works are included in this construction
package. The new eastbound off-ramp structure to Highway 11 and reconfiguration of
the eastbound on-ramps from Highway 11 are also included.

As mentioned above, the proposed construction packages described above have been
developed to allow flexibility in the delivery of the overall project. Separately, each
construction package has been sized such that each package can be easily delivered
under a conventional design bid build approach using local construction firms. However,
one or more of the construction packages could be bundled together as a larger
conventional design bid build contract, or as a design build delivery. Further bundling of
the construction packages could lead to two or even three design build alternative delivery
packages. Finally, the overall project could be delivered as a single contract under a public
private partnership approach.

No recommendation is being made with respect to the actual method of delivery, which is
highly dependent upon available funding and cash flow. Determination of the appropriate
delivery approach is therefore deferred to the time frame when the Ministry of
Transportation has funding secured to move forward with actual implementation.
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6.2 Potential Schedule

Assuming a “worst case” scenario in terms of length of time to complete the entire project,
a high level schedule has been prepared to show the overall project duration if a near
sequential construction sequence was chosen for each of the six construction packages
described above. The proposed schedule, depicted in Figure 6.1, assumes a near
sequential implementation of the six proposed construction packages further assuming the
packages will be delivered in a sequential manner from west to east. As can be seen in
this potential schedule, if the design activities are assumed to start in Q4 of 2016, then the
overall project would not be completed until the end of 2024.

It should be noted that some of the packages are independent of the other construction
packages, therefore, more than one construction package could be implemented
simultaneously. For example, Package 1 and Package 2 could be constructed
simultaneously, as could Package 6. The other construction packages would be
dependent upon completion of these initial three construction packages. Significant
savings in the schedule duration could be gained if one or more construction packages
were implemented simultaneously.

Furthermore, if bundling of the constructions packages is considered, then it is assumed
that production related efficiencies would result and the overall schedule would be reduced.

Figure 6.1: Proposed Schedule
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7.0 PROJECT OUTCOMES AND BENEFITS

This project has clear federal, provincial and municipal benefit in that current congestion
along the Highway 1 corridor will be mitigated with the provision of an additional through
lane in each direction, climbing lanes at critical steep highway segments, upgrades to
existing grade separated crossings to gain minimum clearances for safety, and
reconstruction of two existing interchanges to improve functionality and road safety. The
Highway 1 corridor through the Fraser Valley provides the primary access to the provincial
interior, the western provinces, and the rest of Canada. The corridor is a major goods
movement route and also provides connectivity to key international border crossings at
Highway 11 and Highway 13, as well as Highway 15 immediately west of the project limits.

With the reconstruction of the interchanges at Highway 10 (232 Street) and at Highway 13
(264 Street), improved access to / from the highway is provided in the Township of Langley.
The additional through lane in each direction will also provide improved connectivity
between the communities in the Fraser Valley and the Abbotsford International Airport.

7.1 Evaluation Criteria

In order to compare and contrast the relative merits and drawbacks of the Highway 1
Widening project versus a no build option, a set of high level evaluation criteria was
developed based on similar Multiple Account Evaluations prepared for Ministry planning
studies. The criteria are a combination of quantitative and mostly qualitative factors to
assist in selecting a preferred alternative. For consistency with business case
development, a 25 year project horizon has been assumed.

In keeping with the Ministry’s Multiple Account categories, the evaluation criteria have been
grouped into the respective Customer Service, Socio-Community, Financial, and
Environmental accounts. The Economic account is not proposed at this level of analysis.
Given that the Highway 1 Widening project proposes to widen the highway within the
existing median, some of the evaluation criteria within the Multiple Account Evaluation are
not applicable. These criteria and rationale for exclusion from the evaluation are shown in
Table 7.1.
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Table 7.1: Evaluation Criteria Application

Account Criteria Applicable Comments
Mobility Impacts Yes
Vehicle Operating Costs Yes
Customer Service
Road Safety Yes
Travel Time Yes
Residential Property Impacts No No properties required
Business Property Impacts No No properties required
ALR Impacts No No properties required
Noise Impacts No Highway widening in the median
Socio-Community | Visual Impacts No Highway widening in the median
Target Mode Shares No Highway widening is GP lanes only
Community Severance No Highway widening in the median
OCP Consistency No Highway widening in the median
Business Impacts No Highway widening in the median
Land Requirements No Highway widening in the median
GHG Impacts No Regional Macro Travel Demand Model
Environmental Terrestrial Impacts Yes
Aguatic Impacts Yes
Archaeological / Historical Impacts Yes
Capital Cost Yes
Maintenance and Rehabilitation Cost Yes
Financial Salvage Value Yes
BC Ratio Yes
NPV Yes

The descriptions below include a summary of the criterion characteristics and rationale, as
well as a range of evaluation output are discussed below.

A. Customer Service Account

A1 Travel Time

Using the Emme3 2045 travel demand model outputs for the No Build option and
Highway 1 Widening project, an assessment of the impact on level of service and mobility
will be conducted at a high level.
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Evaluation Output: This quantitative assessment will take into consideration the AM and PM peak models
which cover the entire Metro Vancouver road and transit network as well as the City
of Abbotsford and Township of Langley network. The Network Travel Time Savings
of the Highway 1 Widening project compared with a No Build Option will be forecast,
compared and expressed as a present dollar value.

A2 Vehicle Operating Costs

With the proposed widening of the highway facility, it is anticipated that congestion levels
will be reduced which in turn, will result in lower vehicle operating costs. Special analysis
to ascertain the improvements in vehicle operating costs between the base No Build option
and the Highway 1 Widening project will be conducted. The vehicle operating costs will
solely represent the changes in overall fuel consumption, noting that the fuel consumption
component represents the largest component of vehicle operating costs, where as other
typical components such as tire wear and oil are primarily related to vehicle kilometres
travelled (VKT). With the effects related to this project being very corridor focused, the
VKT does not change significantly between the base No Build and the Highway 1
Widening.

