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Nortfield westbound - train cross the intersection with all
turning movements stopped

BC MoT, City of Nanaimo and School District 68
Highway 19A Northfield Transportation Study
Traffic Report

Northfield westbound — Eastbound through vehicles
overtake vehicles waiting to turn left

Boundary Northbound — Left-turn vehicle use half road
width to overtake vehicles waiting to turn right

Northfield eastbound — Concentration of conflict points
for turning vehicles, pedestrians, bicycles and train

Figure 2.1 Site Photos for the Study Intersections (Hwy 19A/Northfield/Boundary)
(Photos taken on July 10, 2008)

Figure 2.2 Turning Movements Provided by BC MoT and ICBC Report
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ICBC data has higher through volumes on Highway 19A due to the traffic counts
collected for ferry surge conditions. The BC MoT traffic volumes were based on average
peak volumes during weekdays. The BC MoT traffic volumes were used for traffic
operations in this study.

A preliminary analysis of the intersections included routing changes resulting in single or
combinations of movement restrictions at Highway 19A/Northfield and
Northfield/Boundary. Possible movement restrictions considered include: Highway 19A
north/southbound left and right-turn onto Northfield Road, Northfield Road eastbound
left and right-turn onto Highway 19A, Northfield Road east/westbound right and left-turn
onto Boundary, and northbound left and right-turn onto Northfield.

The alternate routes are based on the shortest routes from origin to destination and
review of the survey results provided by public agencies. To identify the impacts for
different origins and destinations of trips, the Northfield area is divided into six different
zones shown in Figure 2.3:
e School — Woodlands Secondary School block
e Hospital — Nanaimo Regional Hospital block
e Area 1 - area east of Dorman Road and between Northfield Road and Highway
19A
e Area 2 - northwest quadrant of Meredith Road and Boundary Avenue
e Area 3 - southwest quadrant of Meredith Road and Boundary Avenue
e Area4 - area east of Kiwanis Crescent and between Dufferein Street and
Highway 19A

nds Secondary Schoal

Nanaimo Regional Hospital

Depatture Bay

—

\ 3
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Figure 2.3 Study Area Zone Map

The study area zones were used to estimate the impacts for each possible turn
restriction and determine the feasible implementation of those turning restrictions.
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Table 4.3 Traffic Impacts to Surrounding Streets
Option 1 Option 2 Option 3
Road Section Direction Boundary NBLT Northfield WBLT Boundary Right In/
Restriction Restriction Right Out
. NB Minor Increase No Change Minor Increase
Bowen Road n/o Meredith
SB Minor Increase Minor Increase Minor Increase
i NB Minor Increase No Change Minor Increase
Spencer Road n/o Meredith
SB No Change Minor Increase Minor Increase
NB Major Increase No Change Major Increase
Duggan Road n/o Strathmore
SB No Change Major Increase Major Increase
NB Major Decrease No Change Major Decrease
Boundary Avenue | n/o Strathmore
SB No Change Major Decrease Major Decrease
. NB No Change No Change No Change
Waddington Road | s/o Strathmore
SB No Change Minor Increase Minor Increase
. EB No Change Minor Increase Minor Increase
Northfield Road w/o Boundary
wB Major Decrease No Change Major Decrease
. EB No Change Major Increase Major Increase
Meredith Road w/o Boundary
WB Major Increase No Change Major Increase
EB No Change No Change No Change
Strathmore Street | e/o Boundary
WB No Change Major Increase Major Increase

January 2009

Table 4.4 Traffic Impacts to Highway 19A Intersections

. Option 1 Option 2 Option 3
"I"']f:r";zzt::: Boundary NBLT | Northfield WBLT | Boundary Right In/
Restriction Restriction Right Out
Bowen Road No Change Minor Increase Minor Increase

Dorman Road

Minor Increase

Minor Increase

Minor Increase

Northfield Road

Minor Decrease

Major Decrease

Major Decrease

Departure Bay Road

No Change

Minor Increase

Minor Increase

Brechin Road

No Change

Minor Increase

Minor Increase

Waddington Road

Minor Increase

Major Increase

Major Increase

Terminal Avenue

No Change

Minor Increase

Minor Increase

Townsite Road

No Change

Minor Increase

Minor Increase

Table 4.5 Traffic Impacts to City of Nanaimo’s Major Intersections

Intersection

Option 1
Boundary NBLT
Restriction

Option 2
Northfield WBLT
Restriction

Option 3

Boundary Right In/

Right Out

Strathmore Street and
Waddington Road

Minor Increase

Major Increase

Major Increase

Meredith/Strathmore and

Boundary Avenue

Major Increase

Major Increase

Major Increase

Meredith Road and
Spencer Road

Major Increase

Minor Increase

Major Increase

Meredith Road and
Bowen Road

Major Increase

Minor Increase

Major Increase

Northfield Road and
Duggan Road

Major Increase

Major Increase

Major Increase

Northfield Road and
Dorman Road

Minor Increase

Minor Increase

Minor Increase

Northfield Road and
Bowen Road

Minor Increase

Minor Increase

Minor Increase
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In additional to vehicular impacts, the potential impacts to other road users were also
reviewed and summarised in Table 4.6. These road users include:
e Pedestrian — walking along and crossing at Boundary and Northfield;

e Bicycle — on-street bicycles traffic travel through Boundary and Northfield as well

as bicyclists on the existing E&N trails;

e Train - existing train services provided by the Southern Railway;

e Transit — currently no transit service provided, however, a new bus route is
proposed from September 2009, travelling through Northfield Road from
Highway 19A south; and,

e Emergency vehicles - flexibility of the use by emergency vehicles.

