BRmSH Ministry of
o5’ OLUMBIA  Transportation

Highway 1 Corridor Long-Term Strategic Options
(Millstream Road to Tillicum Road)

This report Is prepared for the sole use of Ministry of Transportation. 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.

URBANSYSTEMS.

1961.0216.04 / July 23, 2007
2353 - 13353 Commerce Parkway
Richmond BC V6V 3A1
Telephone: 604-273-8700
Fax: 604-273-8752

TRA-2012-00176
Page 1




EA @ P
ﬁ%% T o Ty Smont B VeV URBANSYSTEMS.

August 2, 2007 ’ File:  1961.0216.04

Ministry of Transportation
3rd Floor - 2100 Labieux Road
Nanaimo, BC V9T 6E9

Attention: David Edgar, P.Eng., Transportation Planning Engineer
RE: Highway 1 Corridor Long-Term Strategic Options - Final Report

We are pleased to provide you with 4 copies of the above-noted report. This technical study outlines
existing and future conditions along the Highway 1 corridor without significant changes to the Highway
and the surrounding area network. The study also examines potential long-term improvement strategles
for the Highway 1 corridor between Millstream Road and Tillicum Road, including the provision of
additional capacity for general purpose traffic, bus lanes, high occupant vehicles and other priority
modes, Recommendations for development of long-term strategies are presented for consideration and
discussion with the Ministry of Transportation and other local transportation agencies.

We would like to thank you for the opportunity to work on this assignment, and if you have any
questions, please do not hesitate to contact the undersigned.

Yours truly,
URBAN SYSTEMS LTD.

}%

John Steiner, M.Eng., MCIP
Principal

fad

U )Projects VAN 1961 10216]04|R-Reporis-Studies-Documents|Final] 2007-05-02_DEdgar. final Report Traasmyttal.doc

www.urban-systems.com

CALGARY | EDMONTON | FORT ST. JOHN | KAMLOOPS | KELOWNA | NELSON ESNEL | RICHMOND
! ! l ! ! SON QU ! TRA-2012-00176

Page 2




Ministry of Transportation

Highway 1 Corridor Long-Term Strtegic Optios
{Millstream Road to Tillicum Road)

Final Report
TABLE OF CONTENTS

EXECUTIVE SUMMARY ....ccovcemrisimsensscaranns DT — SRR .- |

1.0 INTRODUCTION......cccrurnrerssnn O SReRRENALORAREREEASEEREEEREERETEEEERRERRRESERR 1

2.0 CONDITIONS ASSESSMENT......... B S 3
2.1 EXISTING CONDITIONS SUMMARY 1isuusrssrrestsssnesssnnnsascansessasssssssonsssnsaesssnesconesesconneasansssnnescasasnnsenss 3
2.2 PLANNED GROWTH . useuerisiesisimssnseensnireiissicissnisissstasaininstasbirasesssssesissssssesescnron tsas it bubananninssanss 20
2.3 FORECAST TRAFFIC PATTERNS AND CONDITIONS wrevurcassssssnnsessassunmssisnarinninsssnssss s sssarsnssnsssssans 22
2.4 PROBLEM DEFINITION SUMMARY tususasassessonsanansssisssainsessssmsassscesasesssasstossssnsnsssiasasnsnnissnssassssnsnnns A

3.0 CORRIDOR PRINCIPLES........ R sesetisizesanersesassensEEsesssEannas 33

4.0 CANDIDATE IMPROVEMENT OPPORTUNITIES .....coconirrvassasscines sesEastrsiszasersassmaEesneazmnnnans 34
4.1 DO NOTHING . .esesciserurerrercrrnmssssstsrsensinsinssesrsrerres s ts et tstas rbrasaesssnsntenseassssssnraranenesssssesassess 34
4.2 BUS ONLY LANES ..0vivrrrrcrneresssesessnscassassssnsesssnnesssassnssassssssnnns saessnsnessansssns cabbnsssssns ssassssnnessnss 35
4.3 PRIORITY VEHICLE LANES 1uvveiieisarassnnriesininiessnintiiassaiatonio s iiasssssnssscos sessnnnsecedsen snmstsnsbasssensnnns 39
4.4 TMPROVEMENTS FOR (GENERAL PURPOSE TRAFFIC. tueressssesrmmssassstrssssassnsnianesssnssssnsnssnnsnssensasssananannas 43
4.5 LOCAL AND REGIONAL IMPROVEMENT STRATEGIES wevrviierrsrsnes conrasassnsessssssssssnncsnnssssnsassusesssaressanasns 44

5.0 POTENTIAL DIRECTIONS ..vrerrcassussusssssmssnsssnssmsanssnssssmsassssanens . 47

APPENDICES

Appendix A — Highway 1 Vehicle Classification Counts

Appendix B — Emme/2 Plots and Reference Tables

Appendix C — HOV Experience Elsewhere

LIST OF FIGURES

Figure E.1:  Potential Transit System Enhancements. .o sssssssrss i ssssseeeeeisssesss s E-5

Figure E.2: Potential Improvement Options for McKenzie Intersection.....co oo, E-7

Figure 2.1:  Corridor and Intersection Configuration .o s s s 4

Figure 2.2:  Growth Rates In SeleCt AT€aS ... iismcrcrrririinssscscecertinsrresineessnnerssssssnessses nrsasmrcasn s ascssneeesmeens 5

Figure 2.3:  Highway 1 Historic AADT ... e ceccsesissssoninas s s 7

Page (i)

B .04 J iy 23, 2007 URBANSYSTEMS.

2007-07-23_Highway 1 Corridor Final Report

TRA-2012-00176

Page 3




Figure 2.4:
Figure 2.5:
Fgure 2.6:
Figure 2.7:
Figure 2.8:
Figure 2.9:

Figure 2.10:
Figure 2.11:
Figure 2,12:
Figure 2.13:
Figure 2.14:
Figure 2.15;

Figure 2.1;

Figure 2.17:
Figure 2.18:
Figure 2.19:
Figure 2.20:
Figure 2.21:
Figure 2,22:
Figure 2.23:

Ministry of Transportation

Highway 1 Corridor Long-Term Strategic Options
{Milistream Road to Tillicum Road)

Final Report
HIghWay 1 HIStOrC SADT euummiissccrtmmmmmmmmmmmesnmmreesnstbiistnstinmmmmmmmsscassmmsseeetaammssssiinyrssrssssssimnnnncesasnn 7
GrOWEH FaCtOr oM DA SONS 1ees e ccririnnarrrer s rissrers s s sss e 1Ay E 1 asa s s e en s s s e e e n e R aaE IS8 S0 s 1 EERRTe 8
Highway 1 Average Daily Traffic Volumes by Month (2006)....cccccisccinniinnimmmmcnm s 9
Highway 1 Two-way Traffic {Hourly) (iVest of MCKENZIE AVE)....cccucrciciiinmmmninmnnecesccamsanmenscecenss 9
Highway 1 Weekend Two-Way Traffic (Hourly) (West of McKenzle AVve)...ccimaniicncnim 10
Highway 1 AM / PM Peak Period Vehicle Composition (Weast of Hefmcken AvE).......coiinvinnna, i1
Highway 1 Corridor Collision Frequency {2002-2006) ciuuiiirecrmmiecccccisimmiisinmnnimicunmmececesinsiis 12
Highway 1 and McKenzie Avenue Collision Percentages (2002-2006) .......ocommmniniecnisnnnsinerccennnes 13
Highway 1 and McKenzle Avenue Number of Collisions by Type and Direction (2002-2006) ...... 13
Existing AM Peak Hour Intersection VOIUMES. .. ... ueiicccrmecimimmniccmeeererisnnsssssssssccrrecermseseenens 17
Exfsting AM Peak Hour Intersection Levels of Service and Movement Delays (sec / veh)........... i8
Existing PM Peak Hour Intersection VolUmMES ... oo 19
Existing PM Peak Hour Intersection Levels of Service and Movement Delays (sec / veh}...cc..u.. 20
Projected Population Growth (2003-2026).....rmmeeerecciirrsninniienresiss s s o 21
Projected Employment Growth (2003-2026)..1uuummmrcvimmmminc o conssaseeeinssans 22
Forecast 2026 PM Peak Hour Highway 1 Traffic Distribution Patterns...cvcissrennescsncnanneeen 24
Forecast Growth of PM Peak Hour Traffic Volume — Between 2003 {0 2026 . ..ouccviiecinninniennnnn 26
Forecast 2026 AM Peak Hour Infersection VOIUMES .iiiieeeeieconnccrmnsmssssaseenissrsmmmmmmnnmsscsssancenns 28
Forecast 2026 PM Peak Hour Intersection VOIUMES .. iieri i rcasscriennin oo 29

Forecast 2026 AM Peak Hour Intersection Levels of Service and Movement Delays {sec/veh) ... 30

Figure 2.24: Forecast 2026 PM Peak Hour Intersection Levels of Service and Movement Delays (sec/veh).... 31
Figure 4.1:  Potential Transit System EnRancements. i s 36
Figure 4.2:  Potential Improvement Options for McKenzie Intersection ... ccccrcccimmmmmcomme s 43
LIST OF TABLES

Table E.1:  Proposed Transit System Changas wWith BRT ......cccviovcecmiirinmmmnnnnernnnnscecessiesnnsssssssnsnnens E-4
Table 2.1:  Population Growth In Select Areas {1996 - 2000). ..o censrmsissniins s e s eranens 5
Table 2.2: 2006 Population by MURICIDAlILY ..t oeeiiernreirsinrccn s st sssene e s s ssssmssassiect b hsssessesssnnessesnnnnss 6
Table 2.3:  Collision Rates for Highway 1 Segments (2002 — 2006)...ccommimiiinnmminnnnsmss s, 14
Table 2.4:  Collision Severity Indices for Highway 1 Segments (2002 — 2006)...ccerecrmmserinnmmmnn s 15
Table 2.5:  PM Peak Hour Highway 1 (Westbound Corridor VOIIMES) c....ivavccvimmminmrmmsnicosnmn, 16
Table 2.6: 2026 PM Peak Hour Westhound Cortidor Volumes with Highway 1 Widening.....ccoeoeeeeinicinnnn, 25
Table 4.1:  Proposed Transit System Changes With BRT......crccciiisierrrrisssessssscssrnemmsscannnseresssssennsres e 39
Table 4.2:  TDM INCENTIVE PrOGIAITES ceeiiirrrrecrmrmmmeimmancconresssonismmnsssssaasasnnnrensnsiiinnissesss s sssinsessneeaaesseeasnn 45
Table 4.3:  TDM FaCtES . ... coocccceccciimmmmmniinircccimcercrmsarcriintesssessrmrammsrsrcecees s s asest s srassnnsncessasassncassos 45
Table 4.4r  TDM POCIES ceeie ettt r e e e b rs s r e e e snes e ek E A bbb asenmssansnassnsnes 46

Page (ii)

Page (1) 04/ iy 23, 2007 URBANSYSTEMS.

2007-07-23_Highway 1 Corridor Final Report

TRA-2012-00176

Page 4




) Higway 1Corridor Lng—Term Strategic Options
(Millstream Road to Tillicum Road)
Final Report

EXECUTIVE SUMMARY

Purpose & Objectives

This study of the Highway 1 corridor
between Milistream and Tillicum
considers potential long-term
improvement  strategies to the
Highway as well as the intersection of
McKenzie and Highway 1. Because
this is a technical study of long-term
strategic options to assist  with
discussions of possible directions,
available information and models are
used as much as possible. This
ensures that most effort is spent on examining potential constraints and opportunities. It should
be recognized that the Ministry will eventually need a complete Multiple Account Evaluation and
Business Case for any long-term direction that would be required for one or more of the candidate
improvement strategies examined within this review,

The following study objectives were established at the outset of the assignment.

» To summarize existing travel and collision patterns along the Highway 1;
» To examine long-term traffic demands (2026) along the Highway 1 corridor;

« To identify potential long-term improvement opportunities for the corridor, including the
provision of priority vehicle lanes, as well as the network connections with the intersection
of Admirals and McKenzie;

e To provide recommendations for the Ministry of Transportation to guide the planning work
of other agencies along the Highway 1 corridor as well as the surrounding area
transportation system.

Problem Definition Summary

The assessment of historical, current and forecast conditions suggests that the status quo along
the Highway 1 corridor and the ongoing lack of alternative east-west roadway network in the
Capital Region to support local commuter trips will have a dramatic impact on mobility in the
region. Specific to the Highway 1 corridor, forecast traffic volumes are projected to increase in
the peak direction substantially as a result of regional and provincial growth on Vancouver Istand.
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Because of the lack of a municipal roadway network to support east-west travel demands in the
Capital Region, a disproportional amount of the traffic growth is forced to use the Highway 1
cortidor. In fact, the forecast traffic demands are beyond the theoretical capacity of the Highway
even if it were widened to six travel lanes between the Millstream Interchange and
Admirals/McKenzie,

East of McKenzie Avenue, there are no plans to expand the Highway or any major roadways
within the City of Victoria and District of Saanich, other than local area improvements. In fact, the
capacity of the Douglas Street corridor will be reduced with the implementation of median bus
only lanes between Saanich Road and Downtown Victoria. With limited expansion of the capacity
of the local area network and provision of an effective major road system beyond the Highway 1
corridor, the overall capacity of the network at the eastern end of the corridor will not be capable
of handling significant increases in traffic volumes. Without change, the morning and afternoon
corridor and intersection delays will increase dramaticaily.

Without new or significantly improved major roadways at the eastern end of the Highway 1
corridor, the effective benefits of increasing the Highway capacity could not be completely
realized. The delays expetienced along the adjacent roadway network that is in place today would
only increase, thus marginalizing the benefits of any investment in capacity improvements along
the Highway for general purpose traffic.

Rather than investing in capacity improvements for general purpose travel on the Highway
through to Victoria and Saanich, the Ministry may want to give consideration to potential
improvements for trips that are concentrated on the connection between Highway 1 and
Highway 17 in addition to enhancements to reduce potential impacts on high priority vehicles
including buses, high-occupant vehicles and trucks.