Evaluation Output: This quantitative assessment will estimate fuel consumption based on the expected
reduction in travel delays (stoppages), for several typical vehicle types, over the study
corridor as derived from a comparison of the base No Build and the Highway 1
Widening project. The resultant value will be expressed as a present dollar value.

A3 Expected Road Safety Performance

The expected road safety performance for both the No Build option and the Highway 1
Widening project are derived from the Highway Safety Manual Part C predictive method to
determine both the predicted and expected crash frequency for the highway corridor. The
predicted crash frequency is widely used in safety practices, especially when comparing
different improvement alternatives. Meanwhile, the expected crash frequency, which
solves the “regression to mean” bias by combining the predicted and observed crash
frequency using the Empirical Bayes method, is a more reliable estimator of the crash
frequency.

Fvaluation Output: The Expected Crash Frequency and Severity for the Highway 1 Widening project
compared with a No Build Option will be predicted and expressed as a present dollar
value.
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B. Environmental Account

B.1 Terrestrial Impacts

The relative severity of impacts to the terrestrial environment will be noted and ranked.
The qualitative evaluation will determine whether each option would have low, medium or
high terrestrial requirements.

Evaluation Output: Low / Medium / High Terrestrial Impacts

B.2 Aquatic Impacts
The relative severity of impacts to the aquatic environment will be noted and ranked.

The qualitative evaluation will determine whether each option would have low, medium or
high aquatic requirements.

Evaluation Output: Low / Medium / High Aquatic Impacts

B.3 Archaeological / Historical Impacts

Any archaeologically or historically significant impacts will be noted and ranked in terms of
the severity of impact. The gualitative evaluation will determine whether each option would
have low, medium or high impacts.

Evaluation Output: Low / Medium / High Archaeological and Historical Impacts
C. Financial Account

CA1 Capital Cost

The relative construction cost of the Highway 1 Widening Project will be assessed and
typical unit costs referenced from the Ministry's Construction and Rehabilitation Cost
Guide, and using the Elemental Parametric “Wolski” method. The cost is dependent on the
extent of physical modifications, the complexity of the modifications (including
geotechnical, utilities, drainage, and environmental compensation features), and right-of-
way requirements.

Fvaluation Output: Total Construction Cost (Including Contingencies)

Cc.2 Maintenance and Rehabilitation Cost

Consideration for annual maintenance and rehabilitation costs will be based on standard
lane-kilometre costs and scheduled major rehabilitation for major roadways. The cost will
be expressed as a 25 year present value.

Evaluation Output: Maintenance and Rehabilitation Cost (25 Year Present Value)
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C.3 Salvage Value

The salvage value of the proposed infrastructure at the end of the 25 year business case
period will be reported as per the assumptions listed in the Ministry’'s ShortBenCost
business case analysis tool.

Fvaluation Output: Salvage Value (25 Year Present Value)

C.4 Benefit Cost Ratio and Net Present Value

This calculation takes into consideration the 25 year present value of each option’s travel
time savings benefits, operating cost savings benefits, capital costs, maintenance and
rehabilitation costs and salvage value.

Evaluation Output: B/C Ratio, NPV (25 Year Benefits - Costs)
7.2  Evaluation of Highway 1 Widening Project
A. Customer Service Account

A.1 Travel Time

Using the 2015 and 2045 travel demand model outputs (TransLink RTM) and proposed
geometric and operational modifications, an assessment of the impact on level of service
and mobility was conducted at a high level.

To quantify the reduced travel times into travel time savings, the peak period travel time
savings using the consumer surplus methodology were extracted from the models, and a
monetary value of time was applied. For the purpose of this analysis the following values
of time were assumed:

e Automobile - $15.94 / hour;
e Straight Truck - $46.03 / hour; and
e Combo Truck - $53.30 / hour.

The resulting estimates of travel time savings (rounded) for the base model year 2015 and
2045 are shown in Table 7.2 for the AM and PM peak hours only.

Table 7.2: Network Travel Time Savings

2015 AM peak $4,900
2015 PM peak $9,350
2045 AM peak $17,750
2045 PM peak $24,450
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To expand these hourly values to daily and then to annual values, the following
assumptions were also applied:

« Expansion of the 2015 AM peak hour value by a factor of four (4) was applied to
account for peak period travel time savings and minor off-peak period travel time
savings on weekdays. A factor of five (5) was applied to the 2045 value.

« Expansion of the 2015 PM peak hour value by a factor of four (4) was applied to
account for peak period travel time savings and minor off peak period travel time
savings on weekdays. A factor of six (6) was applied to the 2045 value.

» Potential travel time savings for a typical weekend day were estimated based on
the assumption that a weekend day would recognize only half the travel time
savings of a typical weekday.

» Annual values were calculated by expanding the weekday values by 260 and the
weekend values by 100. To be conservative, no travel time savings were
estimated for holidays.

The forecasted annual travel time savings are shown in Table 7.3.

Table 7.3: Forecast Annual Travel Time Savings

2015 2045

AM Peak Hour Travel Time Savings ($) $4,900 $17,750
PM Peak Hour Travel Time Savings ($) $9,350 $24,450
AM Peak Period Travel Time Savings ($) $19,640 $88,825
PM Peak Period Travel Time Savings ($) $37,400 $146,760
Weekday Travel Time Savings ($) $57,050 $235,585
Weekend Travel Time Savings ($) $28,525 $117,793
Annual Saving ($/annum) $17,685,000 $73,031,000

The net present value of the forecast travel time savings for the Highway 1 Widening
project, for the benefit period between 2024 and 2041, is shown in Table 7.4. These values
were estimated by interpolating between the 2015 and 2045 values shown in Table 7.3
and discounting the values using a 6% discount rate.
Table 7.4: Travel Time Benefits Summary (2025 — 2041) PV
No Build Highway 1 Widening

Travel Time Benefits NA $334,000,000

Note: Only nine months of benefits were assumed for 2024
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A2 Vehicle Operating Costs

Vehicle operating cost benefits were assessed at a high level, with fuel consumption
representing the only factor in recognition that other typical components are related more
to vehicle kilometres travelled which does change significantly in the analysis of benefits
for the Highway 1 study corridor.