Table 4.6 Impacts to Alternative Modes in the Area

Alternative Option 1 Option 2 Option 3
Transportation Boundary NBLT Northfield WBLT Boundary Right In/
Modes Restriction Restriction Right Out
Pedestrian No Change Positive —.Refuge island | Positive —.Refuge island
for crossing Boundary for crossing Boundary
Positive — NB vehicles will
not cut into the shoulder Positive — WB through
Bicycle but the conflict between | vehicles will not cut into | Positive — Vehicles will not
WBLT bicycles and the shoulder to pass the cut into the shoulders
eastbound vehicles will be WBLT queue
maintained
Positive — WBLT traffic will | Positive — WBLT traffic will
Train No Change no longer queue over the | no longer queue over the
train tracks. train tracks.
Positive - WBLT traffic Positive - WBLT traffic
Transit No Change queues will not hold up queues will not hold up
the proposed transit route.|the proposed transit route.
Positive - NBLT traffic Positive - WBLT traffic Positive - NBLT traffic
queues will not hold up | queues will not hold up | queues will not hold up
Emergency the emergency vehicles. | the emergency vehicles | the emergency vehicles.
Vehicles Rollover curb should be | but WB vehicles will not | Rollover curb should be
considered at the forced- | be able to turn left and will| considered at the forced-
turn island. need to be re-routed. turn island.

The rail operator has reviewed the 3 options at the conceptual level. Should one of the
options go forward to design and construction the rail operator would need to review the
drawings for the compliance with Transport Canada RTD-10 railway crossing design

guideline.

The results in Table 4.6 indicated that Option 2 and Option 3 generally receive positive
impacts (improvements) to all other road users.

January 2009
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Geometric Design and Relative Cost

The geometric modifications and associated traffic control requirements for three

BC MoT, City of Nanaimo and School District 68
Highway 19A Northfield Transportation Study
Traffic Report

improvement options were reviewed and summarised in Table 4.7, including:

Forced-turn island at the Boundary approach;
Raised Median along Northfield Road;
Quantity of additional pavement markings;
Number of new road signs; and,
Conceptual estimates of modification costs.

Table 4.7 Comparison of Geometric Design and Relative Costs

Option 1 Option 2 Option 3
Design Items Boundary NBLT Northfield WBLT Boundary Right In/
Restriction Restriction Right Out
Forced-turn Painted/Raised Raised Raised
Island*
Raised Median Not Required Not Required Could be Considered
Pavement Markings Minor Major Minor

Two (Right-turn only

Three (Right Turn Only,
No Left Turn, and an

Signage e\l/r\l/gri?nAcgia:if;j One (No Left-turn) Advanced Warning
9°19 Sign**)
Relative Cost Low Low Medium

Notes:

* Use of roll over curb at the raised forced-turn island could be decided at the design stage.
** Advanced warning sign to be installed at the intersection of Boundary Avenue and Meredith/

Strathmore for restricted northbound left turning vehicles at Northfield.

The results in Table 4.7 indicated that the geometric requirements for Options 1 and 2
are generally minimal. The Option 3 may require a higher modifications cost with larger
forced-turn island and more signage.

Summary

Based on the above elevation criteria, three improvement options were compared. As
majority impacts are considered as positive to improve the operation and safety of the
study intersection. A selection of Good, Better and Best was used for each evaluation
criteria and each improvement options. Table 4.8 shows the summary of the
comparisons by the evaluation criteria.
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Table 4.8 Summary of Evaluation Criteria
Option 1 Option 2 Option 3
Evaluation Criteria | Boundary NBLT | Northfield WBLT | Boundary Right
Restriction Restriction In/ Right Out
Operational Impact
(Based on LOS) Good Better Best
ngety . Good Better Best
Considerations
Impagts on Best Better Good
Surrounding Areas
Impacts to Alternatwe Good Better Best
Transportation Modes
Geometng Design and Best Best Better
Relative Cost
OVERALL Good Better Best

Based on the results from Table 4.8, the Short-term Improvement Option 3 (Boundary
Right-in/Right-out Option) is the best option for majority of criteria and is the preferred

option.

4.2

Medium and Long-term Improvement Options

In addition to the short-term improvement options, a list of medium and long-term
improvements options are also identified and reviewed. These options generally require
higher construction cost, longer modification time and more public consultation process.