Candidate Improvement Strategies and Recommendations

It is recognized that the Ministry of Transportation is not planning to implement specific capital
improvements for the Highway 1 corridor at this time, Rather, the following discussion
summarizes the potential range of long-term strategic directions and provides recommendations
to guide current and future planning work, such as BC Transit’s review of alternative bus lane

concepts.

a. Do Nothing

The “Do Nothing” strategy means maintaining the four general purpose lanes on the Highway 1
cortidor between the Millstream Interchange and Saanich Road, that will ultimately connect with
the center bus lane concept planned along Douglas Street to Downtown Victoria. Maintaining the

N URBANSYSTEMS.
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- status quo along the Highway corridor and the adjacent roadway network will eventually result in
the following outcomes that should be considered in a long-term strategy:

» Traffic growth along the Highway 1 corridor will increase by as much as 70% between
today and 2026.

+ The delays along the Highway and the Old Island Highway will increase dramatically in the
long-term.

+ The average travel speeds in peak periods along the Highway 1 corridor is projected to
decrease from approximately 52km/hr today to less than 16km/hr in 2026, Assuming that
the projected travel demands continue to rise as projected, vehicle emissions will increase
exponentially with the significant decrease in vehicle speeds.

o Peak directional travel times for all traffic along the Highway 1 corridor between the
Millstream Interchange and Saanich Road during the peak hour will increase from slightly
less than 15 minutes today to almost 40 minutes in 2026. As the capacity of the Highway
can not support the projected demands, the peak periocds will become longer within the
region and travel times will Increase and as a result will the impact individual travel
choices — when and how people travel.

« The major roadway network connecting to the Highway 1 corridor in the City of Victoria
and District of Saanich can not support the significant increases in traffic volumes. In
fact, the capacity of the Douglas Street corridor will also be reduced with the introduction
of a centre-median bus lane.

The “Do Nothing” option is not recommended due to the significant increases in delays and
congestion along the Highway 1 corridor, as well as the surtounding area networks. Travel times
along the Highway 1 corridor between the Millstream Interchange and Saanich Road will increase
dramatically (from approximately 15 minutes today to almost 40 minutes in 2026), peak periods
will become longer and priority modes such as transit and goods movement will be negatively
impacted. Overall, these patterns will result in significantly reduced average travel speeds along
many of the major roads in the Region that will in turn increase greenhouse gas emissions.

b. Bus Only Lanes

In 2004, BC Transit began work with the City of Victoria, District of Saanich and the Ministry of
Transportation on the development of the BRT (Bus Rapid Transit) system along the Douglas
Street corridor. This facility and service will give transit @ competitive edge over using the
automobile for travelling into the core area of the region, and provide a more affordable and
sustainable transportation approach to accommodating growth in the region. The specific
components of the planned facility will be implemented in phases as follows:
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» Central traffic contro! system to improve traffic flow on Douglas Street and the
implementation of signal priority for buses.

o Dedicated transit only lanes in the centre of Douglas Street from downtown to Saanich
Road.

+ Develop a rapid bus service network along the Highway 1 corridor through to Langford.

In order to advance planning for the western extension of BRT, BC Transit has been working with
the Ministry of Transportation and other agencies on the development and evaluation of transit
only fanes concepts along the Highway 1 corridor, In general, these concepts have included both
dedicated bus only lanes operating in the centre lanes as well as shoulder busway facilities as
illustrated in Figure E.1.

In general terms, the following table (Table E.1}) highlights the anticipated services as well as
resulting capacity and short-term ridership with BRT facilities along the Highway 1 cortidor. As
indicated, transit services would be increased and the travel times between Langford and
Downtown Victoria would decrease by approximately 18 minutes (a reduction by almost 40%).
With increased services, reduced travel time and enhanced reliability, it is anticipated that
ridership would also increase by as much as 25% in the short-term.

Table E.1
Proposed Transit System Changes with BRT

Service Frequency (afong Highway 1) 8 min
Langford to Downtown
Travel Distance 19 km 19 km
Travel Time 48 min 30 min
Average Speed 24 km/hr 38 km/hr
Transit System Capacity 1600 passengers 1800 passengers
(along Highway 1)
Transit Ridership 1200 passengers 1600 passengers
(peak hour on Highway 1)

It is expected that this strategic direction can reduce delays and congestion forecast with a “do
nothing” scenario and will minimize greenhouse gas impacts. Based on the preliminary
assessment of priority treatments examined by BC Transit along the Highway 1 corridor, shoulder
bus lanes would provide significant transportation system benefits for approximately $8 million.
Other options for outside and median bus lanes are more costly and provide comparable benefits
to the shoulder lane option. The outside bus lane would likely only be required if the Ministry
chose to preserve the potential for high priority vehicle usage. The median option would limit the
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range of potential longer term improvements for the Admirals/McKenzie intersection if desired to
address capacity and safety issues. The Ministry should continue to work with BC Transit in the
development and evaluation of these strategic short to medium-term improvement options.

Potentizal Transit System Enhancements

2. Shoulder bus lanes — Thetis

Interchange to Saanich Road

Figure E.1
1. Queue Jumpers
a.  Southbound queue jumpers at McKenzie and Tificum.
b, Modified southbound queue jumpers at McKenzie and

Tillicum

mlrsssarmy Ny
N e

Drite 4 adbang od Tl Wlorchangt

35m 3 \ 3300 3.50m 3781'1

370m - 3.50m
B lane

I lef | Lk
Tem Ti.m
lalell | e
i.80m |
370m | 370m 5300 356m . TG 3fom . [ s
T [
UL i
Nordibourd 3 Southbsund

3. Outside bus lanes — Thetis Interchange to
Saanich Road
200m

Shoibder
350m

1,&'rn 200m

L 370m | 370m 3 \

3.70m

us ks
1

L=

Horhbound ‘- Soutbbound

Typical Cross-Secitn
{\iieriing lakes place in 2 slmilar mavner as
Option 2, for eath séement of he corridor

4, Reversible median bus lane — McKenzie
Avenue to Saanich Road

ALY

shasam\

15020k

350m A% L 38m | 330m

450
B Era

2032 20
m{.\Tsst_ﬁﬁnmﬂTimTi@g,%/{W fesron
2 ftistiound < Souttcing Bostetend fim

TaFcuem Reid - Seardch Readl

Page ES-5

1961.0216.04 f July 23, 2007
2007-07-23_¥egiweay 1 Corridor Flnal Report

URBANSYSTEMS.

TRA-2012-00176
Page 9




| Ministry Transpoa o ihway Corridor Long-Term Strategic Options
(Millstream Road to Tillicum Road)
Final Report
B. Median Bus Lanes — Thetis Interchange to 6. Outside bus lanes (Thetis to Tillicum)
Saanich Road and Median Bus Lane (Tillicum Road to

Saanich Roatl)

¢. High Priority Lanes

Future expansion of the Highway 1 corridor may also include provisions for other high priority
vehicles in dedicated lanes along the Highway, either centre lane or outside Jane facilities. In
connection with this policy direction, the TravelChoices strategy identified an inter-municipal
network of roads in the Capital Region that are designed to serve priority vehicles — such as HOVs,
transit, trucks and bicycles, In other words, the importance of these corridors in serving priority
modes of travel is recognized and potential improvements along these routes should idealiy be
designed to support these modes. The Highway 1 corridor was identified as a priority corridor
supporting provincial as well as inter-municipal travel in the Capital Region.

High priority vehicle lanes for HOV and/or trucks along the Highway 1 corridor may be considered
further by the Ministry as a longer-term use where there Is strong commitment from local
municipalities to expand the network of high priority vehicle facilities as well as support strategies
to encourage ridesharing as identified within the TravelChoices Strategy.

d. Improvements for General Purpose Traffic

As previously described, many background studies (including the TravelChoices Strategy) have
anticipated that the Highway 1 corridor would eventually be widened from four to six lanes
between the Thetis Interchange and McKenzie Avenue. It is acknowledged however that no policy
direction for the operation of the additional lanes has been developed. In addition to the widening
of the Highway, consideration has also been given toward some form of major upgrade to the
intersection of Highway 1 at McKenzie Avenue and Admirals Road. These improvements ranged
from additional eastbound and westbound through lanes to complete grade-separation such as
the provision of a diamond interchange. Figure E.2 summarizes the six options that were
identified in a recent study based on discussions with the Ministry of Transportation.

Even with the widening of the Highway and provision of an interchange at Admirals/McKenzle, the
majority of the increase in long-term peak traffic along the Highway 1 corridor is generated to and
from areas east of McKenzie Avenue to the Victoria and southern areas of Saanich — such as Town
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and Country. In fact, background transportation models examined as part of this study indicate
that the growth in traffic between Highway 1 west and Highway 17 is relatively modest,

Figure E.2
Potential Improvement Options for McKenzie Intersection*
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*Source: McElhanney Highway 1 Bus Lanes, Victoria — Conceptual Planning Report (April, 2007)

Capacity improvements at the Highway 1 and Admirals/McKenzie intersection should continue to
be preserved and planned by the Ministry of Transportation. However, the potential range of
improvements that are considered should reflect the fact that the capacity of downstream
intersections of the Highway at Tillicum Road and Saanich Road can not support significant growth
in traffic and that this capacity will be reduced with the implementation of bus rapid transit
facilities along the Douglas Street corridor. Additionally, the intersection of Burnside Road at
McKenzie Avenue will also constrain potential growth in travel between Highway 1 and McKenzie
Avenue. Based on forecast growth patterns, it is anticipated that the through traffic demands and
turning movements will continue to grow and the delays at this location would increase
substantially.

The Ministry may want to continue to preserve for and examine various forms of long-term at-
grade and partial grade separated improvement for the Highway 1 and Admirals/McKenzie
Intersection. These improvements should be concentrated on serving provincial travel between
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Highway 1 and Highway 17 in a manner consistent with the guiding principles for the Highway
outlined in the report. Any further examination of intersection improvements should likely confirm
that the Highway 1 corridor between the Millstream Interchange and Admirals/McKenzie will not
be widened for general purpose traffic.

e. Local and Regional Improvement Strategies

In addition to those highway based improvement strategy options, there are a range of locat and
regional transportation system improvements identified in the TravelChoices Strategy that should
be promoted and supported by the Capital Regional District and area municipalities. The following
summary highlights those strategies that would support planned growth and development of the
Capital Region and promote the use of priority vehicles.

e Municipal roadway expansion and upgrades, As previously indicated, the limited local
area network results in a disproportional amount of growth in traffic using the Highway 1
corridor relative to the increase in population projected in the Capital Region. As such, the
delays along the Highway increase at a rate that exceeds the growth in population and
employment in the Region. In order to support local area growth and development, local
municipalities should coordinate the development of an expanded roadway network as well as
upgrades fo the major roadways to support priority modes, including the movement of goods
and services,

s TDM initiatives. The TravelChoices Strategy describes various initiatives to encourage
walking, cycling, transit, ridesharing and other alternatives to driving alone. Key TDM
initiatives include a range of incentives, facilities and policies that will be directed to support
the overall transportation objectives of the reglon.

Support strategies such as the provision of an enhanced municipal roadway network must be
encouraged in order to support the significant increase in travel generated by planned growth and
development within the Capital Region. The Ministry of Transportation should continue to
encourage [ocal agencies to develop new and enhanced major roadways that will provide
alternative east-west routes that are largely reliant on the Highway 1 corridor today. Additionally,
the Ministry should encourage and monitor the development of regional TDM strategies that
encourage walking, cycling, transit use and ridesharing within the Capital Region.
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INTRODUCTION

As part of the Vancouver Island Highway Project (VIHP), the Highway 1 corridor in Greater
Victoria was upgraded in the mid 1990's. Milistream Road to Helmcken Road was rebuilt as a four
lane freeway with the ability to expand in the future to a six lane facility using the depressed
median.

At that time there was also Interest in providing continuity from Highway 1 to Highway 17 (Pat
Bay Highway). There were two alternatives for such continuity: the Helmcken-Wilkinson Road
alignment and the McKenzie Avenue alignment. The option of a Helmcken-Wilkinson Road
connection met with significant resistance. The McKenzie Road alternative was therefore selected.

Originally, the Highway 1/Admirals/McKenzie intersection was envisioned as ultimately being
upgraded to an interchange. However, there was resistance from the District of Saanich as well
as other issues related to laning in the eastbound direction and its impact on Cuthbert Holmes
Park. The VIHP Project Team examined a range of options for improving the intersection and
determined that a flyover for the eastbound left turns from Highway 1 onto McKenzie Avenue
would be the most cost-effective solution. However, as a result of the Capital Review Process, the
construction of the flyover was subsequently deleted from the VIHP.

The Highway 1 corridor through the Malahat is experiencing @ number of pressures; there is an
increasing level of congestion, a significant number of crashes with severe consequences and
reliability Is compromised through the road closures resulting from the crashes, This situation is
expected to get worse with growth in commuter travel over the Malahat, the tourist industry
expanding, and general commercial and personal travel increasing as the popufation of South
Island communities continues to grow. These issues and increasing pressures give rise to a need
for a long-term transportation strategy for the corridor over the Malahat and the study addressing
those specific issues is now complete.

The Ministry of Transportation is also carrying out a study of potential improvements to the
Highway 1 corridor, from Millstream Interchange to Sooke Lake Road. Although conducted
simultaneously with the Malahat Study, this project has a different scope, focusing mainly on the
specific segment of the highway.

The area Is experiencing significant population growth due to developing communities north of the
Malahat and at the Bear Mountain and Millstream residential areas. Commuter traffic from these
communities and the increased demand to access the Millstream shopping area has resulted in
peak traffic volumes in excess of the current highway capacity.
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This study of the Highway 1 corridor

between Millstream and Tillicum
considers potential long-term
improvement  strategies to the

Highway as well as the intersection of
McKenzie and Highway 1. Because
this is a technical study that considers
the long-term alternatives to assist
with discussions of possible directions
for the shori-term,  available
information and models are used
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rather than modifying and expanding on background data and informatfon. This ensures that
most effort is spent on examining potential constraints and opportunities. It should be recognized
that the Ministry will eventually need a complete Multiple Account Evaluation and Business Case
for any long-term direction which would be required for one or more of the candidate

improvements examined through this review.