Fuel consumption was estimated for base traffic conditions and future base 2045 traffic
conditions along the study corridor. A key assumption in estimating the vehicle operation
cost savings is that the Highway 1 Widening project would eliminate the majority of
congestion along the study corridor. Therefore, the amount of fuel saved is the difference
between the fuel consumed during congested conditions and uncongested conditions. For
the purposes of the calculations, the study corridor was divided into three segments:

e 200 Street to 264 Street
e 264 Street to Mt. Lehman Road; and
¢ Mt Lehman Road to Highway 11.

It was assumed, based on observations and historical information obtained from Google
Traffic, that a significant portion of each segment experiences congestion as shown in

Table 7.5.
Table 7.5 Congested Corridor Segments
g 8 Descriptio egment Leng ongested Leng
1 200 Street to 264 Street 14.5 115
2 264 Street to Mt. Lehman Road 9.5 9.5
3 Mt Lehman Road to Highway 11 9.1 8

Currently, extended periods of congestion are observed on the corridor. For the purposes
of estimating savings in fuel consumption, it is assumed that congestion relates to
conditions where traffic occasionally is stopped, periods of idling occur, and necessary
acceleration and deceleration operations occurs. Estimates of the duration of these events
are shown in Table 7.6.

Table 7.6: Current (2016) Congestion Event Durations (hrs)

1 3.0 0.0 3.0 10
2 3.0 0.0 3.0 10
3 10 0.0 10 10

SW1200SWF Page 55 PARSONS

Page 134 of 262 TRA-2017-72242



Ministry of HIGHWAY 1 WIDENING (216 STREET TO HIGHWAY 11)
BRITISH | Iransportation BUSINESS CASE

COLUMBIA  and Infrastructure

As traffic demand grows within the study corridor, it is assumed that these congested
conditions will worsen over time. Estimates of the duration of these future congestion
events are shown in Table 7.7.

Table 7.7: Future (2045) Congestion Event Durations (hrs)

1 4.5 0.0 4.5 1.5
2 4.5 0.0 4.5 1.5
3 1.5 0.0 1.5 1.5

During these congestion events, it was assumed that the highway is operating at capacity
and processes approximately 3500 vehicles per hour. The assumed composition of the
vehicle fleet is shown in Table 7.8. For simplicity, autos were further aggregated into
several typical “auto” vehicle classes. Research was conducted to determine
representative fuel consumption rates for each vehicle class. These fuel consumption
rates are achieved under uncongested conditions.

Table 7.8: Vehicle Fleet Composition and Fuel Consumption Rates

Passenger Vehicles 45% 6.7
Suv 32% 8.0

Pick Up 9% 10.0

Mini Van 5% 8.7
Auto Total 91% 76
Trucks Total 9% 35.0

In a previous study for Tl Corp, travel time data was collected along several routes within
the Highway 1 corridor, before and after the completion of the Port Mann Bridge and related
highway improvement. This data was used as input in a vehicle emissions model to
estimate fuel savings. Based on the data collected, observations indicated that a vehicle
consumed 14% to 40% more fuel in congested conditions, depending on the extent of the
travel time savings and the class of the vehicle. The findings from this previous study were
deemed to be relevant in estimating the potential reduction in fuel consumption as related
to the widening of Highway 1. It should be noted however, that this previous study did not
examine fuel savings for “heavy trucks.” As such, figures for the “light trucks” vehicle class
were used as a proxy for the “heavy trucks” vehicle class, thus the results can be
considered conservative for this vehicle class.
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For the purposes of estimating fuel consumption savings, it was assumed that the average
speed of the corridor will increase from 60 km/h to 100 km/h after the completion of the
Highway 1 Widening Project. Based on this assumption and the findings from the previous
project, it was estimated that an auto vehicle will consume 14% more fuel in congested
conditions, while a truck will consume 17% more fuel in the same congested conditions.

The daily fuel savings were expanded to annual figures by assuming 260 weekdays and
100 weekend days in a year. Price of fuel was assumed to be $1.25 / L for gasoline and
$1.20 / L for diesel. Based on these assumptions, the total benefits in fuel savings was
estimated to be approximately $2.6 million in 2016 and $3.9 million in 2045. Vehicle
operating cost savings, as related to fuel consumption benefits, accruing between these
two years were linearly interpolated. The present value of vehicle operations cost savings,
using a 6% discount rate for the period from 2024 to 2041, is shown in Table 7.9.

Table 7.9: Vehicle Operating Cost Savings Summary (2024-2041) PV

No Build Highway 1 Widening

Vehicle Operations Cost Savings NA $22,925,000

Note: Only nine months of benefits were assumed for 2024

A3 Expected Road Safety Performance

Crash data for the study area was obtained from the Ministry of Transportation and
Infrastructure for the years 2009, 2010, 2011 and 2012 as shown in Table 7.10.

