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10 STUDY BACKGROUND

Caledonia is one of three urban areas in the Town the Haldimand County. It has an attractive
rural/small town character and quality of life. In recent years, the combined areas of Hamilton-
Wentworth, Haldimand-Norfolk and Niagara have been termed the Greater Bay Area (distinct
from the Greater Toronto Area).

The current population of Caledonia is just under 10,000 and it is expected to experience
considerable growth over the next 25 years.

The Argyle Street South Bridge crosses the Grand River, a Canadian Heritage River, and
provides a link between the north and south parts of Caledonia on either side of the river. The
bridge is the only in-town crossing and serves mainly local traffic. It was originally part of
Highway 6 until the Caledonia By-pass was constructed. The By-pass has a crossing over the
Grand River approximately 2 km upstream of the town.

2.0 STUDY OBJECTIVES

This project involves the rehabilitation or replacement of the Argyle Street South Bridge over the
Grand River in Caledonia. The bridge has two lanes of traffic, as well as pedestrian sidewalks
on each side. The bridge is considered a local landmark and many residents feel it represents the
heritage of the town.

The assessment of the bridge rehabilitation or replacement involves a multi-disciplinary
approach to address all issues. Factors such as safety, heritage, cost, life cycle cost and
durability will all be considered when evaluating different alternatives related to the preliminary
design for the rehabilitation / replacement of the Argyle Street Bridge. This operational review
report of the possible detour routes during construction will feed into the multi-criteria
evaluation process.
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3.0 SAFETY ASSESSMENT OF EXISTING CONDITIONS

3.1 Introduction

As part of the preliminary design for the rehabilitation / replacement of the Argyle Street Bridge
in Caledonia, a collision review was carried out. The review was conducted to identify:

» Potential opportunities to improve safety on the Argyle Street Bridge

« Locations with higher than expected collisions that may require remedial measures to
serve as traffic detour routes during the construction period

Accordingly, the analysis was focused on three main areas:
« Collisions on Argyle Street
« Collisions on the Argyle Street Bridge
» Collisions on the Highway 6 Caledonia By-pass

In general, no locations were found with significantly higher-than expected collisions. On the
Argyle Street Bridge itself, the observed collision rate was found to be comparable to collision -
rates on similar facilities. However, it was foted that the narow width'of the bridge may be
coniributing to collisions, and that improving the cross-section of the bridge may potentially
reduce collision rates. : o

3.2  Collisions on Argyle Street

Collision data for Argyle Street was obtained from Haldimand County for the years 2000 to
2002. Data for previous years was unavailable. The collision data was reviewed to assess the
number of collisions on Argyle Street north and south of the Argyle Street Bridge. Table 3.1
presents the results of the analysis. In total, there was one fatal collision over the three year

period examined. Over this same time period, 44 collisions resulted in a non-fatal njury, and 107
collisions caused property damage only.

N

Table 3.1 Summary of Argyle Street Collisions (2000 to 2002)

Colllslon ClassiHicatlon
Non-fatal Property
Inju ma ge nI

=7 T S p—

General Impact
Location Fatal Injury

Closest Intersactlon

Total

Intersection
Non Intersection

£s
Orkney Streel

Lyins TGEL

Cailhness Streel Inlersection 2 8 10
Non Intersection 1 9 10

Fagys T BT T e o

Forfar Streat 2 4

Non Inlersection

iz
H

Ay H.

Inle iy P TS T Ly
Non Intersection - 1 R
S N Co . ‘ s :
Sterling Street Intersection .
L Non Inlersection

Haddington Street Intersection
Non Intersection

_Celtic Drive

E:

Interse '
Non Intersection

Highway & Soulh Intersection
Non Intersection
r_i : s e : .

TOTAL H 44 107 152
" Extludes thafis {1) end collisions thal actured bn parking lots (26). Also axchrdes 2 alisions with an impact kocation of “Other

2 Includes 3 eclliskoas at "Highway 6. which could ba efther north or south of Caledonia

¥ assumed to ba localed In the Industrial Area nerh of Casedonia

As shown in Table 3.1, the locations with the greatest number of intersection / intersection-
related collisions include: Orkney Street (7), Caithness Street (10), Sterling Street (6), and
Kinross Street (6). Locations with the greatest number of non-intersection collisions include road
sections adjacent to: Orkney Street {10), Sutherland Street (6), Caithness Street (10), Sterling
Street (8), Kinross Street (7), and Haddington Street (7).

Since traffic volumes vary along Argyle Street, it is impossible to compare the relative safety of
different locations based solely on the number of observed collisions. To gain an appreciation of
the relative safety at key locations, the number of cxpected versus actual collisions was assessed
at signalized intersections along the corridor. Table 3.2 presents the results of the analysis. At
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each of the four intersections examined, actual collisions appear to be in line with expected

collisions. However, it should be noted that the analysis was based on collision relationships
developed for the Toronto area, and as such, may not be directly comparable to conditions in
Caledonia. Moreover, no effort was made to adjust the observed collision data to account for

random fluctuations in collision events. Accordingly, the results in Table 3.2 should be
interpreted with caution.

Table 3.2 Expected vs. Actual Collisions at Signalized Intersections on Argyle Street

Averaga Annual Dally
Locatlon Trafflc (AADT)
Major Road | Minor Road [§
Arygle Street North & Caledonta By-Pass 12600 3,300
Amgyle Street & Caithness Steet 13,400 7,200
Argyle Street & Kinmss Avenue 9,600 1.600
Arygla Street & Braemar Avenus 8,400 3400

1. Based on Ph.D. thesis by D. Lord, 2000.

2. Coflision data from 2000, 2001, and 2002 (excepl for the north junction with the Caledonia By-pass. for which collislon data
from 1995 to 1999 was used)

3. Based on AM and PM peak hour affic counls from Haldimand County f MTO

Due to the nature of the collision data pr0v1ded it was not possible to calculate collision rates for
non-intersection locations on Argyle Street. In general, the number of non-intersection collisions
is impacted by both the segment length and traffic volume. However, the collision records only
indicate the closest intersection to a given collision, and not the road segment on which the -

collision occurred. As a result, it was not possrble to calculate COlllSlon rates for dlﬁ'erent road
segments. _ r

3.3  Collisions on the Argyle Street Bridge

A more detailed assessment of the collisions on the Argyle Street Bridge was conducted to
identify potential improvement measures which could be implemented during the rehabilitation /
replacement of the bridge. The Argyle Street Bridge is a two-lane structure with no dividing
barrier. 1.8 m sidewalks are provided on both sides, separated from vehicle traffic by concrete
arches (refer to Figure 3.1). Currently, the bridge has no shoulders and relatively narrow 3.5 m
lanes, resulting in a total width of pavement of 7.0 m.

Figure 3. 1- Argyle Street Brldge

Accordmg to the collision data, there have been 6 col] isions on the Argyle Street Bndge between

2000 and 2002. Of these collisions, 2 occurred.in 2000 and 4 occurred in 2001..A detailed review -
of the collision data revealed the following: '

« Three of the six of the collisions on the Argyle Street Bridge involved a driver who lost

control of the vehicle. Of these three collisions, two can be attributed to icy/wet surface
conditions.

« In three of the six collisions, a vehicle struck a bridge support.

« Two of the collisions were classified as “rear-end”, two were classified as “approaching”,
one involved a sideswipe collision, and one involved a single motor vehicle. Of the two
approaching collisions, one invelved a driver who “failed to yield the right-of-way”,
implying that the driver was impinging on the opposing lane.

» Driver actions at the time of the collision include: “lost control” (3), “speed too fast for
conditions” (1), “failed to yield right-of-way” (1), and “other” (1).

« Three of the collisions that occurred on the bridge occurred during the daylight. The
remaining three collisions occurred at night.

« Two of the collisions occurred in the rain (on wet pavement), one of the collisions
occurred in the snow (icy surface), and three of the collisions occurred when it was clear
(dry pavement).

» All of the collisions on the bridge involved property damage only.
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» No pedestrians were involved in any of the collisions.
« None of the drivers was impaired or fatigued at the time of the collision.

To assess the relative safety of the bridge, collision rates for similar facilities were obtained from
the Transportation Association of Canada (TAC) research report, Safety Analysis of Roadway
Geometry and Anciflary Features, published in 2000. The collision rates in the TAC report are
based on a 1983 study of narrow bridge sites on North American highways, and are considered
by TAC to be “probably the best available™.

The following bridge characteristics were used to derive the “expected” number of fatal, injury,
and property damage collisions per 100 million vehicle kilometers of travel:

Bridge Category = Single Structure, Undivided
No. of Lanes on Route Segment = 2
Bridge Width=7.0m
Bridge Length =200 m
« Approach Width > Bridge Width
% AADT = 16,900 _ _ ‘

The AADT was estimated from peak hour traffic-counts at the intersection of Caithniess Street -
and Argyle Street. The data was adjusted to 2001 conditions to represent the averagc AADT over

o the 2000 to 2002 time period for which co]hs:on data was avallable

Table 33 presents the observed colhsnon rate on the Argyle Street Bridge versus the cxpected
collision rate based on collision data for similar facilities. As this table shows, the Argyle Street
Bndge had a higher than expected collision rate in 2001. However, the collision rate in 2000 and

2002 was lower than expected, as is the average collision rate for the time period from 2000 to
2002.