The following study objectives were established at the outset of the assignment.,

« To summarize existing travel and collision patterns along the Highway 1;

¢ To examine long-term traffic demands (2026) along the Highway 1 corridor;

o To identify potential long-term improvement opportunities for the corridor, including the
as well as the network connections with the

provision of priority vehicle lanes,
intersection of Admirals and McKenzie;

« To provide recommendations for the Ministry of Transportation to guide the planning work
of other agencies along the Highway 1 corridor as well as the surrounding area

transportation system,

This report describes a broad range of possible strategies for the Highway corridor to assist the
Ministry in providing direction and guidance on medium-term and long-term transportation

improvement initiatives.
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CONDITIONS ASSESSMENT

2.1  Existing Conditions Summary

This section of the report provides a summary of historical and existing traffic patterns along the
Highway 1 corridor (Millstream Road to Tillicum Read), as well as corridor collision patterns (and
intersections where appropriate). The levels of service for the corridor and intersections are
analyzed for the purpose of identifying and defining current problem areas. This intersection
analysis is prepared using a micro-simulation model (Synchro) to ensure that the impacts of
nearby intersection delays and queues are well understood. As part of this study task, travel
patterns are described using the regional EMME/2 model as well as background intersection
counts,

The Highway

The Highway 1 corridor is classified as a primary highway and is part of the National Highway
System serving the movement of people, goods and services across British Columbia, including
travel throughout Vancouver Island. Within the study area (see Figure 2.1), Highway 1 is a four-
lane urban divided freeway between the Millstream Interchange and east of the McKenzie Avenue
intersection. Grade separated interchanges are located at Millstream Road, Thetis Lake Road and
Helmcken Road. Between McKenzie Avenue / Admirals Avenue and Tillicum Road, the Highway is
a four-lane urban arterial with a posted speed of 80 km/hr. The intersections of Highway 1 at
Admirals/McKenzie and Tillicum Road are signalized with double lefi-turn lanes to support the
significant morning and afterncon peak period travel demands.

Within the Capital Region’s Strategic Transportation Plan — TraveiChoices — Highway 1 is identified
as an inter-municipal cotiidor to serve priority modes such as the movement of goods and
services as well as transit. In this regard, TravelChoices supports improvements along the
corridor that encourage and accommodate priority modes within the region as much as possible
before increasing capacity for general purpose traffic. The TravelChoices strategy also recognizes
the lack of an east-west network to accommodate inter-municipal trips within the Capital Region.
Without further development of an effective network of inter-municipal serving streets, it was
acknowledged that much of the increase in traffic and congestion would be concentrated on the
Highway in the long-term. To support this projection, TravelChoices recommended the provision
of rapid transit facilities along the Highway corridor and surrounding area {Bus Rapid Transit in the
short-term and LRT in the long-term). Additionally, strategies to accommodate inter-municipal
travel would either consider widening of the Highway or an expanded local area network to
support growth within the region.
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This section of the report documents historical and existing demographic, travel and collision
characteristics along the Highway 1 corridor. This discussion provides the context for considering
future travel patterns and identifying problem areas.

o The population in the Capital Region has grown by approximately 0.7% per
year over the last 10 years, with Langford growth at approximately 2.0% per
year. Figure 2.2 shows the growth rates in the areas of Langford, Victoria, Saanich and
Sidney compared to the growth in the Capital Region District. Table 2.1 displays the
absolute population increases as well as the percent annual increases in each of the select

areas.
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Figure 2.2
Growth Rates in Select Areas
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Table 2.1

Population Growth in Select Areas {1996 - 2006)

2008

2006

Capital Region District 22,613 0.7%
Langford 4,023 2.0%
Victoria 1,982 0.3%
Saanich 5,485 0.5%
Sidney 787 0.7%
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» Population. Table 2.2 summarizes the 2006 population for the Capital Region by
municipality. Overall, there are over 353,000 people In the Capital Regional District, and
the municipalities of Saanich and Victoria account for almost 55% of that population, It is
worth noting that the Western Communities account for approximately 15% of the
population within the Region today.

Table 2.2
2006 Population by Municipality

Sidney 11,315 3.20%
N Saanich 10,823 3.06%
C Saanich 15,745 4.45%
Saanich 108,265 30.61%
Oak Bay 17,908 5.06%
Victoria 78,057 22.07%
Esquimalt 16,840 4.76%
View Royal 8,768 2.48%
Highlands 1,903 0.54%
Colwood 14,687 4.15%
Langford 22,459 6.35%
Metchosin 4,795 1.36%
Sooke 9,704 2.74%
Other 32,441 9.17%
Total CRD 353,710 100.00%

o AADTs along Highway 1 have grown by over 35% over the last 10 years, Figure
2.3 summarizes daily traffic volumes recorded at Ministry count stations along the
Highway. These patterns indicate that between 1999 and 2006, the average daily traffic
volumes have increased by approximately 3% per year, despite population growth rates
of approximately 0.7% per year in the Capital Regional District as previously noted. This
pattern strongly supports the findings of the TravelChoices Strategy that the Highway 1
corridor accommodates a disproportional amount of the increase in traffic because of the
limited east-west network in the Capital Region.
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Figure 2.3
Highway 1 RHistoric AADT
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e SADTs along Highway 1 have also grown and are only slightly above the AADTs.
Figure 2.4 summarizes the historical SADTs along the Highway 1 corridor at Ministry count
stations. These results indicate that the summer average daily traffic on the Highway
corridor is moderately higher than the AADTSs previously noted. This pattern is typical of a
highway facility that serves commuter travel in most urban areas of the Province.
Although the recent SADTs were not available for the last four years, the historical rates
of growth are very similar to the AADT patterns between 1994 and 2002.

Figure 2.4
Highway 1 Historic SADT
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o Traffic growth along the Malahat has reportedly stabilized over the last 5 years
to approximately 1.3% per year. The historical rates of growth in traffic volumes
along the Malahat between 1996 and 2005 were reported in the Malahat Travel Demand
Study and illustrated in Figure 2.5. These patterns suggest that after the year 2000, the
traffic growth rates levelled off at slightly more than 1.3% per year. This rate of change
would be slightly above the average rate of historical population growth on Vancouver
Istand, but significantly less than the rate of growth experienced on the Highway 1
corridor within the study area.

Figure 2.5
Growth Factor Comparisons*
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*Source: Malahat Travel Demand Study — Assessment of Inter-Regional Transit Options — Halcrow Consulting
Inc. Nov. 2006

« The daily traffic volumes on the Highway 1 corridor typically vary by anywhere
from 15,000 to 20,000 vehicles between the busiest (late spring and summer)
and least busy months (December & January) of the year. Figure 2.6 summarizes
the monthly average daily traffic volumes for each of the Ministry count stations located
between Millstream Road and Tillicum Road. These results indicate that the daily volumes
are highest late spring and early summer periods and lowest during the winter months of
January and December, Although the difference in monthly traffic volumes can vary
significantly at each station, it is anticipated that the peak period volumes do not vary as

much.
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Figure 2.6
Highway 1 Average Daily Traffic Volumes by Month (2006)
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¢«  Weekday corridor traffic volumes along Highway 1 during the morning (7 to 9
am) and afternoon (3 to 6 pm) peak periods are found to be generally
consistent with each other at approximately 3,700 vehicles per hour. Figure 2.7
highlights the daily corridor traffic volumes along the Highway 1 corridor immediately west
of the Admirals/McKenzie intersection during a typical weekday. These patterns indicate
that the morning and afternoon peak hour traffic conditions extend for approximately two
hours in the morning and three hours in the afternoon peaks.

Figure 2.7
Highway 1 Two-way Traffic (Hourly)
(West of McKenzie Ave)
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Peak hourly traffic volumes during the weekend are only moderately lower
than a typical weekday, but generally occur during the mid-afternoon periods.
Figure 2.8 highlights the weekend daily traffic volumes along Highway 1 immediately west
of the intersection of Admirals / McKenzie. These patterns suggest that the peak hour
volumes are only slightly below the corridor volumes experienced during a typical
weekday and that the peak period occurs between 1:00pm and 4:00pm.

Figure 2,8
Highway 1 Weekend Two-Way Traffic (Hourly)
(West of McKenzie Ave)
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The average daily vehicle occupancy level along Highway 1 is approximately
1.2 persons / vehicle during the morning and afternoon peak periods. Figure
2.9 below summarizes the 2007 AM and PM composition of vehicles on the Highway 1
corridor, immediately west of the Helmcken Interchange (see Appendix A for detailed
results). These resuits indicate that the average occupancy of passenger vehicles using
the highway is 1.2 people / vehicie in the morning and 1.3 in the afternoon. Overall,
single occupant vehicles account for approximately 69% to 75% of all vehicles in both the
morning and afternoon, 15% to 23% with two passengers and approximately 3% with
three or more people. Truck trafffc accounted for 3% to 6%.
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Figure 2,9
Highway 1 AM / PM Peak Period Vehicle Composition
(West of Helmcken Ave)
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Historical Collision Patterns

The Highway Accident System (HAS) provides information on all motor vehicle collisions along
Highway 1. This section summarizes some of the key safety indicators for the corridor based on
HAS data from January 2002 through December 2006.

The analysis provides a corridor-level scan of safety conditions to identify key issues and patterns.
The results are also compared against province-wide statistics to gauge the performance of
Highway 1 versus similar corridors throughout BC. These findings provide insight into the
magnitude of any safety issues that are identified.

The analysis of safety conditions is geographically based on the Ministry’s Link Kilometre Indicator
(LKI) system, which breaks down the corridor into 100-m segments. This allows the identification
of location-specific issues.

o Collision Frequency. The frequency of collisions provides an indication of where collisions
are occurring more often, potentially helping to identify those specific locations where safety
is a significant Issue. The following figures (Figures 2.10 — 2.12) summarize collision
frequencies for all LKI segments within the study area between 2002 and 2006. These
results clearly show that the highest collision areas are within the urban section of the
Highway, with most collisions occurring at the intersections of Admirals/McKenzie and
Tillicum. Most other locations of the Highway have less than five collisions reported during
the five year period.
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Figure 2.10
Highway 1 Corridor Collision Frequency (2002-2006)
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The collision types for the Highway 1 and Admirals/McKenzie intersection are summatized in
the graph below and illustrated in greater detail to support the review of improvement
opportunities. These patterns indicate that the most of collisions (56%) are rear-end
collisions, the majority of which are occurring in the westbound direction on Highway 1. Only
one of the reported thirty-two westbound rear-end collisions occurred within the merge area
on the west side of the intersection of McKenzie Avenue.
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Figure 2.11
Highway 1 and McKenzie Avenue
Collision Percentages (2002-2006)
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Figure 2.12
Highway 1 and McKenzie Avenue
Number of Collisions by Type and Direction (2002-2006)
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Collision Rate. The collision rate is measured in collisions per million vehicle-kilometres, It
provides a similar indication as frequency, but reflects the traffic demands along the corridor.
Therefore, two comparable corridors with similar collision frequency but different volumes will
have different collision rates. The corridor with the lower volumes will have a higher rate and
be of greater concern.

Collision rates have been measured for corridors throughout the province and have been
categorized based on physical characteristics (urban or rural, two lanes or four lanes, etc.).
This allows the corridor under analysis to be compared against the provincial average for
corridors of the same characteristics to gauge safety performance.

Table 2.3 summarizes the collision rates for the four segments of Highway 1 and illustrates
that the rate is below the provincial average for all five segments. However, the collision
rate for the intersection of Highway 1 and Admirals/McKenzie is above the provincial average.
For completeness, the critical collision rates are listed in the tabie, but since the calculation is
based on the provincial average, the collision rates for each segment are inherently still below
these values.

Table 2.3
Collision Rates for Highway 1 Segments (2002 — 2006)

Tillicum - McKenzie 1.9-3.0 0.74 1.34 1.51 UAD4
McKenzie - Helmcken 3.1-5.1 0.12 0.34 0.41 UFD4
Helmcken-Burnside E 5.2-5.7 0.10 0.34 0.46 UFD4
Burnside E - Six Mile 5.8-78 0.14 0.34 0.41 UFD4
Six Mile - Millstream 7.9-10,7 0.10 0.34 0.40 UFD4
Highway 1 and McKenzie | Intersection 0.39 0.25 - UFD4

Page 14

Collision Severity. The collision severity index provides a clearer indication of the types of
collisions that are occurring throughout the study corridor. The index applies weightings to
injury and fatal collisions to emphasize the consequences of collisions at specific locations,
particularly emphasizing fatalities. The calculation is as follows for each LKI segment in the
corridor:

CSI = (100 X # Fatal Collisions) + (10 X # Injury Collisions) + # PDO Collisions / Total Collisions
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As in the case of collision rates, provincial average collision severity indices can be
determined for a variety of different corridors. Table 2.4 summarizes the collision severity
indices for the Highway 1 segments and compares them to provincial average and illustrates
that the rate is lower than the provincial average for four of the five segments. The Tillicum
to McKenzie section is noted to be higher than the provincial average. The severity index for
the intersection of Highway 1 and Admirals/McKenzie is above the provincial average.