Table 7.10: Highway 1 Mainline Crash History

Severity
Casualty Property Damage Only
2009 80 123 203
2010 78 131 209
2011 72 95 167
2012 87 94 181
Total 317 443 760
Average 80 110 190

The expected road safety performance for both the No Build option and the Highway 1
Widening project was derived from the Highway Safety Manual Part C predictive method
to determine both the predicted and expected crash frequency for the highway corridor.
The predicted crash frequency is widely used in safety practices, especially when
comparing different improvement alternatives. Meanwhile, the expected crash frequency,
which solves the “regression to mean” bias by combining the predicted and observed crash
frequency using the Empirical Bayes method, is a more reliable estimator of the crash
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frequency. To predict the expected road safety performance, models were prepared for
both the No Build option and the Highway 1 Widening project using the Interactive Highway
Safety Design Model (IHSDM). The model predictions are shown in Table 7.11.

Table 7.11: Expected Highway 1 Mainline Crash Rates and Frequencies

Data Element No Build Option Highway 1 Widening
First Year of Analysis 2024 (partial)
Last Year of Analysis 2041
Evaluated Length (km) 34.9740
Average Future Road AADT (vpd) 60,587
Expected Crashes
Total Crashes 3,259.07 2,846.95
Fatal and Injury Crashes 1,079.67 1,015.07
Property-Damage-Only Crashes 2,179.40 1,831.89
Percent of Total Expected Crashes
Percent Fatal and Injury Crashes (%) 33 36
Percent Property-Damage-Only Crashes (%) 67 64
Expected Crash Rate
Crash Rate (crashes/km/yr) 54815 47884
Fatal and Injury Crash Rate (crashes/kmiyr) 1.8159 1.7073
Property-Damage-Only Crash Rate (crashes/km/yr) 3.6656 3.0811
Expected Travel Crash Rate
Total Travel (million veh-km) 13,148.24
Travel Crash Rate (crashes/million veh-km) 0.25 0.22
Travel Fatal and Injury Crash Rate (crashes/million veh-km) 0.08 0.08
Travel Property-Damage-Only Crash Rate (crashes/million veh-km) 017 0.14

The expected difference in crash frequency between the two options, sorted by crash
severity, is shown in Table 7.12.
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Table 7.12: Highway 1 Expected Road Safety Performance (2024 — 2041)

Fatality 34 31 -3
Incapacitating Injury 84 79 -5
Injury 963 905 -58
Property Damage Only 2,179 1,832 -347
Total 3,259 2,847 -412

Collision costs for economic analysis are based upon “Default Values for Benefit Cost
Analysis in British Columbia, 2012", a reference used by the Ministry of Transportation and
Infrastructure in British Columbia. This reference provides the following collision costs:

¢ Fatal crash - $6,385,999
« Non-fatal injury crash - $135,577
* Property damage only crash - $11,367

The present value of the expected crash cost savings for the Highway 1 Widening project,
for the period from 2024 to 2041, is shown in Table 7.13.

Table 7.13: Road Safety Benefits Summary (2024 — 2041) PV

No Build Highway 1 Widening

Road Safety Benefits NA $14,125,000

Note: Only nine months of benefits were assumed for 2024
B. Environmental Account

B.1 Terrestrial Impacts

Effects on terrestrial resources due to the Highway 1 widening would be limited as all
widening is within the median of an existing freeway. However, there are 77 Species at
Risk that may potentially be encountered in the project area along Highway 1. Should
Species at Risk be encountered in the project area, project work would stop while species
are relocated. Overall Terrestrial impacts are expected to be low.

B.2 Aquatic Impacts

Effects on aquatic resources due to the Highway 1 widening would be limited as all
widening is within the median of an existing freeway. However, there are several rivers,
creeks, and ditches within the project area which are known to contain fish. The project
will take actions to salvage fish and protect habitat prior to construction. Also all work within
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the area of these watercourses will be restricted to the fishery window. Overall Aquatics
impacts are expected to be low.

B.3 Archaeological / Historical Impacts

Effects on archaeological or historic sites due to the Highway 1 widening would be limited
as all widening is within the median of an existing freeway. There are four pre-contact
archaeological sites and one historical archaeological site exist within one kilometre of the
project. Although the probability is low, the potential for encountering archaeological
artifacts is greatest at the water courses and the undisturbed areas such as the 272 Street
overpass, Bradner Road crossing and Townline overpass. However, in the unlikely event
that archaeological artifacts are found, construction will stop in the vicinity of the affected
area and the artifacts will be removed by an archaeological team. Overall archaeological
and historic site impacts are expected to be low.

C. Financial Account

CA Capital Cost

The relative construction cost was assessed at a high level using a functional design and
typical unit costs referenced from the Ministry’'s Construction and Rehabilitation Cost
Guide, and used the Elemental Parametric method. The cost is dependent on the extent
of physical modifications, the complexity of the modifications (including geotechnical,
utilities, drainage, and environmental compensation features), and right-of-way
requirements.

Table 7.14: Highway 1 Widening Capital Cost Summary ($2016)

Project Management NA 303
Engineering NA 46.8
Grade Construction NA 175.0
Structural NA 130.9
Paving Construction NA 29.2
Operational Construction NA 6.9

Utilities NA 33

Resident Engineering NA 30.0
Contingency (30%) NA 135.0
Total (rounded) $M NA 591
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C.2 Maintenance and Rehabilitation Cost

Consideration for annual maintenance and rehabilitation costs was based on standard
lane-kilometre costs and scheduled major rehabilitation for major roadways. The cost is
expressed as a 25 year present value. The No Build Option is assumed to require road
surface rehabilitation in the year 2030. Based on the suggested implementation schedule,
the Highway 1 Widening project would not require road surface rehabilitation until after the
2041 horizon year. The maintenance and rehabilitation cost estimates in present value are
shown in Table 7.15 for the base No Build and the Highway 1 Widening Project.

Table 7.15: Maintenance and Rehabilitation Cost Estimates (PV)
No Build Highway 1 Widening

Maintenance & Rehabilitation $8,200,000 $5,400,000

C.3 Salvage Value

The salvage value of the Highway 1 Widening project at the end of the 25 year business
case period is assumed to be approximately 80 percent of the original construction value,
which equals $359,100,000, discounted at six percent to present value from the horizon
year 2041. The estimated present value of the Salvage Value for the Highway 1 Widening
project is shown in Table 7.16.