Table 3.3 Comparison of Actual and Expected Collisions on the Argyle Street Bridge
{collisions per 100 million vehicle kilometers of travel)

Collision Actual Collision Rate __ Expected
Classificatlon 2000 2001 2002 Collisions ]Collision Rate Per
I Par Year Year
Property Damage 162 324 0 162 157
Injury 0 0 0 0 84
TOTAL 162 324 0 162 247

* Travel eslimale based on Haldimand County lraffic counts

From the results of the collision analysis, it does not appear that there is a significant collision
problem on the Argyle Strect Bridge, despite the relatively narmow lane width and substandard
clearance. However, the width of the bridge could be a contributing factor to the collisions that
were observed. As noted above, three of the six collisions that occurred between 2000 and 2002
resulted in a vehicle striking a bridge support. One of the collisions on the bridge involved a
driver who failed to yield the right of way to traffic in the opposing lane, while a second collision
involved two vehicles sideswiping each other under icy conditions. Both of these collisions could

- ™

be attributed, at least in part, to the narrow bridge width which encourages drivers to cross the
centre line. Thus, there may be potential to reduce collisions by providing wider lanes and a
“recovery zone” for drivers. However, regardless of whether or not such improvements are
made, the collision rate appears to be within normal limits based on historical collision records.

Appendix A contains a detailed summary of the collisions on the Argyle Street Bridge over the
three year period from 2000 to 2002.

34  Collisions on the Highway 6 Caledonia By-pass

In addition to reviewing collision data for Argyle Street, data for the Highway 6 Caledonia By-
pass was examined as well. This data was obtained from the Ministry of Transportation, and
covers the five years from 1995 to 1999. Table 3.4 provides a summary of the collision data.

Table 3.4 Collisions on the Caledonia By-pass (1995 to 1999)

Interseclion and Intersection-related oollisions Dmy I SRS
#lncludes ocilisions ot private drive-ways g

According to MTO, the average collision rate on the By-pass in 1999 was 0.7 incidents per

million vehicle kilometers traveled, which is identical to the 1999 Provincial Collision Rate for
Kings Highways.

A more detailed analysis was conducted using the safety conscious procedures outlined in the
Science of Highway Safety guidebook, prepared in 1999 for the Ministry of Transportation of
Ontario. The guidebook describes the use of Operational Performance Functions (OPFs) which
relate the amount of traffic on a particular type of road to the expected collision frequency.
Operational Performance Functions have the following general form:

- Expected Collision Frequency (collisions / year) =a (ADDT)” x (Section Length)

In the above equation, “a™ and “b” are estimated from collision data-sets using common
statistical procedures.

Operational Performance Functions for the Ontario Provincial Highway Network have been
calibrated, and are included in the technical appendices of the Science of Highway Safety
guidebook. For King’s Highways, two sets of OPF’s are applicable, corresponding to:

« Non-intersection collisions

. . R Property
Facility Type Location Fatal Injury Damage Total
Intersection’ South Junction with Argyle Street SR R 4 6 1o
On By-Pass o 5 7 12
{North Junction with Argyle Street CL 0" 2 7 9 '
Non intersection? Argyle Street South to Argyle Street Nodh 1" 14 23 - o3gc |



« Total collisions, excluding those at signalized intersections

The OPF’s for King’s Highways were used to compute the expected number of collisions on the
Caledonia By-pass. These expected collisions were then compared with the actual number of
collisions to assess the relative safety. In carrying out such a comparison, it is important to first
adjust the observed data to account for the randomness in annual collision occurrence. The
resulting “long-run collision mean” simply reflects the actual number of collisions per year
smoothed to remove random fluctuations from one year to the next.

Table 3.5 presents a comparison of expected collisions (as determined from the Operational
Performance Functions) versus actual collisions (smoothed to eliminate random effects). The

colllsmn rates were determined based on a section length of 6.5 km, and an average AADT of
6,300."

Table 3.5 Caledonia By-pass: Expected Versus Actual Collisions

Collsiors eided® | Gassicaton [Siected Numberoff ActalMumber o,
Non- Intersechon Colhsnons Fatal’ - 0~ 0
: Injury 3 3
S - Property Damége 7 5
Road Sections & Fatal -- ) 0 - 0
Urrsignalized Intersections | Injury 4 - 5
Property Damage 9 7

' From Qperational Performance Funictions
2 Based on the |ong-run collision mean

As indicated in Table 3.5, the actual number of collisions on the Caledonia By-pass is generally
less than the expected number of collisions for similar facility types, implying that safety
improvements are not warranted at the present time.

' Based on MTO AADT data from 1995 to 1999,

4.0 LONG-TERM INFRASTRUCTURE NEEDS

The rehabilitation / replacement of the Argyle Street Bridge provides an opportunity to modify
the bridge to meet long-term infrastructure needs in the Caledonia community. Accordingly,
Haldimand County commissioned a traffic study to examine existing and future conditions on
the bridge and to assess the need for future improvements. The full details of this study are
documented in the draft repott, Argyle Street Bridge Traffic Study, prepared by Paradigm i
Transportation Solutions Ltd., dated November, 2004. !

Table 4.1 presents existing and future traffic volumes on the bridge as presented in the Traffic
Study.

Table 4.1 Existing and Future Traffic Volumes on the Argyle Street Bridge

Time Period Morning Peak Hour Afternoon Peak Hour
Northbound Southbound Northbound Southbound
Existing 710 515 615 1110 v
10-year horizon 1165 695 915 1515
Build-out o - N/A . - N/IA ' 1045* 1935*

* Unconstrained demand — Since this demand cannot be accommodated in the corridor, it is B.l'lllClpalcd that the
* actual “constraincd” traffic volumes that would utilize the bridge would be lower. )

The l:rafﬁc study concludes that the bridge should be widened from a two-lane cross-section to a
three-lane cross-section, with two lanes southbound and one lane northbound (refer to Figure
4.1). This configuration, combined with the introduction of certain parking and turning
restrictions, was found to be adequate to accommodate traffic over a ten-year horizon at a level
of service similar to what is experienced today.

Widening to a three-lane cross-section does not provide sufficient river-crossing capacity to
accommodate longer-term traffic growth associated with the full build-cut of the designated
development areas in the town. However, further expansion of the bridge is not consider feasible

due to right-of-way restrictions on Argyle Street north of the bridge through the Central Business
District.

In light of the above findings, it is recommended that the preliminary design of the Argyle Street
bridge incorporate a three-lane cross-section. Through-out the remainder of this report, any

staging and detour requirements during construction have been assessed assuming a three-lane
bridge will be provided.

™
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Argyle Shreet South

Figure 4.1 Proposed Three-Lane Bridge Configuration
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5.0 OPERATIONAL ASSESSMENT OF BASELINE CONDITIONS

5.1  Study Area

The Study Area for this Operational Review, as shown in Figure 5.1 below, consists of Argyle
Street from the northem intersection with the Highway 6 By-pass to the southem intersection
with the Highway 6 By-pass as well as the By-pass itself. The Operational Review examined the
levels of service and associated delays at all of the major intersections within the Study Area.

Figure 5.1 Study Area
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Specifically, the following intersections were assessed:

Intersection Existing Control*
Highway 6 / Argyle Street N/ Greens Road E  Signalized _
Highway ¢ By-pass / Greens Road W Two-Way Stop’ ‘

Highway 6 By-pass / Argyle Street § Two-Way Stop®

Orkney Street / Argyle Street N Two-Way Stop ;
Sutherland Street / Argyle Street N Two-Way Stop
Caithness Street / Argyle Street N Signalized i
Forfar Street / Argyle Street S Two-Way Stop '
Wigton Street/ Argyle Street S Two-Way Stop

Renfrew Street / Argyle Street S Two-Way Stop

Fife Street / Argyle Street S Two-Way Stop

Sterling Street/ Argyle Street S Two-Way Stop

Kinross Avenue / Argyle Street S Signalized

Haddington Street / Argyle Street S Two-Way Stop’

Braemar Avenue / Argyle Street S Signalized

Appendix B contains exhibits that show the existing Jane configuration at each of these
intersections. : '

5.2 Baseline Traflic Volumes

Appendix B also contains exhibits showing the baseline traffic volumes used for this analysis.
The base conditions for this traffic analysis were the moming (AM) peak hour and afternoon
(PM) peak hour volumes duning the year of construction — expected to be in 2007. Appendix B
also contains a listing the original traffic counts that were obtained from the County of '
Haldimand as well as the Ministry of Transportation of Ontario (MTO). An average traffic
volume was derived at each intersection by applying the appropriate AADT factor to the raw

data. The AADT factor takes into account the day of the week and the time of the year the
traffic counts were conducted.

The average traffic volumes were then expanded to represent an average day in the year 2007 by
applying a growth factor. A review of historical traffic counts on the Highway 6 By-pass
indicated that there was an average growth of 4% per year on this facility. The rate was
therefore applied to all major movements onto and off of the By-pass. Population and housing
projections for Caledonia (produced in 2000 by Clayton Research) were used to determine an
appropriate growth rate within Caledonia. Using housing projections from 2001 and 2006 and

? Duning the course of this project, which has extended over multiple years (3), there have been a number of changes
in intersection control and conliguration. Generally speaking, these changes are reflected in any analysis
conducted after MH was meade aware of the change; analysis conducted prior to this gencrally reflects the initial
intersection control and configuration as confirmed by MH at the outset of the study in 2003.