Table 2.4
Collision Severity Indices for Highway 1 Segments (2002 — 2006)

Tillicum - McKenzie 19-5.1 5.78 5.22
McKenzie - Helmcken 3.1-5.1 5.67 5.67
Helmcken-Burnside E 52-57 4.38 5.67
Burnside E - Six Mile 58-78 4.00 5.67
Six Mile - Millstream 7.9-10.7 3.00 5.67

Highway 1 and McKenzie Intersection 5.88 5.23

Existing Volumes & Highway Corridor Performance

The regional transportation model (EMME/2) generally provides a reasonable representation of
existing PM peak hour corridor volumes along Highway 1 as illustrated in Appendix A. As
summarized in Table 2.5 below, these patterns clearly show that the westbound corridor volumes
on Highway 1 essentially double between the Saanich to Tillicum and the McKenzie to Helmcken
sections, from 1,450 to 3,150 vehicles. East of Helmcken, traffic volumes decline gradually at the
Thetis and Millstream Interchanges. Overall, the peak directional volumes are approaching the
corridor capacity along the sections each of Helmcken through to Saanich Road.
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Table 2.5
PM Peak Hour Highway 1
(Westbound Corridor Volumes)

Saanich to Tillicum 1,600 1,450 0.90
Tillicum to McKenzie 2,400 2,050 0.85
McKenzie to Helmcken 3,400 3,150 0.93
Helmcken to Thetis 3,400 2,600 0.76
Thetis to Millstream 3,400 2,600 0.74

In addition to examining cortidor volumes, the performance of signalized intersections is also
examined to assess existing conditions. Figures 2.13 through 2.16 illustrate the morning and
afternoon peak hour turning movement volumes and levels of service at the signalized
intersections of Highway 1 at McKenzie Road and Tillicum Road, as well as at McKenzie Road at
West Burnside Road. In the morning peak hour, most of the traffic is headed in the eastbound
direction toward the urban area, while about 25% (or approximately 650 vehicles) are turning left
along McKenzie Avenue. Westhound corridor volumes along the Highway 1 corridor are
approximately half the morning peak direction. The intersection of Highway 1 and
Admirals/McKenzie experiences significant delays with a LOS F during the morning peak hour
levels. The remaining intersections operate at reasonable levels of service during the morning
peak hour.

Although the afternoon peak directional traffic volumes along the Highway 1 corridor are not as
high as the morning, the off-peak flows and turning movements are higher during the PM peak
hour at each of the study intersections. The intersection analysis indicates that the Highway 1
corridor intersections are operating at LOS E, and McKenzie at West Burnside Is operating at
LOS D.
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Figure 2,13
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Figure 2.14
Existing AM Peak Hour Intersection Levels of Service and Movement Delays
(seconds / vehicles)
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Figure 2,15
Existing PM Peak Hour Intersection Volumes
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Figure 2,16
Existing PM Peak Hour Intersection Levels of Seryice and Movement Delays
(seconds / vehicle)

2.2 Planned Growth

This section of the report examines the planned growth in the region. Popuiation and
employment numbers are derived from the CRD Regional Transportation Model (April 2004). The
following ohservations may be made regarding forecast 2026 traffic patterns and conditions.

» By 2026, population is expected to rise by as much as 115% in some
municipalities while others grow by as little as 6%. Figure 2,17 shows the projected
population growth in each municipalities between 2003 and 2026. In 2003, there were
reportedly 330,370 people living in the Capital Regionatl District. Over the next 20 years, the
population of the region is projected to be 423,410 people, The patterns illustrated in Figure
2.17 indicate that Langford is expected to experience the largest population growth, with
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projected increases of approximately 23,000 people and Colwood at approximately 14,000
people. Within the core areas of the region, the primary growth areas of Saanich and Victoria
are projected increases by approximately 14,000 and 9,000 people respectively.

Figure 2,17
Projected Population Growth (2003-2026)*
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*Source: CRD Regional Transportation Model — (April 2004).

¢ The core areas of the City of Victoria are expected to account for a large
proportion of the regional employment growth over the next 20 years, followed by
Langford and Colwood. Figure 2.18 shows the expected employment growth from 2003 to
2026 as provided from the CRD Regional Transportation Model {April 2004). Overall, the
regional employment levels are projected to increase by 43,450 before 2026 (from 156,450
jobs in 2003 to 199,900 jobs). Based on these projections, the employment levels in Victoria
are projected to increase by approximately 12,000 jobs over the next 20 years, and
approximately 8,000 jobs in Saanich. The employment growth in Langford and Colwood are
projected to increase by approximately 13,000 jobs during the same period, It should also be
noted that there is very little employment growth expected in other local municipalities.
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Figure 2,18
Projected Employment Growth (2003-2026)*
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2.3 Forecast Traffic Patterns and Conditions

This section of the report examines forecast peak hour traffic patterns through the study area
using the most current version of the EMME/2 model. This assessment includes a review of
general travel and traffic patterns, corridor demands and capacity conditions, as well as
intersection vehicle queues and delays. The forecast constraints along the highway as weli as
through the intersections along Highway 1 between Admirals/McKenzie and Tilicum are also
discussed.

It should be recognized that the forecast trip distribution patterns projected within the EMME/2
model are constrained by the capacity of the network. In other words, a portion of the forecast
trips generated by Langford in 2026 may not be distributed to Victoria within the model due to the
capacity of the transportation system. As such, the forecast {ravel patterns are constrained more
than today’s trip patterns which may suppress the actual travel demand patterns and traffic
forecasts along the Highway 1 corridor that are described in this document. Despite these
capacity constraints, the model will assign more traffic to roadways that are already at a
theoretical capacity.
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As previously described In Section 2.1, the historical growth rate along the Highway 1 corridor
substantially exceeds the growth of the region at approximately 3% per year. The primary reason
is that the highway accommodates a disproportionate amount of the growth in traffic from the
Western Communities and beyond. In other words, if there was a complete network of support
roads to serve regional traffic, the growth in traffic would be otherwise shared among several
routes.

Through previous studies conducted by the Ministry and regionally, most plans have always
assumed that the Highway 1 corridor would be widened with two additional lanes and that an
interchange would be implemented at Admirals/McKenzie to connect with Highway 17. In fact,
the regional transportation meodel has always Included the widening of the Highway 1 corridor
from four to six travel lanes by 2026. Using the 2026 base model that has been developed, the
forecast patterns along the corridor provide a perspective of the amount and direction of traffic.
Forecast 2026 and existing corridor traffic volumes are provided in Appendix B.

The following observations may be made regarding forecast 2026 traffic patterns and conditions.

s The projected increases in population and employment in the core areas and
Western Communities yield a corresponding increase in overall travel patierns
generated by these communities over the next 20 years. Appendix B summarizes
the PM peak hour origin-destination tables and differences for all modes of travel based
on the EMME/2 model projections between 1996 and 2026. These patterns highlight the
increased travel generated by the communities of Victoria, Saanich, Langford and
Colwood, with the most significant relative increases being in the Western Communities.
In fact, the interaction between these communities is also projected fo increase
significantly during this time period.

s During the afternoon peak hour, 70% of the westbound traffic along
Highway 1 is going to the Western Communities, and the remaining 30%
through to the Malahat. In the eastbound direction, the majority of the trips
are destined ftoward the Victoria and Saanich areas. Figure 2.19 shows the
expected future distribution of traffic for Highway 1 in the vicinity of McKenzie Avenue
during the PM peak hour based on the EMME/2 model. It should be recognized that
although the maodel was not specifically calibrated to examine these patterns in detall, the
general distribution of vehicle trips is considered reasonable, These forecast patterns
indicate that a significant majority of afternoon peak hour eastbound traffic along the
Highway 1 corridor immediately west of the Admirals and McKenzie intersection are
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destined to the City of Victoria and District of Saanich areas — approximately 98%. Of the
forecast 5,000 westhound vehicle trips along the Highway 1 corridor, approximately 70%
are reportedly destined to the Western Communities and 30% north along the Malahat.
In general, these patterns confirms that the Highway 1 corridor serves a significant
regional function during the peak hour periods, supporting trips between the Western
Communities and the core areas of the Capital Region.

Figure 2.19
Forecast 2026 PM Peak Hour Highway 1 Traffic Distribution Patterns

0% Western
scommuhity

o The widening of the Highway 1 corridor west of McKenzie Avenue would result in
signiffcant increases in traffic volumes, Table 2.6 summarizes the forecast PM peak
hour volumes along Highway 1 if the westbound corridor were widened to six lanes with a
grade separated interchange at Admirals / McKenzie. Although these corridor volumes
projected from the EMME/2 model are theoretically not achievable, all projected volumes

exceed the theoretical capacity of the highway.
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Table 2.6
2026 PM Peak Hour Westbound Corridor Volumes
with Highway 1 Widening
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Saanich to 1,450 1,600 2,000 1,600 1.25
Tillicum

Tillicum to 2,050 2,400 3,800 3,400 1.12
McKenzie

McKenzie to 3,150 3,400 5,200 3,400 1.53
Helmcken

Helmcken to 2,600 3,400 5,100 3,400 1.50
Thetis

Thetis to 2,500 3,400 5,000 3,400 1,47
Millstream

Much of the growth in traffic along the Highway 1 corridor fs between the Western
Communities or Malahat and the City of Victoria or southern areas of Central
Saanich. Figure 2.20 illustrates the forecast changes along the Highway 1 and surrounding
area corridors during the PM peak hour between now and 2026, These patterns clearly
highlight that the Highway 1 corridor supports the majority of growth in east-west traffic
among all the approaches from the Western Communities. In fact, a large majority of the
additional eastbound and westbound trips is generated to and from areas east of McKenzie
It is also worth noting that other east-west corridors also
accommodate a significant growth in peak directional traffic, such as Craigflower Road and
the Old Island Highway.

Road toward Tillicum Road.
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Figure 2.20
Forecast Growth of PM Peak Hour Traffic Volume — Between 2003 to 2026
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e Traffic volumes along McKenzie during the PM peak hour are projected to increase
by slightly more than 10% over the next 20 years. Today, two-way traffic volumes
along McKenzie Avenue during the afternoon peak hour are in the range of approximately
2,000 vehicles. Mot surprisingly, approximately 80% of these vehicles are generated to or
from Highway 1. In the long-term, the EMME/2 forecasts suggest that although the highway
traffic volumes increase significantly during the afternoon peak hour with the widening of
Highway 1 (by approximately 75%), the traffic volumes along McKenzie Avenue increase
moderately.

o During the PM peak hour, the westbound travel time between Saanich Road and
the Millstream Interchange is projected to increase from approximately
12 minutes today to almost 40 minutes in 2026, Based on a comparison of link travel
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speeds within the EMME/2 model, the afternoon peak hour travel times along Highway 1 are
projected to increase substantially in the westbound direction without any changes to the
highway or the surrounding area transportation system. The average travel speed is
projected to decrease from approximately 52 km/hr to less than 16 km/hr in 2026, As a
result, the travel time for all westhound traffic is projected to increase by almost three times.
It should be recognized that this Increase in travel time will affect all traffic, Including transit
vehicles. Although there is no AM peak hour model, it is expected that the eastbound travel
times during the morning peak period would increase by simitar levels.

The forecast 2026 AM and PM peak hour intersection volumes and levels of service are illustrated
in Figures 2.21 through 2.24 for the urban area of the corridor between Admirals/McKenzie and
Tillicum. These estimates have been prepared by factoring up the observed turning movement
volumes today with the forecast changes identified through the EMME/2 model, Although it was
previously recognized that the corridor capacity could not likely handle the forecast traffic
volumes even with the widening of the Highway, the AM and PM peak hour intersection analysis
indicates that the forecast traffic could not be supported with the existing intersection
configurations. In fact, all intersections along the Highway at Admirals/McKenzie and at Tiilicum
would operate at LOS F during the peak periods. The intersection of McKenzie at West Burnside
is forecast to operate at LOS C and E during the morning and afternoon peak petiods without
significant growth in traffic along McKenzie Avenue.
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Figure 2.21
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Figure 2.22

Forecast 2026 PM Peak Hour Intersection Volumes
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Figure 2.23
Forecast 2026 AM Peak Hour Intersection Levels of Service and Movement Delays
(seconds / vehicle)
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Figure 2.24
Forecast 2026 PM Peak Hour Intersection Levels of Service and Movement Delays
{seconds / vehicle)

N
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2.4 Problem Definition Summary

These results suggest that the status quo along the Highway 1 corridor and the ongoing lack of
alternative east-west roadway network in the Capital Region to support local commuter trips will
have a dramatic impact on mobility in the region. Specific to the Highway 1 corridor, forecast
traffic volumes are projected to increase in the peak direction substantially as a result of regional
and provincial growth on Vancouver Island. Because of the lack of a municipal roadway network
to support east-west travel demands in the Capital Region, a disproportional amount of the traffic
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growth is forced to use the Highway 1 corridor. In fact, the forecast travel demands are projected
to increase beyond the theoretical capacity even if it was widened to six lanes between the
Millstream Interchange and Admirals and McKenzie.

East of McKenzie Avenue, there are no plans to expand the highway or major roadways within the
City of Victoria and District of Saanich, other than local area improvements. In fact, the capacity
of the Douglas Street corridor will be reduced with the implementation of median bus only lanes
between Saanich Road and Downtown Victoria. With limited expansion of the capacity of the local
area network and provision of an effective major road system beyond the Highway 1 corridor, the
overall capacity of the network at the eastern end of the corridor will not be capable of handling
significant increases in traffic volumes. Without change, the 2026 PM peak hour V/C ratios along
the roadways leading to and from the Highway 1 corridor are projected to increase substantially
as illustrated in Table 2.6 and the intersection delays at the McKenzie Avenue and Tillicum Road
intersections with the Highway will increase dramatically.

Without new or significantly improved major roadways at the eastern end of the Highway 1
corridor, the complete travel time benefits of increasing the Highway capacity could never be
realized. The delays experienced along the adjacent roadway network that is in place today would
only increase, thus marginalizing the benefits of any investment in capacity improvements along
the Highway for general purpose traffic.

Rather than investing in capacity improvements for general purpose travel on the Highway
through to Victoria and Saanich, the Ministrty may wish to give consideration to potential
improvements for trips that are concentrated on the connection between Highway 1 and
Highway 17 In addition to enhancements to reduce potential impacts on high priority vehicles
including buses, high-occupant vehicles and trucks. It should be recognized that any
improvements for high priority vehicles require support strategies that extend beyond the
Highway, such as the provision of attractive bus services, carpool/vanpool programs as well as a
range of TDM initiatives. A combination of new support services and programs along with
enhancements to the Highway 1 corridor for priority vehicles would reduce projected travel times
and encourage desired travel choices.
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3.0 CORRIDOR PRINCIPLES

The following discussion summarizes the guiding principles or vision for the Highway 1 corridor
and surrounding networks that will be used shape the discussion regarding potential long-term
improvement strategies,

« Support Highway 1 corridor as a primary highway and part of the National Highway
System serving communities throughout Vancouver Island and key connections to
Highway 17 and the Swartz Bay Ferry Terminal.