These o
[ ]

ptions include:

Installation of deceleration lane along Highway 19A southbound;
Installation of acceleration lane along Highway 19A southbound;
Restriction of left-turn movements at Highway 19A/Northfield intersection
Closure of Highway 19A/Northfield intersection

Re-alignment of Highway 19A/Northfield intersection perpendicular to Highway
19A

Re-alignment of Highway 19A/Northfield intersection in providing Boundary
intersecting Highway 19A

Provision of Pedestrian Overpass

Provision of Train Overpass

Provision of Highway 19A Overpass

Modification to a highway interchange

A summary table includes the brief descriptions for each option, the advantages (PROS)
and disadvantages (CONS) are included in Appendix C. It was suggested that BC MoT

and the

January 2009

City should consider the following preferred long-term options:
Installation of deceleration lane along Highway 19A southbound;
Installation of acceleration lane along Highway 19A southbound; and
Re-alignment of Highway 19A/Northfield intersection.
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Proposed Access for Expanded School

5.1 Existing Conditions

The existing Woodland Secondary School is located at the northeast corner of the
Boundary Avenue and Strathmore Street intersection. Along Boundary Avenue, an
ingress/egress point to the school parking lot is provided at about 80m north of
Strathmore Street. Along Strathmore Street, 90 degree angle parking spaces are found
along the north side and a pick-up/drop-off lay-by is provided near the intersection with
Boundary Avenue.

Pedestrian counts were conducted by BC MoT staff during the afternoon school peak
period (2:45pm to 3:30pm) on November 4 and 12, 2008. All pedestrians (mainly
students) along Boundary Avenue between Northfield Road and Meredith Road were
recorded. Figure 5.1 shows the summary of the 45-minute pedestrian counts.

Figure 5.1 Pedestrian Counts During Afternoon School Peak
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5.2 Future Conditions

Based on the School District information, the existing school building will be rebuilt and
expanded. The number of students will be increased from 700 in 2008 to 1,200 in 2012.
The future access locations will be identified and assessed.

Using roadway speed limit of 50 kilometres per hour, the preferred access spacing
based on stopping sight distance would be 65m (Table 10.5 from the Traffic Engineering
Handbook 5th Edition). This results in three areas that would best suit a school access:
1. On Strathmore Street, a minimum of 65m away from the near side of Boundary
Avenue, with the far side of the school access being a minimum distance of 15
m from the closest residential driveway.
2. On Boundary Avenue, directly across from Cormorant Avenue (85m away from
Strathmore Street).
3. On Boundary Avenue, directly across from Cardinal Avenue (180m away from
Strathmore Street).

There should be no access points north of Cardinal Avenue as the access operations
may impact the Boundary/Northfield intersection.

Figure 5.2 shows the proposed access locations and Table 5.1 shows the advantages
and disadvantages for various access locations. It is noted that the traffic volumes along
Boundary Road will be reduced if any turn restrictions are applied to the
Boundary/Northfield intersection.

; - -
@ e
..*
r p

FIGURE 5.2 Proposed Access Locations for Woodland Secondary School
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TABLE 5.1 Potential Access Locations for the Woodland Secondary School

Pros Cons

School Access Location (Advantages) (Disadvantages)

The current and proposed catchment area is
primarily to the south of the school. Traffic
traveling eastbound along Strathmore will be
required to turn left into the access, possibly
queueing up to the intersection.

Lower traffic volumes on Strrathmore Street
Otpion 1: Access on compared to Boundary Avenue (traffic volumes

Strathmore Street on Boundary may be lower if left-turns are
restricted at Northfiled/Boundary).

Low through traffic from Cormorant Avenue.
Option 2: Access on The proposed catchment area is primarily to
Boundary Avenue, across |the south of the school and northbound traffic
from Cormorant Avenue  |would be able to turn right into the school

access.

Heavier traffic on Boundary Avenue compared to
Strathmore Street (traffic volumes on Boundary
may be lower if left-turns are restricted at
Northfiled/Boundary).

Heavier traffic on Boundary Avenue compared to

Option 3: Access on Further from the Strathmore/Meredith and Strathmore Street. Some traffic may attempt to
Boundary Avenue, across |Boundary Avenue intersection compared to short-cut on Cardinal Avenue (traffic volumes on
from Cardinal Avenue Option 1 and Option 2. Boundary may be lower if left-turns are restricted

at Northfiled/Boundary).

Based on the considerations of the pros/cons of different access locations, The School
District may consider:
e Aright-in-only access on Boundary Avenue (across from Cardinal Avenue) to
the school parking lot and pick-up/drop-off lay-by.
e Aright-out-only access on Boundary Avenue (across Cormorant Avenue or
even further north).
¢ Removal/relocation of the existing on-street parking and pick-up/drop-off lay-by
along Strathmore Street.
e A secondary access or an access to staff parking along Strathmore Street and
at least 65m away from Boundary Avenue.

The actual access locations for the future expansion of the Woodland Secondary School
should be reviewed with the results of the future traffic impact assessment at the time of
redevelopment.

At the time of finalization of this report, the new Woodland Secondary School was in

limbo as a new school board reviewed its capital program. All planning and design work
to the proposed school is suspended until the capital program is resolved.
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Appendix A

Traffic Survey Questionnaire Example
And Summary Results
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