* This intersection was signalized subsequeni to MH's 2003 sile visit.
* This intersection was signalized subscquent to MH’s 2003 sile visit.
* During the coursc of the study, it was learned that permanent traffic signals will be installed at this intcrsection in

the futurc.
™

standard trip rates from the Institute of Transportation Engineers, it was estimated that vehicle
trips would grow approximately 2.7 % per year, whercas the growth in population from the year
2001 to 2006 would be approximately 2.2% per year. The Clayton Research report estimates
that the growth in employment within Caledonia would be approximately 55 jobs per year —
which was considered to be negligible for the purposes of this analysis. As Caledonia is a
“bedroom community’ (most employment is outside of Caledonia), the growth in employment
outside of Caledonia was assumed to be captured in the growth of households. Therefore, a

conservative value of 2.5% growth per year was applied to all turing movements within
Caledonia.

Traffic projections at the link and intersection locations were found to be comparable to those
presented to the town of Caledonia in a number of local Traffic Impact studies. Engineering
judgment was also used to factor traffic volumes at certain intersections where data was not
available. A review of the projected volumes reveals that during the AM peak hour the
predominant direction of travel is towards the north, whereas the predominant direction of travel
1s towards the south in the PM peak hour. This is consistent with the concept that Caledonia is a
‘bedroom community’ and most of the employment is north of the Community.

53 LOS Analysis for ‘Future Do_—ﬁothiﬂg’ S_cenario

An analysis was first undertaken of all the intersections within the Study Area under the “Future -
Do-Nothing’ Scenario as a basis for comparison. This scenario represents the condition that no
detour is in place but the traffic has grown to 2007 conditions. The Level of Service (LOS) was
analyzed for each of the intersections, using'the HCS software, which is based on the methods
described in the Highway Capacity Manual 2000.° -

The results of the LOS analysis for the unsignalized intersections are presented in Table 5.1.

Detailed summmary sheets as well as a description of the various Levels of Service values are
provided in Appendix C.
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Table 5.1 Intersection Operations — ‘Future Do-Nothing’ Scenario,
Unsignalized Intersections

As the table above describes, the intersections do not meet all the conditions to warrant an All-
Way Stop control or traffic control signalization. In the case of the TAC warrant, all three
intersections are meeting the condition related to delay on the minor street however none of the
other conditions are met.

The results of the Level of Service analysis for the signalized intersections are presented in Table
5.3. Allsignalized intersections will operate at acceptable Levels of Service or better, with very
minor delays. Detailed summary sheets of the analysis as well as a description of the various
Levels of Service values are provided in Appendix C.

Table 5.3 Intersection Operations — “‘Future Do-Nothing’ Scenario,
Signalized Intersections

AM Peak PM Peak
Intersection Hour LOS on Hour LOS on
minor street minor street
wB EB WB EB
Orkney Streel / Argyle Street N c F F E
Sulheriand Street / Argyle Street N C E C D
Forfar Street / Argyle Street S D —* F —*
| Wigton Street / Argyle Street S D —* c —*
Renfrew Street f Argyle Street S c Cc D E
Fife Street / Argyle Street S C C E E
Slerling Street / Argyle Street S = B = c
Haddington Street / Argyle Street S C C F F
AM Peak PM Peak
Intersection Hour LOS Hour LOS
Highway 6 By-pass { Greens Road W A(WB) | B(NB) | A(WB) | B {(NB)
Highway 6 By-pass / Argyle Street S A(EB) | C(SB) | A(EB) | E(8B}

* These inlerseclions are eilher T-intersections or act as T-intersections because of one-way rastrictions.

As can be seen in the summary table above, most intersection will operate at acceptable levels of
service with relatively minor delays. The minor approaches will fail at Orkney Street, Forfar
Street, and Haddington Street. In all cases, the minor.streets are failing due to the significant
volume opposing it on the major street. In the case of Orkney Street this situation is exasperated
by a relatively high left tum volume from the minor street.  If the current shared-through-right
turn lane in the eastbound direction were redesignated to0.a left turn and a shared through-right
lane, the overall delay on the eastbound approach would.diminish in the AM peak hour but the
approach would still fail. In the PM peak hour, if both the eastbound and westbound approaches
were redesignated to left turns and share through-right turns, each approach delay would also
diminish but remain at a failing condition. These intersections were assessed to determine if they
would meet the warrants for all-way stop controls or traffic signalization. The results of this
analysis are shown in Table 5.2. Detailed summary sheets are available in Appendix C.

Table 5.2 ‘Warrant Analysis — ‘Future Do-Nothing® Scenario

AM Peak Hour PM Peak Hour
Intersection LOS | Delay (seciveh) | LOS | Delay (seciveh)
Highway 6 / Argyle Street N / Greens Road E B 15.3 B 15.4
Caithness Street / Argyle Sireet N B 15.1 B 18.4
Kinross Avenue / Argyle Street S A 7.2 A 10.5
Braemar Avenue [ Argyle Streat S B 1.7 B 11.8

TAC Warrant | MTO Warrant MTO Warrant for Intersection
for All-Way for All-Way Sig nalization®
Intersection Stop Control' | Stop Control* | Warrant 1 | Warrant 2 | Warrant
satisfied
Orkney Street / Argyle Street N May be No 57% 112% No
wamanted’
Forfar Streel / Argyle Street S May be No 3% 32% No
wamranted*
Haddington Street / Argyle May be No 81% 76% No
Slreel S warranted"

Based on 1986 Edilion of the manual, Uniform Trafic Contro! Devices for Canada
Based on Book 5 of the Ontario Traffic Manual (Regulatory Signs). March 2000
Wananl crileria when peak hour volumes used to estimale comgliance: Single Warrant — 120%, Combined Warmant — 100%
 Multi-Way stops may be wamanted under TAC guidelines if only condition is mel. These interseclions are meeting the condition

that the average delay to minor street vehicular trafiic enlering the inlerseclion exceeds 30 seconds per vehicle during lhe peak
haur.
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6.0 STAGING DETOURS OPTIONS CONSIDERED

Several alternative locations for a new bridge, including both maintaining the same alignment or
considering new aligrment options, were initially considered as part of this assignment.
However, through preliminary discussions with the community and major stakeholders such as
the Town of Haldimand, the Six Nations, the First Nation and the local business association, it
was established that whether replacement or rehabilitation, the bridge had to stay in its current
location. It was also established that a detour has to be made somewhere for cars and pedestrians
to cross the tiver.

.

7.0

SCREENING OF DETOUR OPTIONS

Of all the various alternatives that were once considered, the following options remained (refer

to Figure 7.1):

Alternative A: Widening either side of existing bridge (always maintaining one lane in
each direction open)

Alternative I. Vehicle detour via the Caledonia By-pass (Highway 6)

Alternatives 2 & 2B: Temporary bridge 100 metres to the west through an existing
parking lot

Alternatives 4 & 4B: *S-detour’ just to the west of the existing bridge

Alternarives 54 - 5D: Maintain one lane of traffic at existing bridge location with the
Caledonia By-pass as alternative detour

Ailerna

Figure 7.1 Possible Detour Routes Within Caledonia
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8.0 OPERATIONAL ASSESSMENT OF SCREENED DETOUR |
OPTIONS

8.1  Alternative A — Widening Either Side of Existing Bridge

This detour option affects traffic only in the immediate area of the Argyle Street Bridge, as it
follows the existing bridge alignment with a widening on either side of the existing structure, '.
always maintaining one lane in each direction open. As a result, the impacts are relatively !
minor. This detour alternative provides a direct link to the business district, promotes traffic '
dispersion (without encouraging cut-through traffic), supports the intended function of the road
and will not increase tuming movements or vehicle conflicts at any of the intersections within
the Study Area.

8.2  Alternative 1 — Vehicle Detour via Caledonia 6 By-pass

8.2.1 Forecast Traffic Volumes

This detour option completely removes the capability of crossing the Grand River within -
Caledonia. All vehicles would be required to travel beyond the limits of Caledonia, cross the
river using the Highway 6 By-pass and then back-track towards their original destination.”

Abrdge irispection took place in November 2002. During that inspection, the.southbound lane
was closed to traffic causing delays and queues in both directions. It was estimated that the:
delay experienced during the inspection was approximately 15 minutes.’ It was also estimated

that taking the By-pass as an alternative route would add 15 minutes to the trip time as compared
to the direct route.

The mitial step undertaken in order to assess this detour alternative was to redistribute all the
traffic destined to the Argyle Street Bridge. An origin-destination (OD) study was conducted in
1988 for the Caledonia Transporiation Needs Study to determine the extent and type of use of

the by-pass, the amount of through traffic on Argyle Street, and the amount of traffic from south
of the river traveling to north of the river.

Traffic using the bridge would be composed of 4 components:

» Travel between Highway 6 south and a point north of the by-pass;

» Travel between Highway 6 south and a point within Caledonia north of the river;

« Travel between a point north of the by-pass and a point within Caledonia south of the
river;

= Travel within Caledonia between a point north of the river and a point south of the river.