» Maintain the Freeway standard configuration from Goldstream Park to the intersection of
Admirals Road and McKenzie Avenue.

« Maintain the four-lane Urban Divided Arterial condition from the intersection of Admirals
Road and McKenzie Avenue to Tillicum Road.

» Ensure that planned changes to the Highway 1 corridor are developed in recognition of
the broader municipal network that interfaces with the highway such as the Douglas
Street corridor,

+ Encourage multi-modal travel along the Highway 1 corridor as a strategy to increase the
people carrying capacity of the highway as well as the movement of goods and services.
This will support the provincial goal of reducing greenhouse gas emissions by 33% of their
current levels by 2020.

« Maintain and support the efficient movement of emergency response vehicles at all times
of day.

o Encourage further the development of a municipal roadway network system that supports
the movement of priority vehicles as identified within the TravelChoices Strategy.

» Maintain priority to promote c¢ycling on the Galloping Goose Trail, which parallels Highway
1 from Town and Country to the Thetis Interchange. With this more attractive and
comfortable option, provision of bicycle facilities along the Highway through this section
may be secondary to other priority vehicle treatments.
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CANDIDATE IMPROVEMENT OPPORTUNITIES

It is recognized that the Ministry of Transportation is not planning to implement specific capital
improvements for the Highway 1 corridor at this time. Rather, the Ministry is considering potential
long-term directions for the Highway 1 corridor in order to provide guidance to current and future
planning work, such as BC Transit’s review of alternative bus lane concepts.

This section of the report provides a general discussion of potential long-term directions to
consider before identifying specific improvement concepts that may be preserved in the long-term.
In this regard, policy questions such as the potential use and priotities for specific types of traffic
may be addressed in order to achieve the guiding principles presented in Section 3. In general,
there are five categories of improvements that are broadly discussed within this section of the
repott — the “do nothing option,” transit only lanes, priority vehicle lanes, improvements for
general purpose traffic and other support strategies.

41 Do Nothing

The "Do Nothing” option means maintaining the four general purpose lanes on the Highway 1
corridor between the Millstream Interchange and Saanich Road that connect with the center bus
lane concept planned along Douglas Street to Downtown Victoria, Section 2.2 describes the
future base conditions along Highway 1 for all modes of travel without any changes to the
corridor. In short, maintaining the status quo along the Highway corridor and the adjacent
roadway network will eventually result in the following outcomes that should be considered in a
long-term strategy:

» Traffic growth along the Highway 1 corridor will increase by as much as 70% between
today and 2026.

» The delays along the Highway and the Old Island Highway will increase dramatically in the
long-term.

« The average travel speeds along the Highway 1 corridor is projected to decrease from
approximately 52km/hr today to less than 16km/hr in 2026. Assuming that the projected
travel demands continue to rise as projected, vehicle emissions will increase exponentially
with the significant decrease in vehicle speeds.

o Peak directional travel times along the Highway 1 corridor between the Millstream
Interchange and Saanich Road during the peak hour will increase from slightly less than
15 minutes today to almost 40 minutes in 2026. Although the capacity of the Highway
can not support the projected demands, the peak periods will become longer within the
region and travel times will increase and as a result will the impact individual travel
choices — when and how people travel.
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e The major roadway network connecting to the Highway 1 corridor in the City of Victoria
and District of Saanich can not support the significant increases in traffic volumes. In
fact, the capacity of the Douglas Street corridor will also be reduced with the introduction

of a centre-median bus lane.

4,2 Bus Only Lanes

The Regional Transportation Strategy - Trave/Choices — identified the need for an east-west rapid
transit connection between downtown Victoria and Langford in order to reduce and minimize the
growth of SOV trips. Although the long-term vision included the proviston of LRT that would
connect with the Douglas Street corridor, the implementation of bus rapid transit (BRT) was
identified as an interim measure to provide a high speed transit service. BRT essentially includes
the provision of dedicated transit facilities — such as traffic signal priority, queue jumpers, and bus
only travel lanes — designed to minimize delays to buses and transit customers. The BRT system
also includes the provision of frequent and high capacity transit services with stops that are
separated more than conventional transit routes in order to increase speeds and to reduce total
travel times for longer distance trips.

In 2004, BC Transit began work with the City of Victoria, District of Saanich and the Ministry of
Transportation on the development of the BRT system along the Douglas Street corridor. This
facility and service will give transit a competitive edge over using the automobile for travelling into
the core area of the region, and provide a more affordable and sustainable transportation
approach to accommodating growth in the region. The specific components of the planned facility
will be implemented in phases as follows:

» Central traffic control system to improve traffic flow on Douglas Street and the
Implementation of signal priority for buses.

» Dedicated transit only lanes in the centre of Douglas Street from downtown to Saanich
Road,.

» Develop a rapid bus service network along the Highway 1 corridor through to Langford.

In order to advance planning for the western extension of BRT, BC Transit has been working with
the Ministry of Transportation and other agencies on the development and evaluation of transit
only lanes concepts along the Highway 1 corridor. In general, these concepts have included both
dedicated bus only lanes operating in the centre lanes as well as shoulder busway facilities as
illustrated in Figure 4.1 and briefly described below.
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Figure 4.1
Potential Transit System Enhancements
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1. Queue Jumper Lanes. The queue jumper lanes that currently exist are not designed by

length of the queues, rather, dictated by the constraints of upstream and downstream
structures on the highway. Two options can still be explored within these confined areas:

a. The first option would include one additional eastbound lane at McKenzie through
the intersection for buses and a minor extension of the westbound queue jump
lane that already exists today. A similar improvement would be provided at
Tillicum Road. Assuming no changes to the signal timing, this option would not
impact the existing capacity of the provindal traffic between Highway 1 and
McKenzie Avenue. It is anticipated that this option would moderately reduce
delays for buses.

b. The second queue jump lane is similar to the first, but the queue jump lane for
buses stops on the east side of the intersection to both McKenzie Avenue and
Tillicum Road. Once again, this option does not negatively impact the existing
capacity of the provincial traffic between Highway 1 and McKenzie Avenue.

2. Shoulder Bus Lanes (Thetis to Saanich Road). The shoulder lane in the eastbound

direction begins at the on-ramp from the Thetis Interchange and ends at the Helmcken
Road interchange for the westbound direction. The eastbound bus lane leaves the
highway at Helmcken Road and returns again using the off-ramp and on-ramp
respectively. The shoulder lanes extend through the intersections of McKenzie Avenue
and Tillicum Road as additional eastbound and westhound lanes. Similar to the queue
jump lane options, no impacts on the capacity and travel times for provincial traffic
between Highway 1 west and McKenzie Avenue are anticipated with this option.

Although shoulder bus lanes have been used in many cities throughout North America,
they are not currently used on the highway system in British Columbia. The photos below
illustrate example bus shoulder lanes located along the Highway 417 in the City of
Ottawa.
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3. Outside Bus Lanes (Thetis Interchange to Saanich Road). This concept is similar

to the one previously described and includes the option of permitting HOV traffic to the
shoulder lanes. Unlike most HOV lanes however, the shoulder lfane concept forces
westbound HOV trips to use the Helmcken Road off-ramp and on-ramp which would add
further delay to HOV trips, but allow transit to pick-up and drop-off passengers. The
additional shoulder lane for buses through the McKenzie Avenue and Tillicum Road
intersections would not adversely impact the provincial travel between Highway 1 west
and McKenzie Avenue, If utilized for HOVs, the delays at both intersections would be
reduced for all traffic.

Reversible Median Bus Lane. The reversible bus median bus lane would begin and
end immediately west of Tillicum Road. Although the travel time benefits for transit would
be moderate, there would be no impact on provincial highway traffic between Highway 1
and McKenzie Avenue.
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5. Median Bus Lane (Thetis Interchange to Saanich Road). This concept includes the
provision of two centre median bus lanes that could also be utilized for HOVs along the
Highway portion of the route. This median bus facility would connect with the two way
median bus lanes being designed for the Saanich Road to downtown section of the
project. With the provision of additional lanes for buses and other HOVs as desired, the
existing trave! lanes and capacity for trips between Highway 1 west and McKenzie Avenue
are not expected to be dramatically impacted.

6. Outside Bus Lane (Thetis Interchange to Tillicum) and Median Bus Lane
(Tillicum to Saanich). This concept is essentially a combination of concepts 3 and 5.

In general terms, the following table (Table 4.1) highlights the anticipated services as well as
resulting capacity and ridership with BRT facilities along the Highway 1 corridor. As indicated,
transit services would be increased and the travel times between Langford and Downtown Victoria
would decrease by approximately 18 minutes (a reduction by almost 40%). With increased
services, reduced travel time and enhanced reliability, it is anticipated that ridership would also
increase by as much as 25% in the short-term.

Table 4.1
Proposed Transit System Changes with BRT

Service Frequency (along Highway 1) 8 min 5 min
Langford to Downtown
Travel Distance 19 km 19 km
Trave! Time 48 min 30 min
Average Speed 24 km/hr 38 kmy/hr
Transit System Capacity 1600 passengers 1800 passengers
(along Highway 1)
Transit Ridership 1200 passengers 1600 passengers
(peak hour on Highway 1)

In the long-term, these bus lane facilities would not be impacted by the significant increase in
travel times projected during the morning and afternoon peak periods as described in Section 2.

4.3 Priority Vehicle Lanes

Future expansion of the Highway 1 corridor may aiso include provisions for other high priority
vehicles in dedicated lanes along the Highway, either centre lane or outside lane facilities. In
connection with this policy direction, the TravelChoices strategy identified an inter-municipal
network of roads in the Capital Region that are designed to serve priority vehicles - such as HOVS,
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transit, trucks and bicycles. In other words, the importance of these corridors in serving priority
modes of travel is recognized and potential improvements along these routes should ideally be
designed to support these modes. The Highway 1 corridor was identified as a priority corridor
supporting provincial as well as inter-municipal travel in the Capital Region.

Priority lanes for freeways have been designed and implemented in many communities throughout
North America. These facilities vary not simply in terms of length and configuration, but also
operating practices. Although most freeway pricrity lanes have largely been developed as HOV
facilities - such as in the Vancouver area — some have also been implemented as bus only lanes in
communities such as Ottawa and Pittsburgh. Additionally, the periods for operating priority lanes
may also vary from a 24-hour condition that is in operation seven days a week through to peak
only operation from Monday to Friday. Managed lanes generally refer to a variety of management
tools and techniques used to improve freeway efficiency and meet specific corridor and
community objectives. Some management tools and techniques typically used include High
Occupancy Vehicle (HOV) lanes, value priced lanes, including High Occupancy Toll (HOT) lanes,
and exclusive or special use lanes (such as express, bus-only, or truck-only lanes). Common
themes that are utilized today include:

e A “freeway-within-a-freeway” facility, provides a set of lanes within the freeway cross-
section that are physically separated from general purpose lanes.

+ The facility provides operational flexibility, therefore being able to actively respond to
future growth and changes.
« The three principal management strategies: pricing, vehicle eligibility, and access control.

Appendix B provides a summary of the general features and operational characteristics of select
freeway priority lanes in North America. For comparison purposes, the distance between the
Millstream Interchange and McKenzie Avenue on Highway 1 of approximately 7.5 km (and only
2.8 km between the Thetis Interchange and McKenzie Avenue) would be among the shortest HOV
facilities that are not queue jumpers or priority lanes at toll facilities.

Before considering optional arrangements for priority vehicle lanes along the Highway 1 corridor,
the Ministry will want to examine and discuss broad policy level considerations, The following
discussion highlights some of those key considerations in the context of the Highway 1 corridor
between the Millstream Interchange and McKenzie Avenue.

s Congestion. A major factor for establishing HOV lanes is severe and recurring
congestion levels. The delays experienced by drivers must be significant enough to force
a shift in mode choice to either carpooling or vanpooling, or to increase transit usage.
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Although the growth forecast for the Highway 1 corridor previously described includes a
widening from two to four general purpose ianes, the anticipated increase in PM peak
directional traffic to over 5,000 vehicles per hour could not be accommodated by the
existing two travel lanes west of McKenzie Avenue. In fact, drivers would experience
significantly greater levels of congestion, defer travel to other periods or make greater use
of transit which would expetience similar delays without transit priority measures.

Travel time savings. HOV lane should only be considered only if it would provide a
reliable travel time reduction. Research suggests that that the time savings for HOV trips
should be a minimum of over one and a half minutes per kilometre over a trip from origin
to destination, with a total time savings of desirably more than eight minutes.
Considering the potential of an HOV lane on Highway 1 between Millstream Road and
McKenzie (approximately 7.5 km/hr) a travel time savings of 1.5 minutes/km would result
in a travel time savings of over 11 minutes. Without the widening of Highway 1, it is
anticipated that the travel time between the Millstream Interchange and McKenzie Avenue
would increase substantially.

Person throughput., A major goal of HOV Is to increase the person moving capacity,
while minimizing the delays. Research suggests that the projected number of person
using the priority lane should exceed the average number of person carried in an adjacent
mixed flow lane in the same direction. For example, this parameter would be met if 300
vehicles were using the HOV lane (2.5 person per vehicle) and 600 vehicles were in the
general purpose lane {assuming 1 person per vehicle). It should be noted that detailed
forecasts of HOV lanes should examine the impacts of policies for 2+ or 3+ occupancy
levels,

Vehicle throughput. Public acceptance of the HOV lane will be impacted by not only
the effectiveness of the facility, but its usage, In particular, the public will react
negatively to a policy that results in the ‘empty lane’ syndrome — such as may be the case
with a bus only lane or an HOV lane with an unreasonable minimum vehicle occupancy.
Research of freeway and arterial HOV lanes indicates that the initial usage of an HOV lane
should be a minimum of 400 to 800. Lower numbers may be acceptable when bus transit
volumes are in the range of 30 to 45 buses per hour (or headways of 80 seconds to 2
minutes). The two primary operaticnal strategies to make better overall use of HOV lanes
may include lower vehicle accupancy or changes to the hours of operation.