Table 7.16: Salvage Value Estimates (PV)
No Build Highway 1 Widening
Salvage Value NA $83,700,000

C.4 Benefit Cost Ratio and Net Present Value

This calculation takes into consideration the 25 year present value of the travel time
savings benefits, vehicle operating cost savings benefits, capital costs, maintenance and
rehabilitation costs, and salvage value. The calculated benefit cost ratio and the net
present value of the Highway 1 Widening Project are depicted in Table 7.17.

Table 7.17: Benefit Cost Ratio and Net Present Value ($2016)

No Build Hwy 1 Widening

B/C Ratio NA 1.00

NPV NA 05M

Table 7.18 provides an “at-a-glance” summary of the evaluation results.
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Table 7.18: Evaluation Summary
Criterion/Option No Build Highway 1 Widening
Customer Service Account
Travel Time Highway is congested during peak and | Improved traffic performance will result
off peak periods. 1tis anticipated that in Travel Time Savings of
these conditions will worsen in the short approximately $65 M / year by 2041
and long term futures. Total Travel Time Savings: $334 M
Vehicle Operating Costs Highway is congested during peak and | Improved traffic performance will result
off peak periods. 1tis anticipated that | inless delays that translate into Vehicle
these conditions will worsen in the short Operating Cost savings of
and long term futures. approximately $3.5 M / year by 2041
Total VOC Savings: $23 M
Road Safety Performance Road Safety Performance is poor Improved Road Safety Performance
compared to provincial average resulting in a reduction of 400 crashes
from 2025 to 2041
Total Road Safety Savings: $14 M
Environmental Account
Terrestrial Impacts NA Low impact
Aquatic Impacts NA Low impact
Archaeological / Historical NA Low impact
Impacts
Financial Account
Capital Cost ($2016) NA -$449.0M
Maintenance and -$82 M -$5.4 M
Rehabilitation Cost ($2016)
Salvage Value ($2016) NA $83.7M
Net Present Value ($2016) NA 05M
Overall Benefit Cost Ratio NA 1.00
The above results indicate that the estimated benefits more or less equal the estimated
costs of the Highway 1 Widening project. However, it should be noted that the benefit
estimates are considered conservative as the analysis assumes that all of the benefits will
occur at completion of the final construction package, whereas some minor interim benefits
are anticipated to accrue after completion of each construction package. Furthermore,
other minor benefits such as reliability and sale of surplus lands have not been captured.
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Table 7.19 presents the results of several scenarios developed to explore the Project’s
sensitivity to adjustments in key evaluation inputs. In the scenarios below, the discount

rate and initial capital cost were varied. The sensitivity scenarios are as follows:

Escalation of initial capital costs by 25%.

Increase of the discount rate (in real terms) to 8% and 10%.

Table 7.19: Project Sensitivity Analysis

Base Case

Discounted NPV (at 6%)

A

Discounted NPV

Sensitivity Cases

B

Discounted NPV

C

Discounted NPV
(at 6%) (Capital Cost

(at 8%) (at 10%) Increases by 25%)
Benefits:
Travel Time Savings $334.0 million $248.37 million $187.31 million $334.0 million
Vehicle Operating Costs $22.925 million $17.25 million $13.16 million $22.925 million
Safety Benefits $14.125 million $10.69 million $8.20 million $14.125 million

Present Value of Benefits

$371.05 million

$276.31 million

$208.67 million

$371.05 million

Costs:
Capital costs -$449.0 million -$412.5 million -$380.15 million -$561.25 million
O&M costs -$5.25 million -$3.95 million -$3.00 million -$5.25 million
Salvage value of asset $83.70 million $52.45 million $33.15 million $130.77 million
Present Value of Costs -$370.55 million -$364.00 million -$350.00 million -$435.73 million
Net Present Value $0.50 million -$87.69 million -$141.33 million -$64.68 million
Benefit Cost Ratio 1.00to 1 0.76 to 1 0.60to 1 0.85to 1
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8.0 PROJECT PERFORMANCE MEASURES

The primary objectives of this project are to provide additional capacity along Highway 1 in
both directions of travel between 216 Street and Highway 11 to address current and future
congestion as well as various safety issues.

Noting the capacity and safety objectives, performance measures will focus on throughput
and travel time as well as a reduction in vehicle collisions. The following specific
performance measures are proposed:

+ Traffic Throughput during the weekday AM and PM peak periods in both the
eastbound and westbound directions of travel (target threshold):
o Between 232 Street and 264 Street (>4700 vph);
= Current volumes ~ 3500 to 3600 vph
o Between 264 Street and Mt. Lehman Road (>4400 vph)
*  Current volumes ~ 3500 to 3600 vph
o Between Mt. Lehman Road and Clearbrook Road (>3900 vph)
*  Current volumes ~ 3500 to 3600 vph
o Between McCallum Road and Highway 11 (>4200 vph)
= Current volumes ~ 3500 to 3600 vph

e Level of Service

o As calculated using the Highway Capacity Manual for freeway segments;
and,

o Level of Service not exceeding LOS D for any highway segment within the
highway section. Current LOS is E / F for all of the study segments during
the AM or PM peak hours.