The percentage that each component forms of the total traffic on the bridge had to be assumed in
order to divert the traffic accordingly. The results of the OD survey were used as a basis for the
development of these assumptions. The diversion of the PM peak hour southbound traffic is
presented below as an example of the process used to assess potential traffic diversion.

m

1. Starting at the intersection of Argyle Street south and Highway 6, it was possible to
estimate how many vehicles destined to Highway 6 south came through Caledonia
directly from north of the by-pass, based on the results of the OD survey. These vehicles
would make the detour north of Caledonia to take the by-pass directly to eventually
continue south on Highway 6.

2. The remaining vehicles originally proceeding from Argyle Street south to travel south on
Highway 6 would be made up of a portion from Caledonia north of the river (using the
bridge) and a portion from Caledonia south of the river. Based on a conservative
estimate that 75% of the households would be located south of the river in 2007, it was

assumed that 25% of the trips from Caledonia and destined to Highway 6 south came
from north of the river.

3. The remaining traffic traveling southbound on the bridge was removed from the tuming
movements directed to the bridge proportionally through each intersection. The sum of
this ‘removed’ traffic provided the total number of vehicles from Caledonia, north of the
niver, using the bridge. The portion directed to Highway 6, which had been previously
determined, was subtracted out to reveal the portion of traffic from Caledonia north of the
river destined to Caledonia south'of the river. - '

4. The remaining portion of traffic on the bridge (from north of the by-pass to Caledonia
south) was determined by simply subtracting the other three portions of traffic on the

Feonk bridge (1- from north of by-pass to Highway 6 south, 2- from Caledonia north fo’

" Highway 6 south and 3- from Caledomia north to Caledonia south) from the total traffic -
value. e . B

5. All the diverted traffic was added to the opposing turning movements directed away from
the bridge and added to the southbound traffic on the Highway 6 by-pass. At the
intersection of Argyle Street south and Highway 6 the traffic was added to the various
turning movements based on the original destination (Caledonia south or Highway 6
south). Traffic originally destined to Caledonia south was processed through the various

intersections and added to the turning movements proportionally based on original
destinations.

The diversion of the northbound traffic on the bridge followed the same approach. The diversion
of the traffic in the AM peak hour followed the same assumptions of the proportions of each
component but following the peak directions {i.e. the assumptions for northbound traffic in the
PM peak hour were followed for the southbound traffic in the AM peak hour). Exhibits showing
the turning volumes for this scenario are contained in Appendix D.

8.2.2 Level of Service Analysis

The initial assessment of this detour option included an assessment of the link Level of Service
(LOS) of the Highway 6 By-pass as a substantial amount of traffic has been diverted to this
facility. Under the loading conditions of this alternative, the Highway 6 By-pass would

expenience a LOS of E, which is considered acceptable. A summary of the calculations can be
found in Appendix D.
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The traffic operations at each intersection were then assessed under the loading conditions of this
detour alternative. The results of the analysis for the unsignalized intersections are presented in
Table 8.1. Detailed summary sheets are provided in Appendix D.

Table 8.1 Intersection Operations — Alternative 1,
Unsignalized Intersections

Table 8.2 Warrant Analysis — Alternative 1

TAC Warrant | MTO Warrant MTO Warrant for Intersection
for All-Way for All-Way Signalization®
Intersection Stop Control' | Stop Control* | Warrant 1 | Warrant2 | Warrant
satisfied
Orkney Street/ Argyle Street N May be No 56% 108% No
wamranted"
Haddington Street { Argyle May be No 81% 92% No
Street S warranted’
Highway 6 By-pass / Greens N/A® N/A® 17% 70% No
Road W
Highway 6 By-pass / Argyle N/A® N/A® 187% 42% Yes
Street §

AM Peak PM Peak
Intersection Hour LOS on Hour LOS on
minor approach | minor approach
WB EB wa EB
Orkney Street / Argyle Street N B E D F
Sutherland Street / Argyle Street N B C c E
Forfar Street / Argyle Street S A - A -
Wigton Street / Argyle Street S B — B —
Renfrew Street / Argyle Sireet S B A B B
Fife Street / Argyle Street S B B C B
Sterling Street / Argyle Slreet S = B - A
Haddington Slreet / Argyle Street S C B F C
) AM Peak PM Peak
Intersection -~ ] Hour LOS Hour LOS
| Highway 6 By-pass / Greens Road W : s A(WB) | F{NB) | F (WB) | F (NB)
thay 6 By-pass / Argyle Street S - -~ .| B(EB) | F(SB) | F(EB) | F-(SB}

As can be seen in the summary table above, most. mtersechon will operate at acceptable levels of
service with relatively minor delays. In some cases, there would be minor improvements to the
delay and overall level of service as the diversion has decreased the through volumes in the peak
directions and increased the through volumes in the off-peak directions, creating a better balance
of traffic in both directions. The minor approaches will fail at Orkney Street, Haddington Street,
the Highway 6 By-pass / Greens Road west intersection and the Highway 6 By-pass / Argyle
Street south intersection. Delays on minor approaches at the unsignalized intersections through
Caledonia have somewhat declined while delays at minor approaches at the unsignalized
intersections with Highway 6 By-pass have increased. All intersections exhibiting failure
conditions were assessed to determine if they would meet the warrants for all-way stop controls

or traffic signalization. The results of this analysis are shown in Table 8.2. Detailed summary
sheets are available in Appendix D.

™

" Based on 1996 Edition of the manual, Uniform Traffic Controt Devices for Canada
%Based on Book 5 of the Ontaric Traffic Manual {Regulatory Signs}, March 2000
:'Wan'anl criteria when peak hour volumes used to estimate compliance: Slngle Warrant — 120%, Combined Wanant — 100%

* Mult- -Way siops may be wamranted under TAC guldelines if only condition is mel, These intersections are meeling the condition

that the average delay lo minor street vehicular traffic entering the intersaction exceeds 30 seconds per vehicle during the peak
hour,

® Due the high speeds associated with the Higinvay, all-way stop controls would not ba appropriaia.

The mtel:secnon of Highway 6 By-pass / Greens Road west does not meet the warrant for traffic
SIg—nahzatron However, due to the substantially high volume making the westbound left tim.
from Greens Road West onto the By-pass, and the need to maintain the free flow characteristic”
of this movement, consideration should be given to controllmg the conflicting movements in the -
eastbound direction for safety reasons. If these movemiénts were controlled with a traffic stop, -
the.LOS of service of these movements are expected to be failing, just as the northbound Ieft turn:
i5-failirig under the current configuration. Since ali the minor movements would likely bé failing
under simple stop controls, consideration should be given to signalize the intersection — even

though not warranted. Table 8.3 provides a summary of the LOS at this intersection if it were to
be signalized.

Table 8.3 Intersection Operations — Alternative 1,
Highway 6 By-pass / Greens Road West

AM Peak Hour PM Peak Hour
Configuration LOS | Delay(seciveh) | LOS | Delay (seciveh)
Existing configuration B 19.3 F 1824
With redesignation of westbound through lane - - C 307
to shared lhrough-left tumn lane

As demonstrated in the table above, redesignating the existing westbound through lane to a
shared through left turn lane would significantly improve the LOS in the PM peak hour from an
F to a C due to the high westbound left turn volume. This would require a minor widening on
the By-pass to accommodate the two left turns. The widening could merge back to one lane
shortly after the intersection depending on design standards. The storage requirements on the
westbound left turn Tane should not be an issue as the next access is approximately 600 meires to
the east. However, the current left turn lane may have to be lengthened.
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As indicated in Table 8.2, the intersection of Highway 6 By-pass and Argyle Street south would
meet the warrants for traffic signalization based on the warrant for minimum vehicular volumes.
This is due the to high number of vehicles that have been rerouted via the by-pass and have to
pass through the intersection to get to their original destination. If the right turns from Argyle
Street onto the Highway 6 (northbound) was channelized (i.e. the traffic was removed from the
Intersection), this intersection would no Ionger meet the warrants for traffic signalization. A
detailed summary sheet of this analysis is also contained in Appendix D. However, even with
the right turn channelization in place, the intersection would continue to operate at LOS F in both
the AM and PM peak hours if it remained unsignalized. Detailed summary sheets of the Level of
Service analysis are also contained in Appendix D. Tables 8.4 and 8.5 present the operational
analysis undertaken of the intersection if it were to be signalized.

Table 8.4 Intersection Operations — Alternative 1,
Highway 6 By-pass / Argyle Street South

AM Peak Hour PM Peak Hour
Configuration LOS | Delay (seciveh} | LOS [ Delay (seciveh)
Existing configuralion F 168.4 F 320.1
With SB RT channelization (from Argyle Street) C 25.3 F 186.4
With an additional EB LT (from Hwy 6) F 04.7 F 169.7
With SB RY channelization and an additional B 195 E 58.4
EBLT - - - - )

As the table:above indicates, the combination of traffic control signalization, a right turn

channelization.in the southbound direction (i.e. from Argyle Street) and the provision of a second- -
eastbound left turn'lane (from Highway 6 southbound) would enable the intersection to operate . . -

at an acceptable Level of Service in both the AM and PM peak hours. However, as Table 8.5
indicates, the available storage for the eastbound left turn would have to be extended even with
these proposed modifications as this movement is significantly heavy in the PM peak hour.