Capacity improvement. Rather than taking away general purpose lanes from the
freeway, an HOV lane is reasonable to consider whenever new lanes are being added. In
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this regard, widening Highway 1 from four to six travel lanes to support transit and HOVs
could be considered without significantly increasing travel times of existing trips. Rather,
priority vehicles are provided with shorter travel times by using dedicated HOV and transit
priority lanes. If additional lanes were added along Highway 1 for priority vehicles today
between the Thetis Interchange and McKenzie Avenue, travel times for general purpose
traffic would change marginally (or may improve slightly) and improve significantly for
priority vehicles.

Local agency and public support. A strategy for priority lanes along any Highway
should only be implemented when supported by local, regional and provincial agencies.
Most successful priority lane projects have multiple agency involvement at a policy level as
well as some of the operational and with support facilities. In the case of Highway 1,
planning for HOV lanes would require focal area support in the Western Communities and
beyond for the provision of park-and-ride or park-and-pool facilities at key interceptor
locations.,

Enforcement. Dedicated or fane managed facilities for priority vehicles should only be
implemented when the resources and commitment for effective enforcement is in place.
This is required to achieve and maintain acceptable levels of compliance. Failure to
support HOV or other priority lanes with enforcement in severely congested areas will
increase violations and the effectiveness of the dedicated lanes. Once policy decisions are
made regarding the provision of priority lanes, enforcement agencies should be part of the
planning and design for any priority facility.

Optional facility types. Consistent with the options previously examined and described
for bus only lanes along Highway 1, there are a range of potential concepts for
considering priority vehicle lanes that include: lane conversions, shoulder conversions,
reversible fanes, contra flow, queue bypasses and exclusive ramps. For the Highway 1
corridor, centre fane and outside lane operations were considered as part of the concept
development stage.

Other considerations. Once the policy decisions have been made fo provide dedicated
lanes or space for priority vehicles, the Ministry should also consider several other factors
such as the support systems to connect with dedicated lanes (i.e. park-and-pool lots,
preferential treatments at ramps, ridematching, etc.), safety, staging improvements,
technology for dedicated or lane managed facilities, etc.
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As a slight variation to bus only lanes, some highway authorities — including the Ministry of
Transportation — have implemented dedicated lanes for other priority vehicles, typically in the
form of HOV lanes that would also serve transit. This section of the document highlights some of
the potential features of dedicated lanes for other priority vehicles afong the Highway either as a
static condition or through managed lanes.

4.4 Improvements for General Purpose Traffic

As previously described, many background studies (including the TravelChoices Strategy) have
anticipated that the Highway 1 cortidor would eventually be widened from four to six lanes
between the Thetis Interchange and McKenzie Avenue. It is acknowledged however that no policy
direction for the operation of the additicnal lanes has been developed. In addition to the widening
of the Highway, consideration has also been given toward some form of major upgrade to the
intersection of Highway 1 at McKenzie Avenue and Admirals Road. These improvements ranged
from additional eastbound and westbound through lanes to complete grade-separation such as
the provision of a diamond interchange. Figure 4.2 summarizes the six historical options that
were identified in a recent study based on discussions with the Ministry of Transportation.

Figure 4.2
Potential Improvement Options for McKenzie Intersection*
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*Source: McElhanney Highway 1 Bus Lanes, V[ctoria Conceptua[ Plannmg Repo:t (Apni 2007)
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PM peak hour traffic forecasts previously described suggest that the majority of the increase in
fong-term traffic along the Highway 1 corridor is generated to and from areas east of McKenzie
Avenue to the Victoria and southern areas of Saanich — such as Town and Country. In fact,
background transportation models examined as part of this study indicate that the growth in
traffic between Highway 1 west and McKenzie Avenue is modest. It should be acknowledged that
the capacity of the Highway 1 to McKenzie Avenue left turn lane is restricted with a signal
operation with either at-grade or future grade-separated concepts with a diamond interchange.

Approximately 1.1 km east of the McKenzie Avenue intersection, the Tillicum Road intersection is
expected to remain as an urban signalized intersection without significant capacity improvements.
Based on forecast growth patterns, it is anticipated that the through traffic demands and turning
movements will continue to grow and the delays at this location would increase substantially.

4.5  Local and Regional Improvement Strategies

In addition to those highway based improvement strategy options, there are a range of local and
regional transpertation system improvements identified in the TravelChoices Strategy that shouid
be promoted and supported by the Capital Regional District and area municipalities. The folfowing
summary highlights those strategies that would support planned growth and development of the
Capital Region and promote the use of priority vehicles.

e« Municipal roadway expansion and upgrades. As previously indicated, the limited
local area network results in a disproportional amount of growth in traffic using the
Highway 1 corridor relative to the increase in population projected in the Capital Region.
As such, the delays along the Highway increase at a rate that exceeds the growth in
population and employment in the Region. In order to support local area growth and
development, the Ministry should expect that local municipalities will coordinate the
development of an expanded roadway network as well as upgrades to the major
roadways to support priority modes, including the movement of goods and services,

» TDM incentive programs. The TravelChoices Strategy describes varfous Initiatives to
encourage walking, cycling, transit, ridesharing and other alternatives to driving alone.
Key TDM incentives identified in the Strategy are summarized in Table 4.2. Generally,
these are all important elements of the TDM Strategy. Carsharing was identified as a
separate Initiative which is best pursued by a co-operative or other independent
organization, rather than being operated as a government program.
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Flexible werk Flexible start and end times. Site v

arrangements Telecommuting and work from home.

Transit fare Significant fare reductions for groups Regional v

incentives purchasing passes.

Ridematching Assistance in finding carpool/vanpool Regional v
partners.

Carpool parking Priority parking locations for carpools. Site v
Reduced price or free parking,

Vanpoolin Provide vans for groups of 8 persons .

i ’ travelling togethegr daﬁy. P Regional Y
Guaranteed ride Ride home in case of emergency for persons Site v
home who use other modes of travel.

Carsharing Collective ownership and sharing of a fleet Site %
of automobiles.

o TDM Facilities. The TravelChoices Strategy also identified physical measures which can
be used to discourage drive-alone travel and encourage the use of other modes of travel.
Key TDM facllities included in the Strategy are summarized in Table 4.3. Ramp metering
is not identified as a component of the TDM Strategy at this time, as it is generally a
facility management measure used in areas where levels of congestion on freeway
networks are far more extensive and severe than what is forecast to be experienced in the
Capital Region over the next 25 years.

Table 4.3
TDM Facilities

Bus/carpool lanes Lanes on roadway designated for exclusive Municipal
use of buses and/or carpools. Regional

Transit priority Facilities which permit buses to bypass Municipal v
congested intersections and roadways., Site

Park-and-ride Parking lots in suburban and rural areas Reglonal v
served by frequent regional transit service.

Bicycle parking Secure parking to prevent theft or vandalism Municipal
of bicycle, Site

Bicycle routes Bicycle lanes, signed routes and pathways. Municipal

Pedestrian crossings Marked or signalized road crossings. Municipal

and routes Sidewalks and walkways. Site

Page 45
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e TDM Policies. The TravelChoices Strategy also identified several TDM Policies and other
practices which can discourage drive-alone travel and encourage the use of other modes
of travel. Generally, policy options offer the greatest long-term potential, and in many
cases involve little or not cost to taxpayers. However, jurisdictional and legislative barriers
and other obstacles make implementation of some policies difficult. Key TDM policies are
summarized in Table 4.4,

Table 4.4
TPM Policies

Trip reduction Mandatory or voluntary TDM programs Municipal

programs implemented by employers and government Regional 4
agencies, Site

Parking management | Pricing and supply strategies to make more
efficient use of existing parking, minimize Municipal v
the need for new parking, and minimize Site
automobile use.

Transportation Financial payment provided by employer to Federal

allowance employees as a benefit, to be used for Site x
transportation needs.

Parking cash out Option to receive financial payment in lieu of Federal «
subsidized parking at workplace. Site

Road pricing Tolls, taxes and cther means of charging Provincial «
matorists based on actual use of roads, Regional

pmtance-based Automobie insurance priced based on use. Provincial .

insurance

Taxation New or increased taxes on transportation- Provincial
related items such as automobiles, licensing, Federal x
gasoline, etc,
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5.0 POTENTIAL DIRECTIONS

There are a range of strategic options for the Highway 1 cortidor between Millstream Road and
Tillicum Road for the Ministry to consider and where guidance on short-term initiatives, such as BC
Transit’s bus rapid transit facilities as well as on longer term planning, is required. The following
discussion highlights the preliminary outcomes from the assessment of the possible short-term
improvements and long-term opportunities for the Ministry of Transportation to plan and preserve
as required.,

Page 47

The “Do Nothing” option is not recommended due to the significant increases in delays
and congestion along the Highway 1 corridor, as well as the surrounding area networks,
Travel times along the Highway 1 corridor between the Milistream Interchange and
Saanich Road will increase dramatically (from approximately 15 minutes today to aimost
40 minutes in 2026), peak periods will become longer and priority modes such as transit
and goods movement will be negatively impacted. Overall, these patterns will result in
significantly reduced average travel speeds along many of the major roads in the Region
that will in turn increase greenhouse gas emissions.

Bus only lanes along the Highway will serve to enhance travel times in the short-term and
the long-term between the Western Communities and the core areas of the Capital
Region. The combination of increased transit services and the significant travel time
savings with the provision of dedicated lanes along the Highway 1 corridor will make
transit more attractive and in turn increase ridership. It is expected that this strategic
direction can reduce delays and congestion forecast with a “do nothing” scenario and will
result in less greenhouse gas impacts. Based on the preliminary assessment of priority
treatments examined by BC Transit along the Highway 1 corridor, shoulder bus lanes
would provide significant transportation system benefits for approximately $8 million in
capital costs. Other options for outside and median bus lanes are more costly and provide
comparable benefits to the shoulder lane option. The outside bus lane would likely only
be required if the Ministry chose to preserve the potential for high priority vehicle usage.
The median option is more costly than the shoulder lane facility and could limit the range
of potential longer term improvements for the Admirals/McKenzie intersection if desired to
address capacity and safety issues. The Ministry should continue to work with BC Transit
in the development and evaluation of these strategic short to medium-term improvement
options.

High priority vehicle lanes for HOV and/or trucks along the Highway 1 cortidor may be
considered further by the Ministry as a longer-term use where there is strong commitment
from local municipalities to expand the network of high priority vehicle facilities as well as
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support strategies to encourage ridesharing as identified within the TravelChoices Strategy
and highlighted in Section 4.5.

Capacity improvements at the Highway 1 and Admirals/McKenzie intersection should
continue to be preserved and planned by the Ministry of Transportation. However, the
potential range of improvements that are considered should reflect the fact that the
capacity of downstream intersections of the Highway at Tillicum Road and Saanich Road
can not support significant growth in traffic and that this capacity will be reduced with the
implementation of bus rapid transit facilities along the Douglas Street corridor. In this
regard, the Ministry will want to consider a functional planning and design study of long-
term at-grade and partial grade separated improvement options for the Highway 1 and
Admirals/McKenzie intersection that is concentrated on serving provincial travel between
Highway 1 and Highway 17 and supports the principles presented in Section 3 of the
report. This study should assume that the Highway 1 corridor between the Millstream
Interchange and Admirals/McKenzie will not be widened for general purpose traffic.

Support strategies such as the provision of an enhanced municipal roadway network must
be encouraged in order to support the significant increase in travel generated by planned
growth and development within the Capital Region. The Ministry of Transportation should
continue to encourage local agencies to develop new and enhanced major roadways that
will provide alternative east-west routes that are largely reliant on the Highway 1 corridor
today. Additionally, the Ministry should encourage and monitor the development of
regional TDM strategies that encourage walking, cycling, transit use and ridesharing
within the Capital Region. Specific attention should be given to the Galloping Goose Trall,
which parallels Highway 1 from Town and Country to the Thetis Interchange. The
Ministry should work with other agencies to maintain and enhance the safety, comfort and
mobility of this trail. Trail users should be given priority over auto traffic and conflicts
minimized between trail users and auto. With increasing use of the trail, further planning
should examine how best to accommodate both recreational users and the daily
commuters.
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Highway 1 Vehicle Classification Counts
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Day/Date:  Tuesday, June 19, 2007 Observer Various ®o0AT4 SERVICES @
Location:  Route 1 West of Helmcken Interchange Weather: Sun and clear
Direction:  Northbound File: HelmckenlC-OccClass. xls

Avg Occ for
Pass Vehs 1.2 Pass Veh 4978 Pass 6016

one |

—= 0 |t |0 In N0 o b o i o o,

Y
L 201

ERCEN

No. of People 8562 4808 978 776
Avyg Oce for

Pass Vehs 1.3 Pass Veh 11486 Pass 15124
Noftes: 06:30 - 06:45 First interverval not recorded for Slow Lane
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DayiDate: Tuesday, June 19, 2007 Observer Various 0 ATA SEARVICES ®
Location: Route 1 West of Helmcken Inferchange Weather: Sun and clear
Direction: Southbound File: Helmcken!C-OceClass.xls

ERCENT.
No. of People
Avg Occ tor

Pass Vehs 1.2 PassVeh 10470 Pass 12771

Avg Occ for
Pass Vehs 1.3 Pass Veh 7703 Pass 10315
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EMME/2 PLOTS AND REFERENCE TABLES
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Trip Tables - Percent Change (2026 ~1996)
(Changes > 75% highlighted)