¢ Travel Time during the weekday AM and PM peak periods in both the eastbound
and westbound directions of travel where free flow speeds and associated travel
times represent the target threshold:

o Between 200 Street and 264 Street (@ free flow speed = 8.7 min)
»  Current travel time is approximately 14 to 15 min (EB — PM Peak)
o Between 264 Street and Mt. Lehman Road (@ free flow speed = 5.7 min)
= Current travel time is approximately 9 to 10 min (EB — PM Peak)
o Between Mt. Lehman Road and Highway 11 (@ free flow speed = 5.5 min)

= Current travel time is approximately 8 to 9 min (WB — AM Peak)
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» Reduction in vehicle collisions over the entire highway study section. The target
threshold should aim for a collision rate that is less the existing collision rate for
any segment within the highway section. The current collision rate as calculated
in Section 7 is approximately 0.25 collisions per million vehicle kilometres travelled
— averaged over the period between 2016 to 2041. The collision rate associated
with the Highway 1 Widening Project is predicted to be approximately
0.22 collisions per million vehicles kilometres travelled.

To calculate the change in each performance measure in addressing the primary project
objectives, additional “before” and “after” data collection activities are recommended. The
“before” data collection activities should be undertaken at the outset of the project to
confirm / validate the values presented above. According to the proposed schedule, the
before data collection activities would be conducted either in the spring or fall of 2017. The
“after” data collection activities are recommended to be conducted at the completion of the
entire project. This could either occur in the fall of 2024 or the spring of 2025. The “before”
and “after” data collection activities should be conducted in the same season such that the
data is directly comparable.

The collision data statistics should be collected over a three to five year time frame leading
up to initial construction and the after substantial completion of the entire project.
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9.0 PROJECT RISK MANAGEMENT

As with any project, the Highway 1 project has uncertainties and risks that could impact
the project objectives (scope, budget, and schedule). These uncertainties and risks need
to be identified, addressed, and managed for the project to be implemented successfully.
This section discusses risk management planning, identified project risks, risk responses
strategies, and the overall risk impact profile of the Highway 1 project.

9.1 Risk Management Planning Methodology

The Risk Management Plan for this project followed a systematic process to identify project
risks, conduct a qualitative analysis, and propose a response strategy for identified risks.
The process included the following steps.

9.1.1 RISK IDENTIFICATION

Determining which risks will affect the project and documenting their characteristics. Risk
identification used the following risk breakdown structure:

+ Environmental and Archaeological (EA);

e Structural and Geotechnical (SG);

+ Design (D);

+ Right-of-Way (RW);

o Utility (U);

e Hydraulics (H);

+ Partner/ Stakeholder (PS);

+ Project Management (PM);

+ Contracting (CG); and

« Construction (CN).
A review of functional project design documents was conducted to identify project risks.
The functional design documents included:

+ Highway 1 Functional Planning Background and Problem Definition, July 2014,

e Highway 1 Function Planning Option Generation & Evaluation Criteria, July 2014;
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+ Highway 1 Corridor Planning Study - Draft Functional Planning Report, undated
and ongoing;

+ Environmental Constraints Review of the Highway 1 Corridor Between 216 Street
and Highway 11, Draft Report, dated October 2014;

* Archaeological and Heritage Resources Review of Proposed Improvements along
Highway 1 Between 216 Street and Highway 11, Draft Report, dated December
2014; and

e Geotechnical Overview Assessment — Highway 1 Corridor 216 Street to
Highway 11, Draft Report, dated December 2013.

9.1.2 QUALITATIVE RISK ANALYSIS

Prioritizing risks for further analysis or action by assessing and combining their probability
of occurrence and impact to the project.

9.1.3 QUANTITATIVE RISK ANALYSIS

Numerically analyzing the effect of identified potential high impact risks on overall project
objectives (Scope, Cost, and Schedule).

9.1.4 RISK RESPONSE PLANNING

Developing options, and determining actions to be taken to reduce threats to the projects
objectives. Planned risk responses must be appropriate to the significance of the risk, cost
effective, timely, realistic within the project context, agreed upon by all parties involved,
and owned by a responsible person.

For this project, the following strategies were used to respond to risks:

+ Avoidance - the team changes the project plan to eliminate the risk or to protect
the project objectives from its impact. The team might achieve this by changing
scope, adding time, or adding resources.

+ Transference — the ownership and responsibility for its management to a third
party; it does not eliminate it. Transferring liability for risk is most effective in
dealing with financial risk exposure.

+ Mitigation — the team seeks to reduce the probability or consequences of a risk
event to an acceptable threshold. Mitigation costs should be appropriate, given
the probability of the risk and its consequences.
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+ Acceptance — the Project Manager and team decide to include a Risk Response
Allowance in the project plan to deal with a risk. A response strategy will be
developed and the project team will implement it, if the risk occurs.

+ Recognized - But No Action Taken — the Project Manager and team decide not to
change the project plan to deal with a risk, or cannot identify a suitable response
action. Costrisks will be referred to the project contingency, and for schedule risks
no action will be taken, leaving the project team to deal with the risk as it occurs.

9.2 Project Risks and Response Strategies

The results of the Risk Management process were documented in a project risk register.
A summary of the project risks identified and response strategies are shown in Table 9.1.
A detailed Project Risk Register is attached as Appendix A.
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Table 9.1: Summary of Project Risks and Response Strategies