Table 8.5 Required Storage Lengths — Alternative 1,
Highway 6 By-pass / Argyle Street South— WB LT

Configuration Time- Volume Cycle Average Required Available
frame (vehthr) Length (s) | Arrival Rate Storage Storage {(m)
(m)*
Existing AM 361 120 12.0 126 130
configuration PM 1014 120 338 245+ 130
With SB RT AM 361 80 8.0 91 130
channelization PM 1014 120 338 245+ 130
With additional AM 181 120 6.0 70 130
EBLT M 507 120 16.9 168 130
With SB RT AM 181 60 3.0 42 130
channelization
and additional PM 507 100 14.1 140 130
EBLT

* Required Slorage = 7.0 miveh x # of vehicles thal will armive 95% of Lhe lime — based on average amivat rate.

m

The results of the Level of Service analysis for the existing signalized intersections within the

Study Area are presented in Table 8.6. Detailed summary sheets of the analysis are provided in
Appendix D.

Table 8.6 Intersection Operations — Alternative 1,
Signalized Intersections

AM Peak Hour PM Peak Hour
Intersection LOS | Delay (seclveh) | LOS | Delay (secfveh)
Highway 6 / Argyle Sireet N / Greens Road E F 104.2 F 113.9
Caithness Streel / Argyle Street N B 13.0 B 14.2
Kinrass Avenue / Argyle Street S A 9.1 B 11.2
Braemar Avenue / Argyle Street § B 12.5 B 12.9

As shown in the above table, most intersections would operate overall at or above an acceptable
Level of Service. In most cases, the overall delay at each intersection has increased slightly, In
the case of the intersection of Highway 6 / Argyle Street N / Greens Road E, the delays have
increased significantly since all diverted traffic must now pass through this intersection, and this
intersection would fail in both the AM peak hour and the PM peak hour.

- Additional Levelof Service analysis was therefore conducted at this intersection with some

suggested modifications as highlighted in Table 8.7.

Table 8.7 Intersection Operations — Alternative 1, -
Highway 6/ Argyle Street N / Greens Road E

. AM Peak Hour PM Peak Hour
intersection LOS | Delay (seciveh) | LOS | Delay (seciveh)
Highway 6 / Argyle Street N/ Greens Road E D 46.4 E 5.7
Wilh second EB LT lane
Highway 6 { Argyle Street N / Greens Road E D 36.4 D 428
With second EB LT lane and second NB LT lane

The intersection of Highway 6 / Argyle Street N/ Greens Road E would operate at a LOS F in
both the AM and PM peak hours without modifications due to the significantly large volumes —
especially the eastbound left turn and the northbound left turn which have volumes greater than
300 vehicles per hour in a single lane. Providing a second eastbound left tura lane would
improve the LOS from an F to 2 D in the AM peak hour and from an F to E in the PM peak hour.
The existing storage lengths would be sufficient to accommodate the queues from the
northbound left tum and the eastbound left turn if this modification were implemented.
However, the northbound left turn would still be failing. Providing a second northbound let turn
lane in addition to a second eastbound lane would improve the LOS from an F to a D in the AM
peak hour and from an F to a D in the PM peak hour.

8.3  Alternatives 2 and 2B - Temporary Bridge 100 metres to the West

These alternatives consist of a temporary bridge approximately 100 metres to the west of the
existing bridge with the connecting roadway passing through an existing parking lot.
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Two possible connections at the south end are being considered — Alternative 2: the temporary
brndge makes a “T-intersection” with Forfar Street and Alternative 2B: the end of the bridge
would connect directly into the Forfar / Argyle Street intersection.

The intersections of Caithness Street / Argyle Street and Forfar Street / Argyle Street, as well as
the new intersection created on Caithness street at the existing parking lot are the only
intersections within the Study Area that are affected by this proposed detour altemative.
Operationally, all of the other intersections within the Study Area would have similar loading
and performance levels as in the ‘Future Do-Nothing’ Scenario. The turning movements at the
intersection of Caithness Street / Argyle would exhibit different demand levels. More
specifically, movements to/from the existing bridge would become movements to/from

Caithness Sireet West. An exhibit showing the modified raffic volumes after diversion can be
found in Appendix E.

The Level of Service of the intersection under these new loading conditions was assessed and is
summarnized in Table 8.8. Detailed summary sheets are contained in Appendix E.

Table 8.8 Iniersection Operations — Alternatives 2 & 2B,

Signalized Intersections
- AM Peak Hour PM Peak Hour
Intersection ) LOS | Delay (sec/veh) | LOS | Delay (seciveh)
Caithness Street / Argyle Streel . ) C 249 Cc | 258

The intersection would operate at or above acceptable Levels of Service in both the AM peak
hour and the PM peak hour. The signal timings used in the assessment of the LOS were
optimized for the southbound right turn. That is, the LOS presented are not necessarily the best
that could be achieved but they favor the southbound right turn so that the queue does not extend
into the next intersection. However, the eastbound left turn is also a very significant movement
and the queues from this movement would be an issue, as highlighted in Table 8.9.

Table 8.9 Required Storage Lengths — Alternatives 2 & 2B,
EB LT at Caithness Street / Argyle Street

Intersection Time Volume Cycle Average Required Available
conflguration Period {vehrhr) Length (s) | Arrival Rate Storage Storage {my)
(m)* {approx.

distance biw
Exisling AM 649 80 4.4 147 74
Configuration PM 470 65 8.5 98 74
Redesignation of AM 325 85 59 70 74
EB THtoshared TL| PM 235 60 3.9 49 74

* Required Storage = 7.0 mifveh x # of vehicles that will arrive 95% of Lhe lime — based on average amival rale,

As Table 8.9 demonstrates, the queunes from the eastbound left turn lanc could not be supported if
the intcrsection maintained its current configuration. However if two left turns were provided,
the storage requirements for the eastbound left turn would no longer interfere with the next
intersection. Two left turns could be provided by redesignating the exisling through lane to a
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sharcd through and left tum lane. In order to accommodate the two left turn lanes, the parking
on the north side of the intersection, in the northbound direction would have to be banned. The
required length of the ban would have to be determined by design criteria related to merging the
two lanes back to one lane. If this modification were implemented, the LOS would remain C in

both the AM and PM peak hours, as the intersection timings would still have to be optimized for
the southbound right tumns.

To minimize the general congestion of this intersection, consideration could be given to banning
parking in the southbound direction as well. Parking would only have to be banned to a point, as
the queues from the southbound right turn could line up in the current through lane as the volume
in this lane would be negligible due to the temporary closure of the bridge, as long as access to
the southbound left turn lane was still available. Queues from the southbound left turn would
extend approximately 28 metres in both the AM and PM peak hours. Therefore if parking was
banned at least 28 metres back from the intersection, the queues from the southbound right turn
would not interfere with the southbound left turn movements.

The new intersection created at the existing parking lot was also assessed. As no traffic counts
were available at this location, assumptions of the existing travel patterns were based on the
traffic count at Caithness Street and the surrounding land uses. Developments adjacent to the

- parking area are shown in Table 8.10.. . .

1 -

Table 8.10 Developments Adjacent to Parking Lot,

Just ' West of Argyle Street
Development _ Approximate # of
T Parking Spaces*
Low rise apartment building 24
Library 45
Post Office 17
Bank 32

“as scaled off an aeral pholo of the area.

As no data was available on the size of these various developments, assumptions were made with
respect to the possible trip characteristics of each development based on the approximate number
of parking spaces provided on the site. Table 8.11 summarizes the assumptions made.
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Table 8.11 Assumed Vehicle Trips Associated with Existing Parking Lot

Table 8.12 Intersection Operations — Alternatives 2 & 2B,
Caithness Street / Parking Lot

AM Peak Hour PM Peak Hour :
Intersection Configuration LOS | Delay (seciveh) | LOS | Delay (secfveh) 3
Existing configuralion F 194.4 F 446.5 '
With an exclusive NBRT, an exclusive EB RT , B8 19.4 c 28.1 !
an exclusive WB LT {in addition to the shared I
WB TL) b

Land Use Parking Rate Assumed Size of AM Pezk Hour PM Peak Hour
Development Trip Rate® Trip Rate®
In Out In out
Low rise 1.04 spaces! 24 dwelling units 008/ 0.38/ 038/ 020/
apariment building dwelling unit' du du du du
Library 0.33 spaces / 13,636 ft° 076/ 037 341 457
100 f2® 1000 f& | 1000 | 1000 f2 | 1000 f?
Post Office NIA 5,000 f* * 417/ 384/ 5507 529/
1000 2 | 1000 ¢ | 1000 f* | 1000 fé
Bank 4.23 spaces { 7,565 ft° 107471 | 10747 | 21.017 | 21.01/
1,000 f€° 1000 f& | 1000 f€ | 1000 f€ | 1000

me Parking, by Robert A Weantland and Herberl S. Lavinson, 1930

me ITE Trip Generation Manual, 6% Edition

3 From Parking for Instilutions and Speclal Events, by Edward M, Whrttock 1982
4 Average size of Post Offices studiad in TTE Trip Generation Manual, 6™ Edition

The Level of Service Analysis was undertaken for the new intersection at the parking lot with the
redistributed traffic originally destined to and from the Argyle Street Bridge. The access from

the parking lot is currently stop controlled. A summary of the analysis follows (additional details
can bé found in Appendix E): e T :

LY

» The redistributed volumes at Lhe mtersectlon are si gmﬁcant
N 1.
« The northbound approach (from the parkmg 10t) would fail in both the AM and PM peak
hours primarily due to the significant turming volumes on Caithness Strest

« This intersection would meet tﬁe TAC ‘and the MTO warrant for an all-way stop control

« This intersection would meet the MTQO warrant for traffic signalization (warrant 1 =
227% , warrant 2 = 129%). However, this intersection is approximately 75 metres away
from the existing mtersection of Caithness Street and Argyle Street. This distance is less
than the recommended 250 metres between traffic control signals.