.
O/D Sidney

N Saanich C Saanich Saanich OakBay Victoria Esquimalt Vtew Royal nghlands Colwood Langford Metchosin  Sooke
Sidney -11% 23% 19% 56% 71% 31% 45%  2179% 30% -4% 29% 1503%
N Saanich -1% 34% 19% 51% 65% 22% 38% : .-;.183% © 36% 9% 50% -93%
C Saanich 3% 23% ~40% 25% 60% 10% 24% S 1448% 25% 108% -5 188% B53% . =BA%
Saanich -4% 1% -1% -21% 27% -31% ~17% 63% 12% 107%: ~A172% -43% 80%
Oak Bay - 236% T 291% 152% 2103% 5 8% 8% HA40% 390%: 195% - 284% 401% 8%
Victoria -14% 7% -15% 2% 7% -34% 2% 112% 34% 63% 100% -59%
Esquimalt -10% -14% -12% 2%  43% -26% -40% 86% 27% £149% S 173% o -45%
View Royal}] -16% «15% 11% 36% 9% 12% 23% 54% 60% 5% S141% ~23%
Highlands | -35% -22% -38% “28% 0% -56% -44% 28% 35% 73% o 246% - 36%
Colwood -26% -23% 2% 33% 78% 2% -14% -23% 48% 259% - 317%207%
Langford 18% 28% 62% 1% L142% 30% 24% 71 B9% L193% 341% - 5B4% 325%
Metchosin § 57% -57% -56% -55% -29% 1% ~73% ~43% -19% BO% . 163% 8%
Sooke -72% -74% T4% i =15%: 59% . B4%  85% -69% -56% 16% 25% 9%
lNote: 2026 model assumes highway widening
Trip Tables - Absolute Change (2026 - 1996)
{Changes > 500 trips highlighted)

O/D Sidney N Saanich C Saanich Saanich  Oak §ay Victoria §squimalt View ﬁoyal H'Eghlands Colwood Langford Metchosin  Sooke
Sidney -349 231 101 183 9 37 12 24 2 -1 9 -4 -8
N Saanich -13 319 138 7 22 8 20 3 2 12 -3 -7
C Saanich 16 109 21 33 18 65 7 71 158 -8 -19
Saanich -16 3 375 3585 1 267 388 13 681 1524 -62 -189
Oak Bay 37 30 79 151 94 10 90 178 1 -7
Victoria -49 -48 238 61 609 33 443 L9700 97 244
Esquimalt 5 -6 76 12861 176 7 292 427 -21 -60
View Royal -3 -3 29 45 143 9 19 347 -8 -28
Highlands -1 -1 0 -5 3 10 12 105 1 -1
Colwood 5 5 24 21 -102 13 4255 13847 320 457
Langford 4 7 58 44 254 114 4344 16218 518 864
Metchosin -1 -1 -1 -16 =11 -1 134 241 15 109
Sooke -1 -1 -5 -56 -2 -18 -16 -2 19 46 -10 8620

INote: 2026 model assumes highway widening
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OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Number Route HOV General Changsas In
of Length Opéaration Eligibility Rules Since
HOV Facility Lanes km {miles}) Period’ Requirements Opening
Busway
Miaml, Fi. {US 1, southwest corridor} 1 each direction 5(3) 24 howrs Buses only Feeds Mefro rail line
Ottawa, Ontario, Canada 32.2 km (19.3
miles)
Southeast Transttway 1 each direction 10 (6} 24 hours Buses onty No
West Transiiway 1 each direclion 8.5 (5.1} 24 hours Buses only No
Southwest Transitway 1 each direction 3.6{2.2) 24 hottrs Buses only No
East Transitway 1 each direction 6.6 (4) 24 hours Buses only No
Central Transitway 4 each direction 3521 24 hours Buses only No
Pittsburgh, PA
East Patway 1 each dlrection 9.9(6.2) 24 hours Buses only No
South Patway 1 each direction 6.6 (d.1) 24 hours Buses only No
Alrport Busway 1 each direction 85} 24 hours Buses only No
Wabash reversible HOV/busway 1 raversible 1.6 (1) Peak periods 2+ HOVs No
Minneapolls, MN ’
Univ. of Minnesota Intercamptis Busway 1 each direction 5{3.1) 24 hours Buses only Internal circulator
Dallas, TX
SW Tekas Med.Center elevated busway 1 each direction 1 (0.6} 24 hours Buses only Internal circulator
Seatile, WA
E-3 Busway/downtown bus tunnel 1 each direction 3.5 (2.1) 24 hours Buses only No
Barrier-Separated (concrete): Two-Way
Los Angeles, CA :
I-10 {Ef Monte) San Bernardino Fwy., 1 each direction 6.4:(4) 24 hours 3+ HOVs Changed to 3+ peak
: hours, 2+ off peak
1-105/1-110 fwy/fwy connectors 1 each direction 1.6 (1) 24 hours 2+ HOVs No
Orange County, CA 1-5 1-2 each direclion 7.2 {4.5) 24 hours 2+ HOVs No
Houston, TX 1-610/US 290 elevated, 1 each direclion 24(1.8) 5amto 12 noon, 2+ HOVs No
opposing flow not separated 2-9pm
Sealtle, WA
Seatlle, WA |-90 1 each direction 2.4 (1.5) 24 hours 2+ HOVs No
Seattle, WA 1-5/1-80 ramps to bus tunnel 1 each direction 1 (0.7} 24 hotirs 2+ HOVs No
peak buses
only reverse
peak
Barrier-Saparated: Reversible-Fiow
San Diego, CA 115 2 raverslble 16.3 (9.8} 6-0 am SB, 2+'HOVs/ HOVitolling demao in
HOV#toll facilily 3-6:30 pm NB foll SOVs effect since 1996
Denver, CO
U5 36 {incl. connector to |-25} 1 fane reversible 2.0 (1.2} 5.10 am SB, M- 2+ HOVs No
I-25 1 and 2 lanes 8.3 (4.9) F, 12 pm-3 am 2+ HOVs No, cong pricing
reversible M-F& Sat-Sun under study
Minneapolis, MN -394 2 reversible 4.3 (2.7 6-1 pm, 2-12 am 2+ HOVs No
weekends vary
Pittsbuegh, PA 1-279/579 1-2 reversible 6.6 (4.1) 5-9 am, 2+ HOVSs, all Origlnaily 3+
noon-8 pm traffic NB-
after 8 pm
during sporis
games
Dallas, TX
1-35E RL Thorton/Marvin D, Love Fwy, 1lane reversible,  18.5 (11.1) 6-9 am, 3:30-7 2+ HOVs No
downtown ramps prey
Houston, TX
1-10 (Katy Freeway) 1 reversible 25.8 {16} 5 am-12 noon 3+ peak Yes, started for
HOV/toll facility (priced for 2-occupant EB, 5 am-5pm hours, 2+ authorized vahicles,
buy:in during 3+ only operation pericds) WB; Sat. WB, other times, than 3+, then 2+ prior
SunEB5am-9 HOV-2priced 0 current operation
pm. in peaks
145 (GUif Fresway) 1 reversible 21(13.1)  5amto 12 noon, 2+ HOVs Originally 3+
1-8 pm
US 290 (Northwest Freeway) 1 reversible 21.6{13.5) same as 110 sams as |-10  same as |-10 above,
above above HOV-2-is priced
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(Continued)

OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Numbaer Route HOV General Changes in
of Length Operation Eligibility Rules Since
HOV Facility Lanes km {miles} Period’ Requirements Opening
Barrler-Separated: Reversible-Flow (Continued) _
[-45 (North Freeway) 1 reversible 316197}y Samio 12 noon, 2+ HOVs Peadk periods
19 pm expanded 12/6¢
US 59 (Eastex Freeway} 1 raversible 30.5{18) S5amto 12noen, 2+ HOVs No
1-0pm
US 53 (Southwest Freeway) 1 reversible 20 (12.5) b5amto 12.noon, 2+ HOVs Peak periods
18 pm expanded 12/99
Northern Virginia
1-95 (Shirley Hwy,) 2 lanes reversible 46 (27} 6-9 am NB, 3+ HOVs Was 4+, now mixed
3:30-6 pm SB use on weekends
Norfolk, VA |-64 2 raversible 11.8(7) 6-8 am, 4-6 pm 2+ HOVs Peak hours reduced
Seaitle, WA
{:5 North (Express Lanes}) 2-4 reversible 3B 6.9 5-11 am SB, GPin 34 Originally 3+ NB
{4.3), NB noon-11 pm NB lane section,
3.1{1.9) 2+ HOVs on
ramps ang 2-
lane porticn
1-90 2 reversible 8.9{6.2) S&1tam,noon- GP loMercer No
11 pm Island, 2+
HOVs beyond
Concurrant-flow: Buffar-Separated and
Non-Separated
Phoenix, AZ {all buffer separation)
10w 1 each direction 33.6 (21) 6-8-am, 4-7 pm 2+ HOVs Originally 3+
<10 E (94 to Chandler Rd.) 1 each direction 8(5) 6-9 am, 4-7 pm 2+ HOVs No
SR202 1 each direction id.4 (9) 6-9 am, 4-7 pm 2+ HOVs Changed hours
17 1 each direction 11.2 {7} 6-8.am, 4-7 pm 2+ HOVs Changed hours
Vancouver, BC, Canada )
H-1 Trans Canada Hwy. 1 each direction 4 (6) 24 hours 2+ HOVs No
H-99 {1 each direction  SB-6.4 (4), 24 hours 3+ HOVs Originally bus only
NB 1.6 {1}
Los Angeles County, CA (all buffer
separation)
[-16 (El Monte) San Bernardino Fywy.- 1 each direction 12.8 (8) 24 hours 3+ peaks, 2+  Now 3+ during-peaks,
{wide buffer separation) ROVs off-pk 2+ off pea[g as of
1701
1-105 1 each direction 25,6 (16) 24 hours 2+ HOVs No
<410 2 each direction 17.8 {10.7) 24 hours 2+HOVs No
210 1each direction 35,8 (21.5) 24 hours 2+ HOVs. Ne
1-405 1 each direction 756 (44.8) 24 hours 2+ HOVs No
I-405 {San Femando Valley) 1 each direction 5 (8) 24 hours 2+ HOVs No
I-605 1 sach direction 23 (17 24 hours 2+ HOVs No
SR-14° 1 each direction  10.8 (6.4) 5.9 am SB 2+4HOVs  Damio. project for part
3-7NB time oparation
5R-30 1 each direction 10 (6) 24 hours 2+ HOVs No
SR &7 1 each direction 7.6 (4.5} 24 hours 2+ HOVs No
SR 60 1 each diraction 12{N) 24 hours 2+ HOVs Mo
SR 91 1 each direction  22.9 (14.3) 24 hours 2+ HOVs Orig peak periods
SR 118 1-each direction  18.2(11.4) 24 howrs 2+ HOVs No
SR 134 1 eachdireclion 22,1 {13.3) 24 hours 2+ HOVs No
SR 170 i each direction 9.8 (6.1) 24 hours 2+ HOVs Mo
Orange County, CA (all buffer separation) _
-5 12 sach dlrection 58 (34.3} 24 hours 2+ HOVs No
1405 1 each direction 38.4 (24) 24 hours 2+ HOVs No
SR 55 1 eachdirection  18.7 (12.3) 24 hours 2+ HOVs No
SR 57 1 each direction 19.2 (12) 24 hours 2+ HOVs No
SR 94 1 each direction 16.7 {0.3) 24 hours 2+ HOVs No
Orange County, SR 94 toll lanes” 2 each direction  16.2 (10.1) 24 hours Toll S0Vs w/ OCTA purchased
no HOV-3 toll private road In 2002
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OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Number Route HOV General Changes in
of Length Cperation Eligibility Rules Since
HOV Facility Lanes km {miles} Petiod’ Requirements Opening
Concurrent-flow (Continued)
Riverside County, CA
SR:91 {buffer sep.) 1 each direction 27.2 (17) 24 hours 2+ HOVs No
San Bernardino County, CA (buffer sep.)
I-10 1 each direction 17(10} 24 hours 2+ HOVs openead 09/00
SR 30 1 each direclion NA 24 hours 24 HOVs No
SR80 1 each direction 17 (10) 24 hours 2+ HOVs No
SR 71 1 each direction 14,2 {8.4) 24 hours 2+ HOVs No
Santa Clara/San Mateo Countles, CA
Us 101 1 each direction 51.6 (31} 59am, 3-7 pm 2+ HOVs No
SR 237 1 each direction 9.6 (6) 5-8am, 3-7 pm 2+ HOVs No
SR 85 1 each direction 38 24) 58 am, 3-7 pm 2+ HOVs No
[-280 1 each direction 17.6(11) 5-8 am, 3-7 pm 2+ HOVs No
Capliol Expy. {shoulders} 1 each direction 8.3(5) 58 am, 3-7 pm 2+ HOVs No
Lawrence Expy. {shoulders) 1 each directlon 17 (10} 5-9am, 3-7 pm 2+ HOVs No
Montague Expy. (shoulders) 1 each direction 9.6(6) 5-9am, 3-7 pm 2+ HOVs No
San Tomas Expy.(shoulders) 1 each direction 12,8 (8) 69 am, 3-7 pm 2+ HOVs No
Alameda County, CA
|-880 1 each direction 34 (20) 5-9 am, 3-7 pm 2+ HOVs No
1-680 1 each direction  20.8{12.3} 6-%am,3-6pm 2+ HOVs No
1-580 1.each diraction 9.8 (6.1} 7-8 am EB, 5-6 2+ HOVs No
pm WB
Contra Costa County, CA
-80 1 each direction 7.1 (4.2} 510 am WB, 3- 3+ HOVs No
7pm EB
Marin County, CA US 101 (2 projecis) 1 each direction 16,7 (10) 6:30-8:30 am 2+ HOVs Changed from 3+
§B, 4:30-7 pm
NB
Sacramento, CA
1-80 1 each direction 8.7 {4} 6-10 am, 4-7 pm 2+ HOVs No
SR 99 1 each direction 6.2 (3.9} 6-10 am, 4-7 pm 2+ HOVs Reducad hours
Us 50 1 each direction 11 (7} 6-10 am, 4-7 pm 2+ HOVs opened Aug 02
San Diego County, CA
-5 1 each direction 5 (3) 3-7pm NB 2+ HOVs No
SR 64 1 each direction 5.4 (3.2} 6-9.am WB, 3-7 2+ HOVs No
pmEB
SR 163 _ 1 ent. ramp 0.7 (0.4) 24 hours 2+ HOVs No
Danvar, CO, US 36 {buffer separaled) 1 each direction 5.6 (3.3} 24 hotrs 2+ HOVs Opened 3/01
Hartford, CT
|-84 (wide buffer separation) 1 sach direction 18.4(11.5) 24 hours 2+ HOVs Extension opened ‘01
1-91 (wide buffer separafion) 1 each direction 14.4 (9} 24 hours 2+ HOVs No
Ft. Lauderdate, FL 1-95 (buffer separated) 1 each direction 43,2 (27) 7-8 am, 4-6 pm 2+ HOVs No
Miami, FL
1-95 1 each direction 52 {32} 7-9am S8, 2+ HOVs No
4-6 pm NB
(-95 freeway/freaway ramp 2-way 5 (3} 7-9am SB, 2+ HOVs No
4-6 pm NB
Odando, FL -4 1 each direction 48 (30) 7-9am SB 2+ HOVs No
4-8 pm NB
Atlania, GA {buffer separated}
1-20 1 each directlon 14 (8.5) WB 6:30-9:30 24+ HOVs No
am,
EB 4:30-7 pm
I-75/1-85 central section 1 each direction 12.5 (7.5) 24 hours 2+ HOVs No
I-75 1 each direction  19.3 (11.6) 24 hours 2+ HOVs No
|-85 1 each direction 41{23.9) 24 hours 2+ HOVs No
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OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Number Route HOV General Changes in
of Length Opération Eligtbllity Rutes Since
HOV Facility Lanes km {miles) Parlod’ Reéquirements Opening
Congurrent-flow (Continued)
Honolutu, HI
Moanafoa Fwy. 1 each direction 3.8 (2.4) &-8 am, 2+ HOVs No
3:30-6 pm
Kalanianaole Hwy. 1 {WB only) 3.2(2.0) 5-8:30am 2+ HOVs No
H-t 1 each.direction 12.8 (8) 6-8 am, 2+ HOVs No
3:30:6:pm
H-2 1 each direction 13.1 (8.2) 6-8 am, 2+ HOVs No
3:30-6 pm
Maryland (buffer separated) _
US 29 (shodtders) 1 each direction 4.8(3) Poak periods Buses only No
only
1-270 1 each direction  25.8 (15.5) SB6-9am, NB 2+ HOVs No
3:30-630 pm
{-270 (western spur) 1 each direction 5{3}) SB 6-9 am, NB 2+ HOVs No
3:30-630 pm
{-270 {eastarn spur} 1 each diraction 5{3} SB 6-9am, NB 2+ HOVs No
3:30-630 pm
LIS 80 {Prince George's County) 1 each direction 12 (7.5) 24 -hours 2+ HOVs No
Boston, MA 1-93 North 1 (SB only) 18 (1.1} 6:30-9:30 am 2+ HOVs Changed from 3+
Minneapolis, MN _
1-35W 1 each direction NB 2.2 NB 6-9 am & 3-6 2+ HOVs No
{5.7), SB pm, SB 6-8 am
_ 10.1 (6.3) & 3-6 pm
-394 1 each direction EB124 EB 60 am, 2+ HOVs No
(7.7), WB WB 3-6 pm
9.8 (6.1)
New Jarsey Turnpike 1 each direction 16 (10) Peak pericds 3+ HOVs No
only
New York City, NY*°
Gowanus Expy 1 Inbound only 2.2 (1.3} 6-10 am 2+ HOVs No
Staten Island Expy 1 inbound only 1.6({1) 610 am Bus-only Opened in 2000
Suffolk and Nassau County, NY 1-495 1 each diraction 50 (30) 6-10 am, 3-8 pm 2+ HOVs Yes, changed hours
(buffer separated) 10-mite ext. opened in
1999
Portland, OR, |-5 1 northbound 5{3) NB (PM) peak 24+ HOVs QOpened 10/98, partiat
L period only lane conversion
Oltawa, Ontario, Canada
Hwy. 417 (outside shoulders) 1 each direction 4.8(3) Peak periods Buses only No
Road 174 Orleans {outside shouiders}) 1 each directicn 4,83} Peak periods Buses only . No
+ Toranto-Mississauga, Ontario, Canada 1 each diraction 4(2.6) Peak periods Buses:only Opened Nov. 03
Hwy. 403 {outside shoulders)
Memphls, TN 1-40 1 each direction 13 {B) 78 am W8, 4-6 2+ HOVs No
PMEB
Nashvilte, TN
1-65 {South) 1 each direction 11.5{7.2) 7-9 am NB, 2+ HOVs No
4-6 pm SB
1-40 1 each direction 8.3 {5} 7-8 am WB, 24+ HOVs No
4.6 pmER
Dallag, TX {buffer separated)
US 67 Marvin D. Love Fwy. 1 each direction 6.4 (4.0) 24 hours 2+ HOVs Opened Aug: 2000
I-35€ {Stemmons Freeway) 1-each direction 58 11.7 24 hours 2+ HOVs No
(7.3, NB
9.7 (6.0}
1-635 (LBJ Fresway) 1 each dirgction EB 11 (6.8), 24 hours 2+ HOVs No
WB 9.8 (6.1)
Houston, TX
1-10 Katy (narrow buffer separated) 1 each direction 9.3 (5.5) 5 am-12 noon 3+ peak Opened March 2001
EB, 2-9 pm WB, hours, 2+
Sat WB, Sun. olher times
EB.
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OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Number Route HOV General Changes In
of Length Operation Eligibility Rules Since
HOV Facility Lanes km {miles) Perfod! Requirements Opening
Concurrent-flow {Continued} _
Salt Lake City, UT, I-15 (buffer separatad) 1 each direction 10 (16) Paak pariods 24+ HOVs opened in summer ‘04
only
Seattle, WA (single solid strlpe separated)
I-5 Notth 1 gach direclion 225 {13.3) 24 hours 2+ HOVs North end changed
from 3+ In 1893
I-5 South {Kent-Des Moines to 1 each-direction 40.6 (24) 24 hours 2+ HOVs Smiles added 10/02
downtown}
1-80 1 each diraction 10.6 {6.3) 24 hours 2+ HOVs No
|-405 {median only-used to ba right side 1 each direction 45 {26.5) 24 hours 2+ HOVs Median converslon
In some sections) ocqurred in 17699
SR 167 ] 1 each direction 16.1 (10} 24 hours 2+ HOVs No
SR 520 (median eas! of |-405) 1 each direction 9 (5.4) 24 hours 2+ HOVs Opened Feb. '00
SR 520 {shoulder) 1 WB only 3.7 (2.3) 24 hours 3+ HOVs Changed from bus
only in AM peak
period
Northern Vieginia
1-66-(outside Beftway)® 1 each diraction 30 (18.5) EB 5:30-2 am 2+ HOVs Reduced operaling
_ ‘WB 4-6 pm periods
I-68 {iriside Capital Beliway) 2 HOV 2-3 each direction 15.2 (9) EB 6:30-9 am, 2+ HOVs Was 4+, then 3+
lanes during restricted periods WB 4:6 pm
1-267 {Dulias Toll Road) 1 gach direction 22 (13) 6:30-9 am, 2+ HOVs No
4.6:00 pm
1-267 (Dulles Tolt Road connector) Inbound only 2.6 (1.8) AM peak period buses only
Norfolk/Hampton/Virginia Beach, VA
I-64 Hampton/Newport News 1 each direction 13.5 (8} 6-8 am, 4-6 pm 2+ HOVs
1-64 Norfolk/Vir Beach/Chasapeake 1 each direction 12T 6-8 am, 4-6 pm 2+ HOVs
1-264 Norfolk/Virginia Beach 1 each direction 12 (7) 6-8 am, 4-6 pm 2+ HOVs
[-264 Norfolk 1 each direction 6.7 (4) 6-8 am, 4-6 pm 2+ HOVs
Vancouver, WA, 1-5 1 each directicn 8{4) 6-8am 2+ HOVs Opened Nov. 2001
Vancouver, Brilish Columbla, Canada 1 each dlrection 12.8 (8} NA NA No
Trans Canada Highway
Contrafiow
Honofulu, HI
H-1(moveable barier) i EB 10 (6) AM period only 3+ HOvs Opened 8/98
Kalanianaofe Hwy. 1 WB 7 5-8:30 am, 2+ HOVs Changed from 3+
{4.4), EB 4.6:30 pm
1.6 (1)
Kahekifi Hwy. 1 1.8(1.1) 5:30-8:30 am, 2+ HOVs Mo
3:30-7 pm
New Jersey, Rie, 495 {to Lincoln Tunnet) 1 EB only 4 (2.5) 6-10 am Busas only No
New York City, NY
[-495 Long Istand Expy. 1 6.4 (4} 7-10 am Buses, Moveable barrler
vanpoo!s {axls pending
Gowanus Expressway/Brooklyn Battery 1 inbound only 104 (6.2) 6-10 am 2+ HOVs Criginally buses &
Tunnel, {moveable barrier} taxis only
Dallas, TX [-30, {EastR.L. Thomton Fivy.} 1 each peak 8.3{(.2) 6-8 am, 47 pm 2+ HOVs No
moveable barmier direction
Boston, MA 1-93 Southeast Expy, {moveable 1 each peak 9.6 (6) 6-10 am, 3-7 pm 2+ HOVs Additional hour added
barrier) direction In AM perod, lawered
to 2+ HOVs on 6199
Montreal, Quebec, Canada Rte. 10/15/20 1 6,9 (4.3) 6:30-5:30 am Buses only Speed limit reduced
Champlain Bridge NB, 3:30-7 pm
SB
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OPERATIONAL CHARACTERISTICS OF SELECTED FREEWAY/EXPRESSWAY HOV FACILITIES

JULY 2004
Number Routs HOV General Changes In
of Length Operation Ellgibility Rules Since
HOV Facliity Lanes km {miles) Perlod’ Requirements Opening
Queus Bypasses
Bay Area; CA
5.F:{Qakiand Bay Biidge toll plaza, [:80 3 1.4 {0.9} 5-10 am, 3-7 pm 3+ HOVs Number and focation
and |-880 of lanes reoriented
Bumbarton Bridge foll plaza, SR 84 1 3.2(2) §-10 am, 3-6 pm 2+ HOVs Changed from 3+
San Mateo Bridge tell plaza, SR 92 1 3.2{2) 5-10am, 3-6 pm 2+ HOVs Changed ffom 3+
SR 4 1 0.8 (0.5} Peak periods 3+ HOVs No
SR 160 Antloch Bridge 1 NA 5-10 am, 3-6 pm 3+ HOVs No
SR 80 Carquinez Bridge 1 0.1 5-10 am, 3-7 pm 3+ HOVs No
SR 680 Benicia/Martinez Bridge 1 0.1 5-10 am, 3-7 pm 3+ HOVs No
Various freeway entrance ramps 1 0.2 (G.1) When demand 2+ HOVs No
warrants
Los Angeles and Orange Counties, CA
Over 250 freaway entrance ramps 1 0.2:0.1) When demand 2+ HOVs No
warrants
San Diego, CA
Varlous entrance ramps As warranted 2+ HOVs No
Coronado Bridge toll plaza 1 (WB only) 0.2 (1) 24 hours 2+ HOVs No
A 'Street entrance ramp to I-5 freeway 1 . 0.6 {0.4) 24 hours Buses only No
I-5iMexico port of entry 4 gales 0.2(0.1) 24 hours M-F 4+ HOVs No
Homolutuy, Hi, H-2 1{SB only) 1.3(0.8) 6-8 am, 2+ HOVs No
3:30-6.pm
fllinois, Chicago, 1-90 folf plaza 1 {EB only) 0.8 (0.5) Peak perlods Buses only No
Minaeapolis, MN, Various entrance ramps 78 enlrance varies Peak periods 2+ HOVs No
and bus-only use of right shoulders during ramps and
selected hours under congested conditions various fwy routes
Minneapolls, MN, Bus-only use of right varies varies Peak periods Bus only No
shoulders on [-35W and other routes during
sslected hours under congested conditions
New Jersey
Ft, Lee, 1:95 (fo George Washington Br.) 1{EB only} 1.6 {1} 7-9am 3+ HOVs No
Oltawa, Ontario, Canada
Hwy. 417 Bus only ramp {Acres Rd) i 0.3{(0.2) 24 hours Buses only No
Dallas, TX, I-35E Slernmons reversible lane 1 {NB and SB) 1.0(0.7) 6-3am, 4-7 pm 2+ HOVs No
Union, Rte. 495 (Lincoln Tunnel tolf 1 {WB only) 0.5 {0.3) 6-10 am Busss only No
plaza)
Seatfle, WA
SR 509 shoulder 1 (NB anly} 1.3{0.8) 24 hours 24+ HOVs Changed from 3+
5R 526 1 0.8 {0.5) 24 hours Buses only No
Freeway entrance ramps (69)° 1 0.2(0.1) 24 hours 2+ HOVs No
Ferry terminal docks, downtown and 2 0.2 (0.1) Peak hours Reglstered No
other locations carf vanpools
only

Foolnotes

R

Part-ime periods are 5-day week, typically in both directfons or in peak directions as noted.
This project is a privatized toll road with congestion pricing, Reglstered 3+ HOVs can fravel for a reduced toll,
Included are 39 metered ramps and 30 non-metered raraps.
Portions of HOV lane are converted from left side general purpose lane, while outside shoulder becomes a genéral purpose lane.

Dus to state legislation, the SR 14 HOV lanes are undergoing an 18-manth demonsteation profect of part-iime hours., The demonstration

started January 2001, The southbound hours are 59 am and the northbound hours are 3-7 pm.
® A number of HOV lanes wers operated temporarily over various New York City bridge and tunnel crossings foltowing the 9-11 terrérist attack.
Most of these lane freatmants had been suspended by the end of 2001 and are nof reported In this Inventory,
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