Risk Identification Risk-Response Strategy
Risk Event Risk Description Risk Trigger Impact Area  Affected WBS  Strategy ACTION TO BE TAKEN
Poor road subgrade conditions may be ) , L
: : ) ) Preloading / surcharging the insitu soils to
Soft Soil Issuesin | encountered in between 232 Street and Geotechnical iy . . ) .
) ) o Scope WBS1.4&1.7 | Mitigate | consolidate soils and reduce differential
Project Area 248 Street, near Townline Road, and near the investigation settlement
south side of the Hwy 11 interchange. '
Interchange Should MoTI decide to place greater emphasis on Confirm the design objectives for the
Configuration Provincially significant traffic movements at the Detailed design Scope WBS 1.3 Avoid 264 Street Interchange during the
Enhancement 264 St Interchange and add directional ramps. detailed design process.
On the south side of Highway 1 use deep
Liquefaction and softening soils under seismic foundations for the ramp abutment and
Liquefaction conditions are a design concern primarily near the Detailed design Scope WBS 1.4t01.7 Avoid mechanically stabilized earth
south side of the Hwy 11 interchange. embankments for the road fills and ramp
approach.
Environmental Environmental permits within the Design Bid Build MoTI to obtain all necessary
Permits Contract process could cause undo delay to the Detailed design Schedule WBS 1.2t0 1.7 Avoid environmental permits and provide to the
project schedule. successful contractor.
Four pre-contact archaeological sites and one
historical archaeological site exist withi
,ls oricararcnaco ogma e ex!S win one , If Archaeological artifacts are found,
, kilometre of the project. Potential for Archaeological ) , L
Archaeological ) , ) , , construction stops in the vicinity of the
, encountering archaeological artifacts is greatest artifacts uncovered Scope WBS 1.4t01.7 Accept )
Artifacts , , ) affected area and the artifacts are
at the water courses and the undisturbed areas during construction. removed by an archaeological team
such as the 272 St overpass, Bradner Rd y & )
crossing and Townline overpass.
Should Species at Risk be encountered in the
ro':ct a:ea :Iurin clonstruction There are Construction Should Species at Risk be encountered
Species at Risk Proj ) ) & L encounters Species at Scope WBS 1.2t0 1.7 Accept in the project area, project work would
77 Species at Risk that may potentially be , , ,
, , , Risk. stop while species are relocated.
encountered in the project area along Highway 1.
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Risk Event

Risk Identification

Affected WBS

Risk-Response Strategy
ACTION TO BE TAKEN

Risk Description

Should birds be nesting in trees within the project

Risk Trigger

Impact Area

Strategy

Clearing and grubbing to be undertaken

Nesting Birds area, possibly in the trees located within the Tree removal during . outside the period of Mar. 1to Aug. 1,
, , o ) Scope WBS 1.4t01.7 Avoid o . ) ,
Impact Highway 1 median. An existing stick nest of an construction, which is the breeding bird period to avoid
unknown raptor is located near 216 Street. impacting active nests.
Constructi
Fish Habitat Should fish be encountered in the 7 river/creeks onsiruction ) Take actions to salvage fish and protect
, . . . encounters fish in Scope WBS 1.4t01.7 | Transfer . , ,
Impacts and / or tributaries located within the project area. creeks habitat prior to construction.
Steel Cost and The price and delivery time of steel is very volatile The procurement of The estimate for steel costs and schedule
. and often mirrors the state of the general the steel for the Scope WBS 1.1 Mitigate | for delivery will be reviewed and updated
Schedule Volatility i , )
economy. bridge. at the time of tender for construction.
Detailed design to review potential
Fortis gas line crossings of Highway 1. Potential impacts of road preloading or deep road
Fortis Gas Lines impacts due to preloading of road or deep fills, Detailed Design Scope WBS 1.2to 1.7 | Mitigate | fills on crossing gas lines and
especially at Townline Rd. recommend appropriate response
strategy.
Fundin Agreement for partial funding of the project with Engage potential funding partners as
A reenfems other levels of government could take longer than Detailed Design Schedule WBS 1.1 Mitigate | early as possible to mitigate impacts to
& anticipated. construction schedules.
Maintaining adequate traffic flow during the Build temporary detour ramps and
Traffic reconstruction of the 232 St and 264 St ) , WBS1.2,1.3& ) highway median crossovers to maintain
, ) Detailed Design Scope Avoid ) , __ .
Management interchanges, the RBC rail overpass, and the 14 traffic flow while avoiding the active
Glover Road overpass. construction areas.
Available Establishing the , )
. ) N . . Work to comply with all construction
Construction Construction on site will be restricted by fish project base schedule . . . o
. ) ) . , Schedule WBS 1.4t0 1.7 | Transfer | window regulations or obtain permission
Windows (Days & | windows and noise control bylaws, timeline, and onsite .
‘ for variance.
Hours) construction.
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10.0 LEGAL REQUIREMENTS

The Province of British Columbia will manage the delivery of this project and confirms the
following legal requirements:

e That the project will adhere to all applicable legislation and that all necessary
permits and authorizations required for the project will be obtained;

+ That the contract award process for eligible expenditures to be funded under the
project will be in accordance with the Provinces’ policies and procedures and will
be transparent, competitive, fair, consistent with value for money principles, or in
a manner otherwise acceptable to Canada, and if applicable, in accordance and
consistent with the Agreement on Internal Trade and international trade
agreements; and

e That an environmental impact assessment, Aboriginal consultations, and an
Archaeological Impact Assessment have be conducted as part of this project.
Consultation Logs from engagements with First Nations are available upon
request.
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11.0 PROJECT BUDGET
The project cost estimate along with the estimated cash flow, as per the suggested
implementation schedule outlined in Section 6, are summarized herein. The cash flow
projection has also be prepared recognizing both eligible and ineligible costs as per
Infrastructure Canada guidelines.
11.1 Project Cost Estimate
The project cost estimate is partitioned by work package and work activity, as shown in
Table 11.1. The cost estimate was prepared using an Elemental Parametric Estimating
Method. This method of estimating builds up the estimate of a project from the expected
cost of its elements and its parameters. The project cost estimate is divided into the project
elemental tasks and grouped by the six work packages.
Table 11.1: Project Cost Estimate Summary
Highway 1 Widening Cost Estimate Summary
Package Package Package Package Package Package
1 2 3 4 5 6
Project Management 45 34 41 35 6.5 8.3 30.3
Engineering 6.5 5.2 5.9 5.7 10.6 12.9 46.8
Grade Construction 14.1 15.3 15.6 31.8 55.1 436 175.0
Structural 337 19.1 316 0.0 7.0 395 1309
Paving Construction 1.9 28 22 5.6 9.2 15 29.2
Operational Construction 0.8 0.7 0.4 13 1.6 22 6.9
Utilities 0.6 0.4 0.2 0.1 0.6 14 33
Resident Engineering 44 33 41 35 6.5 8.2 30.0
Contingency (30%) 19.9 15.1 18.5 15.5 29.1 37.1 135.0
Total ($M) 86.4 65.3 82.5 67.0 126.2 160.7 588.3
Total (rounded) $M 87 66 83 67 127 161 591
11.2 Potential Project Cost Sharing and Cash Flow Projection
A calculation of the potential funding for this project from Infrastructure Canada is based
on eligible project costs. For provincially-owned assets, federal funding of 50 percent of
the total eligible costs is requested. The funding contribution calculation and cash flow
projection is shown in Table 11.2.
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Table 11.2: Project Cash Flow Projection