« A significant queue of vehicles would be expected in the westbound left tumm direction
from all the vehicles redistributed from the bridge. (i.e. approximately 900 veh/hour in
the PM peak hour). Not only is the accommodation of such a queue difficuit, but it will
also negatively affect the operation of the Argyle Street / Caithness Street intersection.

Table 8.12 describes the LOS analysis of this intersection if traffic control signals were installed.
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As Table 8.12 describes, simply adding traffic control signals to the existing configuration would
not be enough to enable the intersection to operate at an acceptable LOS. The proposed
modifications would certainly improve the LOS dramatically. However, the queue from the
westbound left tun is expected to reach approximately 70 metres in the AM peak hour and 119
metres in the PM peak hour — even with the proposed modifications. This is an impact that
cannot be mitigated.

Depending on how the south end ties in with the intersection of Forfar Street / Argyle Street (i.e.
alternative 2 or alternative 2B), there is a potential for sight distance problems and some tuming
movements may have to be resfricted for safety reasons such as the westbound through
movement and the northbound left turn movement. However, the impact would only be minor as
these volumes are quite minor. The tumning restnctlor:s would result in some cut-through trafﬁc
on the local streets south of the mtcrsectmn '

8.4  Alternatives 4 & 4B - ‘S-detour’ to the West of the Existing Bridge

This detour option affects traffic only in the immediate area of the Argyle Street Bridge at the
intersection of Forfar Street / Argyle Street, as it follows the existing bridge alignment with a ‘S-
detour’ just to the west of the existing structure. Two possible ‘shapes’ are being considered {i.e.
Altemative 4B follows much more of an ‘S’ shape around the existing bridge than Alternative 4).
However, both options would connect directly into the Forfar / Argyle Street intersection. As a
result, the impacts are relatively minor. This detour alternative provides a direct link to the
business district, promotes traffic dispersion (without encouraging cut-through traffic), supports
the intended function of the road and will not increase turning movements or vehicle conflicts at
any of the intersections within the Study Area. From a traffic operations point of view, there
would be no difference between this detour alternative and the ‘Future Do-Nothing’ Scenario at
most intersections within the Study Area. Depending on how the south end ties in with the
intersection of Forfar Street / Argyle Street, there is a potential for sight distance problems and

some turming movements may have to be restricted for safety reasons, such as the westbound

through movement and the northbound left tum. However, the impact would only be minor as

these volumes are quite minor. The tuming restrictions would require some cut-through traffic
on the local streets south of the intersection.

™



8.5  Alternative 5 - Maintain One Lane of Traffic at Existing Bridge

A qualitative review was undertaken of the traffic operations that would be associated with the
closing of the Argyle Street Bridge to one divection of traffic, with the other direction being
diverted to the Highway 6 By-pass. The review also assessed which direction of travel would be
optimal to keep on the bridge and whether the direction of travel should remain in one direction
all day or if it should switch at one point during the day.

The following detour objectives and considerations were reviewed in determining the preferred
option:

« Minimize delays to the travelling public.
» Safety of the travelling public is of the utmost importance.
o Emergency response times must not be increased

Cuirently, the directional split of traffic is as follows:

« AM peak hour — 64% northbound (approx. 740 veh)
« Midday peak — 50/50 split .
« PM peak hour — 63% southbound (approx. 1020 veh)

The extent of ‘cut-through’ traffic on the bridgﬁ is relatively small (approximately 12%),
indicating that the vast majority of vehicles on the bridge either begin or end in the local
Caledonia cornmunity. :

Four options under this alternative were reviewed as fdllc_n':.}s:

« Alternative 54 - Use the one lane and signals to share the lane in both directions. This
alternative is deemed unacceptable due to the resulting very low level of service.

« Alternative 5B - Maintain one lane of traffic over the bridge switching the direction of
traffic to match the peak directional flows. This alternative, while being the most
efficient in terms of traffic operations, is not acceptable due to the resulting confusion
and safety issues.

« Alternative 5C - Use the one lane to maintain northbound traffic and divert
southbound traffic to the Caledonia By-pass. The distance to the bridge from the point
of diversion is quite long with many intersections in between. Due to this fact, it is
difficult to sign and control traffic.

« Alternative 5D - Use the one lane to maintain southbound traffic and divert
northbound traffic to the Caledonia By-pass. It is our opinion that this alternative is
slightly more desirable than the above as it is the least confusing to the travelling public,
is safe, and provides an acceptable level of service. It also supports the peak direclional
flow over the bridge, since the peak traffic in the southbound direction (which occurs
during the PM peak hour) is greater than the peak traffic in the northbound direction

(which occurs during the AM peak hour). This sub-alternative was carried forward for
detail analysis.

» m

8.5.1 Detail Analysis of Alternative 5D — Level of Service Findings

The Level of Service analysis undertaken assessed the traffic operations of all the intersections
along Argyle Sireet within Caledonia under AM and PM peak hour conditions with the diversion
of the northbound Argyle Street bridge traffic. The diversion of traffic assumed the closure of
Wigton Street at the north end as well as the redesignation of Forfar Street to one-way away
from Argyle Street on each side. The overall diversion also assumed that the preferred detour
route within Caledonia would be Renfrew Sireet to Wigton Street to Haddington Street.

In general, all of the intersections within Caledonia will operate at acceptable Levels of Service
with minor delays (see Tables 8.13 and 8.14) under the northbound only diversion scenario. At
some of the unsignalized intersections, the minor streets would fail due to the significant volume
on Argyle Street. However, the same conditions would prevail under the ‘Baseline’ scenario (i.e.
year 2007 with no diversion). In some cases the overall Level of Service of the intersection
would be better as compared to the ‘Baseline’ scenario as there would be significantly less traffic
in the NB direction creating better gaps for the minor street approaches.

Temporary Signal Warrant Analysis

The warrants for traffic Control Signals at the intersecfion of Renfrew Street and Argyle Street
were assessed under two conditions. The first condition represents the diversion of traffic at
some point after the initial closure when most motorists would know the detour requirements.
The second condition represents some point immediatély after-closure (such as in the first week)
when many vehicles may not be aware of the closure and proceed all the way to Renfrew before
realizing that they must turn south to cross the river. The difference between the two conditions
was assumed to amount to 20% of the diverted traffic which would travel northbound toward

Renfrew Street and have to back track to the Highway 6 By-pass/Argyle Strect South
intersection.

Under both conditions, the warrants for traffic control signals were not met based on vehicular
volumes alone. However, the westbound approach would have a level of service F under the PM
peak hour. Therefore, consideration should be given to installing a temporary signal at this
intersection during the construction period. This would help prevent illegal and unsafe
maneuvers just south of the bridge construction zone.

Traffic Operations on Highway 6

The initial assessment on the Highway 6 By-pass included an assessment of the link Level of
Service of the By-pass, as a substantial amount of traffic has been diverted to this facility. Under
the loading conditions of the northbound diversion scenario, the By-pass would experience a

LOS of D during the AM peak hour and E during the PM peak hour — both acceptable LOS
results.

The traffic operations of each intersection was then assessed under the loading conditions of the

northbound diversion scenario. As anlticipated, the greatest impact of the diversion of the
Northbound Argyle Street Bridge would be felt at the three Highway 6 intersections.

™



Highway 6 By-pass / Argyle Street S

Vehicles wishing to travel northbound on the bridge have been diverted to northbound on
Highway 6 by making either a southbound right turn from Argyle Street or a westbound through
from Highway 6 South. This diversion causes less than desirable Levels of Service at this
intersection under both the AM and PM peak hours (E and D) respectively) because of the
significant southbound right turn volumes and the westbound through volumes.

Currently, the intersection is configured such that the southbound approach has one lane shared
for both the left and right turn movements® Simply widening the approach to provide for
separate southbound right turn and left turn lanes would improve the Levels of Service from E
(72.5 sec/veh delay) to D (36.1 sec/veh delay) during the AM peak hour and from D (54.6
sec/veh delay) to C (29.7 sec/veh delay) dunng the PM peak hour.

Highway 6 By-pass / Greens Road W

Vehicles originally travelling northbound on the bridge have been diverted to travel northbound
on Highway 6 by making a right turn onto Greens Road W. This diversion causes the
northbound approach to fail during both the AM peak hour and the PM peak hour. The demand

for the northbound right turn under both time frames would be apprommately 1000 to 1050
vehicles / hour. . S :

Currently, the intersection is configured such that the northbound right tum is channelized and
the northbound left tum is stop contrelled. The vehicles making the right turn have to yield to
the eastbound through vehicles to merge into the eastbound lane on Greens Road. However, the
predominant movements at this intersection, even without the diversion of bridge traffic is to and
from Highway 6. It would be beneficial to maintain the free flow of traffic on Highway 6.

There are not many easy solutions to improve the traffic operations of the northbound
channelized right tum. It is difficult to fully ascertain the impact of the significant right tum
volume on the other components of the intersection. In order to get an approximation of the
intersection Level of Service, LOS analysis was undertaken assuming the intersection was
signalized. It is not possible however to accurately assess the traffic operations of this
intersection if it were signalized (as it is not possible to model a true channelized right turn with
a signalized intersection). Nevertheless, it could be assumed that the intersection would operate
better than the same intersection with simply a right turn lane instead of the channelized right
turn. The Level of Service analysis of the intersection with a simple right tum lane yielded the
following results: C (25.3 sec/veh delay) during the AM Peak hour and C (29.7 sec/veh delay)
during the PM Peak hour. This would indicate that the current intersection (i.e. with the
channelized right turn) would likely operate at a Level of Service of C or better.

A ramp junction analysis was also carried out to assess the impact of the significant right turn
merging into the through movement on Greens Road. The Highway Capacity Manual does not
provide a methodology for analyzing uncontrolled ramp junctions on roads with a single lane of

& Note that the lane configuration at this intersection was confirmed by MH at the outset of this study. Since that

time, the intersection has been signalized. For the purpose of this analysis, it has been assumed that the lane
configuraticn at the intersection was not modified when the traffic signals were installed.

m

traffic per direction. The Manual does note that the procedures for freeway ramp junctions can be
applied, “in an approximate manner, to completely uncontrolled ramp terminals on other types of
facilities such as multilane and two-lane highways” (pg. 25-1). To analyze ramp junctions, the
vehicle density’ in the merge influence area is calculated. Since vehicle density is used to define
Level of Service categories for freeway operations, the density in the merge influence area
provides a direct indication of the corresponding Level of Service expenienced by drivers.

Accordingly, the methodology for ramp junctions on four-lane freeways was used to determine i -
the vehicle density in the merge influence area during both AM and PM peak hours. This density
was then modified to reflect a two-lane freeway, with one lane of travel per direction. The
density in the eastbound merge area on Greens Road was estimated to be 7.5 and 7.4 passenger
cars per kilometre per lane, assuming a four-lane freeway during the AM and PM peak hours :
respectively. With only a two-lane highway (i.c. one lane per direction), it is reasonable to expect e
the density to double, as all the vehicles are forced into a single lane of traffic. In this situation,

the densities would become 15 and 14.8 passenger cars per kilometre per lane, which

corresponds to Level of Service “C”. The above approach for estimating Level of Service is

considered to give only an approximation of the true operating conditions that can be expected.

Level of Service “C” is generally considered acceptable for highway operations.

S Ht)quﬁdv 6/ Arayle Street N/ Greens Road E

Vehicles wishing to travel northbound on the bridge have been diverted to ‘eastbound on Greens

" Road E and making either a left turn to pfoceed north on Highway 6-or a right turn onte Argyle:
* “Street to a point within Caledonia north of the Grand River. The overall Levels of Service would
- be D under both the AM and PM conditiorns with failures on certain movements. The eastbound

-Jeft turn demand is significant during both time frames. Providing a second eastbound left turn
lane would improve the overall Levels of Service from D (52.8 sec/veh delay) to C (31.4 sec/veh

delay) during the AM peak hour and from D (42.2 sec/veh delay) to C (33.5 sec/veh delay)
during the PM peak hour.

? Vehielc density is defined as the average number of vehicles observed on a one kilomerre streich of road.

m
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8.5.2 Detail Analysis of Alternative 5D — Emergency Service Provisions - Once the emergency services vehicle has cleared the intersection of Argyle Street

.. .. X ) - and Kinross Street (i.e. the location of station), it is expected that it would take
Currently, the fire station in Caledonia is locatc_d nqrth of the Grand River on Calthn.css Street . approximately 55 seconds to reach the south end of the bridge.

west of Argyle Street, while the ambulance station is located south of the river on Kinross Street

east of Argyle Street. Construction of a second fire station south of the Grand River has been
proposed, but may not be completed before construction work on the Argyle Street Bridge
commences. To improve response times during construction, it has
been proposed that the Kinross Station be expanded to provide
space to park a fire truck if needed.

A diagram illustrating the proposed implementation scheme can be found in Figure 8.1

f e—————————

Under Alternative 5D, access across the Grand River at the existing
bridge would only be provided in the southbound direction during
construction. To accommodate emergency service vehicles
{ambulance and fire trucks) stationed south of the Grand River (i.e.
at the Kinross Station), it is proposed that special traffic signals be
installed at the bridge. When activated by a transponder, the signals
would show an “all red” phase for regular traffic, allowing
emergency service vehicles to travel north on the bridge.

The current system used by the Ministry 1s the 3M™ Opticom™ priority control systcm.ai :-
Although the details of the system must be confirmed during the detail design phase, it 1s
currently envisioned that the system would operate as follows: -

« Existing signals, including those at Caithness and Argyle, will not be affected.

« Opticom controlled signals will be placed on each side of the bridge. The north signal -
will be located between the Caithness intersection and the bridge. This signal will be
continuously green unless triggered by an EMS/OPP vehicle coming northbound, at
which instance it will turn red. On the south side, the Opticom signal will be a special
signal put right at the bridge entrance. This signal will have a “no-entry” cross light
combined with an emergency vehicle signal above. The emergency vehicle signal would
only be lit when the Opticom system is activated, i.e. when the bridge-north signal is
showing red. This will give northbound EMS/OPP vehicles assurance that there is no car
coming in the other direction when they cross the bridge.

« Itis expected that under most circumstances, any
southbound vehicle entering the bridge just after the
Opticom signal turns red should still have sufficient
time to clear the bridge before the northbound EMS
vehicle reaches the bridge from the Kinross Station.

- Once the “all red’ phase is activated at
Caithness, it is expected that it would take
approximately 40 seconds for the last vehicle
to clear the length of the bridge.

¥ All illustrations on this page werc obtained from the 3IM™ website.
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Figure 8.1 Proposed System for Emergency Service Vehicle Traffic Signal Pre-emption
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9.0 THE PREFERRED OPTION
9.1 . Relative Merit of Detour Options & Selection of the Preferred Option
Table 9.1 provides a summary of the key findings and issues related to each detour option.

Based on a review of Table 9.1, Alternative 5D is considered the preferred option. This option
provides an acceptable level of service while limiting construction costs and throw away works.
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9.2  Pedcstrian & Cyclist Provisions - On the south side of the bridge, Renfrew Street would be the closest signahized

. ) . . i . . ) intersection. It would not be realistic to expect pedestrians from Wigton Street
In assessing the various staging and detour options under consideration, pedestrian and cyclist

; and Forfar Street to first walk approximately 230 m south to cross the street at
needs during construction were carefully reviewed. A pedestrian count was conducted on May : Renfrew Street and then proceed north on the other side of the street to reach the
22™, 2003 to determine current usage of the bridge. The count shows significant pedestrian ‘; bridge. A safe pedestrian crossing should be provided immediately south of the
activity occurring throughout the day (refer to Table 9.2). From a review of the data, it is clear bridge. This could be accommodated by providing a temporary walkway going
that a considerable amount of pedestrian traffic is generated by the local schools. | under the bridge at the abutments (using the existing pathway and stairs).

Table 9.2 Number of Pedestrians Crossing the Argyle Street Bridge ! « During peak pedestrian times, such as travel times for the local schools, using a qualified

7 amto9am T1amto 2pm 730 pm to 6 pm Total E-fiour : traffic control person could provide additional safety.

Child 6 12 20 c%‘é"t ; « Traffic .control signs should not be placed where they would be an obstruction to
Youth 44 18 103 163 ! pedestrians.

Adult 15 46 49 110

Senior 9 16 20 45 In terms of cyclist activity, it is not realistic to expect cyclists to take the Highway 6 By-pass
Handicapped | O 0 I 0 0 detour. However, it is not safe for northbound cyclists to travel in the same lane as the

Sl southbound traffic, particularly within a construction zone. Moreover, if cyclists were allowed to

" Excludes cyclists (33), people who walked their bike (2), and people on roltar biades (2) use the bridge during construction with other vehicular traffic, debris within the construction

Three main options were identified for accommodating pedestrians during construction: . . ... . zonecould become a hazard, especially within a constricted area. AS a result, it 1s recommended
' T - that consideration be given to using the following regulatory signs for both northbound and
¢ Maintain pedestrian access on the existing bridge during construction . C southbound cyclists: T
e Close the existing bridge to pedestrians and construct a temporary pedestrnian bridge . : : _
. . L . ) o : « CYCLISTS USE SIDEWALK
+ Close the existing bridge to pedesirians and provide a shuttle bus service over the bridge . -~ -+ - : CLISTS

« CYCLISTS DISMOUNT AND WALK -+~ & &
Given the substantial cost of the latter two options, it was considered desirable to mamtain
pedestrian access on the existing bridge during construction, and staging and detour schemes

9.3 Temporary Signing Plan

were developed with this objective in mind. porary SIRIEE

. . ) . ) Based on the recommended detour option, 2 preliminary signing plan was prepared showing the
The rcco_mmendtfd option, Alt.ematwe 5D, provides for one pchsman Crossing over the length proposed detour route. It is anticipated that this signing plan will undergo additional refinement
of the bridge during construction. To ensure a safe crossing environment, the following and modification during the detai! design phase.
recommendations are made:

. . . ] . A copy of the temporary signing plan can be found in Figure 9.1.
« Pedestrian barricades, fencing or handrails should be used to separate pedestrians from
the work area.

e Pedestrians must never be diverted into a portion of the street concurrently used by
moving vehicular traffic.