Cost Type 201617 201718 201819 2019720 202021 2021122 2022/23 2023124 Total
A: Non-Eligible Costs
Project Management $50,000 $600,000 $1,000,000 $1,500,000 $1,400,000 $1,800,000 $1,500,000 $800,000 | $ 8,700,000
Planning $ 250,000 $ 250,000
Environmental $ -
Stakeholder Relations $ 120,000 | $ 180,000 | $ 230,000 | $ 210,000 | $ 260,000 | $ 210,000 | § 120,000 [ $ 1,400,000
Corporate Senices $ -
Engineering $ 200,000 $ 200,000
Propety Acquisition $ -
Regional Recoveries $ -
Contingency $ 150,000 | $ 200,000 | § 400,000 | § 500,000 | § 500,000 | $ 600,000 | $ 500,000 | $ 300,000 | $ 3,200,000
Sub-Total| $ 650,000 | $ 900,000 [ $ 1,600,000 |$ 2,230,000|$ 2,100,000 | $ 2,700,000 | $ 2,200,000 $ 1,200,000 | $ 13,600,000
B: Eligible Costs
Engineering External $ 16,600,000 § 8,400,000 % 7,900,000 |$ 14,600,000 ($ 18,100,000 $ 65,600,000
Environmental External (included in Engineering) $ -
Construction Supenvsion $ 1,800,000|% 3,400,000% 4,600000($% 3,800,000($ 5000000|$ 7400000|$ 4,100,000 (% 30,100,000
Construction (Road and Bridge) $ 20,400,000 | % 39,600,000 % 54400,000|3% 44,400,000(% 56,200,000|% 83,900,000 (% 47,100,000 $ 346,000,000
First Nations Consultation & Accomodation $ 80,000 [ $ 150,000 | $ 200,000 | $ 170,000 | $ 220,000 | $ 320,000 | $ 180,000 | $ 1,300,000
Contingency $ 11,700,000 [ $ 15,500,000 [ $ 20,100,000 | $ 18,900,000 | $ 23,900,000 |$ 27,500,000 % 15,400,000 | $ 133,000,000
Sub-Total| $ - |$ 50,600,000 $ 67,100,000 |% 87,200,000|% 81,900,000 |$ 103,400,000 | $ 119,100,000 | $ 67,000,000 | $ 576,300,000
TOTAL| $ 650,000 | $ 52,000,000 | $ 69,000,000 |$ 90,000,000 |$ 84,000,000 $ 107,000,000 | $ 122,000,000 [ $ 69,000,000 | $ 590,000,000
Federal Contribution| $ $ 25,300,000 | $ 33,550,000 | $ 43,600,000 ($ 40,950,000]% 51,700,000 |% 59,550,000 |% 33,500,000 |% 288,150,000
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12.0 CONCLUSIONS

There are a number issues currently present, or predicted to occur within the short term
future, along Highway 1 from 216 Street to Highway 11. These issues include:

¢ Limited or insufficient capacity during the weekday AM and PM peak periods along
most segments of the Highway 1 section between 216 Street and Highway 11;

* High collisions rates that exceed other similar provincial facilities;

+ Vertical clearance issues at a number of existing structures including Glover Road,
CP Rail overpass / portal, 232 Street, 264 Street, and Peardonville Road; and,

+ Interchange configurations that no longer operate well under the higher traffic
volumes experienced today or forecasted in the future planning horizon.

To address these issues, the preferred solution is to widen of Highway 1 by adding one
lane in each direction into the median from 216 Street to Highway 11. The project will
include the demolition of existing underpasses and reconfiguration of two interchanges, the
232 Street interchange and the 264 Street interchange. In addition, to accommodate the
Highway 1 widening a number of grade separated crossings will need to be upgraded to
achieve added crossing width and/or higher clearance under the structures. Consequently,
the following scope of work is included in the proposed Highway 1 Widening project:

+ Demolition and reconstruction of the Glover Road underpass structure;

+ Demolition and reconstruction of the rail underpass structures at the CP Rail lane
(Roberts Bank Corridor);

+ Widening of the two overhead structures at Bradner Road;

» Upgrade of the entrance and exit ramps to the Bradner Rest Area along the
westbound lanes of Highway 1;

+ Demolition and reconstruction of the Peardonville Road underpass structure;

+ New structure for the eastbound off-ramp to Highway 11; and

e Upgrade of the Highway 11 on-ramp to Highway 1 eastbound.
The estimated benefits of widening the highway over this section shows a benefit to cost
ratio of 1.0. However, it should be noted that the estimated benefits are considered

conservative and that the construction costs are high, due to the need to replace several
overpass structures.

SW1200SWF Page 74 PARSONS

Page 153 of 262 TRA-2017-72242



APPENDIX A

Project Risk Management Register

Page 154 of 262 TRA-2017-72242



QUANTITATIVE RISK ANALYSIS
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