« Pedestrians approaching/leaving the bridge must be directed to/from the appropriate side
of the street to where the pedestrian bridge crossing will be located (year 1 on the east
side, year 2 on the west side). If the pedestrians need to cross Argyle sireet to access the
bridge crossing, it must be done at a safe location:

- On the north side of the bridge, the pedestrian crossing could occur al the
Caithness Street intersection with the use of the existing crosswalk and signals.

m I



Figure 9.1 Proposed Temporary Signing Plan
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94  Impact of the Preferred Option

The recommended option is believed to provide a safe and efficient traffic management strategy
for the rehabilitation / reconstruction of the Argyle Street Bridge. To minimize negative impacts
during construction, key issues associated with this option have been identified, and potential

mitigation measures have been developed. Table 9.1 provides a2 summary of the main issues and

recommendations,

Table 9.3 Key Issues and Potential Mitigation Measures

Issue

Discussion & Potential Measures

Impacts to drivers
diverted to the Highway
6 By-Pass

« From field observations during lane closures previeusly undertaken on
the bridge, it was estimated that taking the By-pass as an allemate route
would add 15 minutes to lhe lrip as compared to the direct roule.

« To minimize delay, intersection operalions along the delour route have
been assessed, and improvement measures have been developed to
improve traffic flow (see next row).

Impacts to roads on the
detour route

The Highway 6 By-Pass

« At a‘“link level”, the Highway 6 By-pass is expected to operale at an
acceptable level of service under the proposed option (LOS D during the
AM peak hour and LOS E during the PM peak hour), indicaling that it can
handle the additional traffic.

- Diversion of NB bridge traffic will impact intefsections on Highway 6
during both the AM and PM peak hours. As outlined in Seclion 8.5.1,
madifications to these intersections will be needed to accommodate the
additional traffic, including the provision of a channelized SB right tum
lane at the intersection of Highway 6 and Argyle Street South, and the
provision of a second EB left tum 1ane at the intersection of Highway 6,
Argyle Street North, and Green’s Road East

Municipal Roads Within Caledonla

« In general, all of the intersections within Caledonia will operate at a Level

of Service comparable to that experienced under the Baseline scenario

with no diversion {refer to Section 8.5.1 for more delails).

No detour plan has been proposed for drivers destined northbound over

the bridge who begin their trip south of the Grand River but north of the

Highway 6 By-Pass. Since drivers fram Caledonia will be familiar with the

bridge closure and the aiternate bridge crossing at Highway 6, there is

litde need for a formal detour route. In fact, itis considered preferable lo
allow drivers to distribute themselves over the local road network rather
than encourage use of a single route. However, this issue should be
confirmed during the detail design slage and associaled public
consultation. Should there be a desire to provide a formal detour route
within town, consideration should be given to the use of Wigton Street
and Haddington Street, since lhese roads are better able to handle the
diverted lraffic than local roads such as Sterling Street.

« The additional flow on side streets should be monitored and additional
measures could be implemenled if required.

Impacts lo pedestrians
using the bridge

Only one pedestrian crossing will be available over the lenglh of the
bridge during construction.

- To enhance pedestrian safety, a number of measures have been
proposed, as oullined in Section 9.2,

M
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Issue

Discussion & Potential Measures

Impacts to cyclists using
the bridge

- Itis not realistic to expect cyclists to use the Highway 6 By-pass.

« It is not safe for northbound cyclists to travel in the same lane as
southbound traffic, parlicularly within a construction zone.

« Debris within the construction zone could become a hazard lo both

northbound and southbound cyclists if they travel on-road with vehicles,

especially in a constricted area.

Given the above, it is recommended that cyclists be encouraged to

dismount and use the sidewalk to crass the river during construction

(refer to Seclion 9.2).

Impacts ta Emergency
Service Vehicles

Since the preferred option only allows southbound traffic to use the
bridge, itis recommended that special traffic signals be installed that
would support emergency vehicle traffic signal pre-emption for the
northbound direction. Once riggered, the pre-emption system would
cause the light to go red for all southbound traffic, allowing northbound
emergency vehicles lo use the bridge.

Additional delails can be found in Seclion 8.5.2.

impacts to side roads

- Forfar Street should be one-way on either side of Argyle Street for salety
reasons. On the east side, access from the utility building, parkland and
few residences can be obtained via Renfrew Street, On lhe west side,
the one-way designation would be consistent with existing conditions.

« Tuming movements to and from Forfar Street during the peak periods are

very small o the disruption to this street would be minimal.

Wiglon Street should be closed at its northem end. 1deally, for minimal

impacts, certain movements could be allowed. However, it would be

difficult to enfarce lhe compliance for certain movements only — especially
since it is a single lane approach. It would be much simpler to close the
street. Access to/from Wigton Street can.be obtained via Renfrew Sireet.

On the side streets south of Renfrew Street, signs should be posted

informing motorists that NB travel is prohibiled on the Bridge and that the

Highway 6 By-pass should be used instead.

Impacls to the Argyle
Street / Renfrew Street
intersection

As discussed in Seclion 8.5.1, a temporary traffic signal should be
installed at this localion to accommodate the additional turning
movemenls that could occur when NB vehicles realize they cannot
proceed any further. The signals would also heip to prevent illegal and
unsafe maneuvers just south of the bridge construction zone.

Signs should be posted indicafing that NB traffic is prohibited beyond this
point - except for local traffic (i.e. no through fraffic, no right tum from WB
Renfrew Slreet and no left tum from EB Renfrew Street).

Impacts to Argyle Street
soulh of Caithness
Street

« The NB through movements would be eliminated at the intersection of
Argyle Street and Caithness Slreet. Since the only access toffrom this
section of Argyle Street will be blocked off (as discussed below), il will
essentially act as a one-way sireel.

Impacts lo parking on
Argyle Street

- The existing parking available on both sides of Argyle Street north of the
bridge should be eliminaled south of Caithness Streel. During the first
year of construction, parking on lhe west side of the street will be
eliminated (permanently) due to construction of the 3" lane and parking
on the easl side would not feasible due to construction aclivities. During
the second year, parking on Lhe east side would nol be permitted due to
construction activities.

Parking north of Caithness should not be impacted.

There is likely sufficient parking availability in the municipal let 1o
compensate for the loss of parking spaces.

m
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Issue

Discussion & Potential Measures

Impacts to the municipal
parking lot located north
of the bridge

» The access to Argyle Street immediately north of the bridge should be
closed as it could interfere with construclion activity. Closing the access
would also eliminate the potential for NB traffic on Argyle Street soulh of
Caithness. Access to this parking lol would be maintained on Cailhness
Street.

+ The operalions of lhis access should be reviewed when the bridge is
widened lo 3 [anes.
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10.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis, Alternative 5D provides an acceptable level of service while limiting
construction costs and throw away works. As a result, this alternative has been incorporated into
the proposed construction strategy.

Under the proposed strategy, the replacement bridge will be constructed in 2 construction
seasons. During the first year of construction, 2 lanes of traffic will continue to use the existing
structure as in the current situation. However, one pedestrian sidewalk will be removed and all
pedestrians will be required to use the remaining sidewalk. During the second construction
season, only one traffic lane will be available at the crossing and will be dedicated to southbound
vehicles only. The section of Argyle Street between Caithness and Renfrew will not be available
for northbound vehicles except for local raffic, and northbound vehicles will not be able to cross
the river at the bridge site. Instead, northbound vehicles will be required to detour to the
Highway 6 By-pass, first traveling south on Argyle Street to reach the By-pass, then traveling
north on the By-pass to cross the river in the northbound direction.

Although it is only necessary to close the northbound lane on the bridge for the second
construction season, the lane closure could be implemented earlier during the first construction
season if desired. This has the benefit of increasing driver familiarity with the traffic
management scheme, but will also negatively impact local residents and businesses by restricting
access and increasing trip times for northbound vehicles for an additional year. It is estimated
that roughly 85% to 90% of the vehicles using the Argyle Street Bridge represent local trips that
either begin or end in the Caledonia community. As a result, with sufficient advertising

" (including message signs posied at the bridge site several weeks ptior to construction), many of
the drivers using the bridge will be aware of the construction detour even before it is
implemented, and closure of the northbound lane for an additional year may not be necessary. It
is recommended that this issue be explored further during the detail design stage to assess
whether the benefits of early lane closure outweigh the drawbacks.
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