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1.0 INTRODUCTION 

Watt Consulting Group was retained by Lone Tree Properties to conduct a traffic impact 
assessment for the remainder of the proposed Foothills development in Lantzville, BC. This study 
assesses the traffic impacts of the proposed residential development. A previous study was 
completed for Phase 1 (now built) in 2015. This study reviews the existing traffic operations along 
with the post development and long-term conditions for all modes of transportation with the 
remainder of the development built-out. 
 
1.1 Study Area 

See Figure 1 for the study area and location. The study area includes the following intersections: 
 Highway 19 / Ware Road (Signalized). 
 Ware Road / Aulds Road. 
 Aulds Road / Harwood Drive. 

 

 
Figure 1: Study Area and Site Location 

 
There is also a future connection planned to the south of the Foothills development through 
Vipond Road. This southern connection will reduce the traffic volumes in the study area; however, 
all development traffic in this report was assigned through the study area to represent a worst-
case result.  
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2.0 EXISTING CONDITIONS 

2.1 Land Use 

The surrounding land use is a mixture of single-family residential and forestry land. 
 
2.2 Road Network 

Highway 19 is a six-lane divided arterial that runs east/west through the area. The posted speed 
limit is 80km/h on Highway 19. Highway 19 is under the jurisdiction of the Ministry of 
Transportation and Infrastructure (MoTI). 
 
Ware Road is a major two-lane rural road providing access across Highway 19. Ware Road ends 
at the intersection of Ware Road / Aulds Road. The south leg of the intersection becomes Aulds 
Road. There is a multi-use pathway along the east side of Ware Road for pedestrians and cyclists. 
 
Aulds Road is a major two-lane rural road connecting to Highway 19 east of the development 
and to Harwood Drive. Aulds Road does not have any paved shoulders; however, there is narrow 
gravel shoulders on each side. 
 
Harwood Drive is a two-lane local road connecting development to Aulds Road. 
 
The intersection of Highway 19 / Ware Road is signalized with separate right and left turn lanes. 
The left turns on Highway 19 have protected phases and the left turns on Ware Road are 
permitted.  
 
Ware Road / Aulds Road is an unsignalized intersection with a stop sign for the westbound on 
Aulds Road. Aulds Road / Harwood Drive has recently been reconfigured to a T-intersection 
allowing free-flow traffic between the east leg of Aulds Road to the south leg of Harwood Drive. 
 
The posted speed limit is 80 km/h on Highway 19 within the study area and 50 km/h everywhere 
else in the study area. 
 
2.3 Traffic Volumes 

Traffic counts were undertaken during the PM peak hour on October 22, 2019 at the three study 
intersections. The traffic counts were collected before the COVID-19 pandemic, which reflects 
normal conditions. Local traffic growth in the area will be produced from this proposed 
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development and some other local developments1. The traffic from the surrounding local 
developments was added to the existing traffic to generate the future 2031 background traffic 
along with a growth rate for Highway 19. Historical traffic growth along the highway was 
analyzed using data from the Ministry of Transportation’s Traffic Data Program (site 14-060NS). 
When the Average Annual Daily Traffic (AADT) was compared over the last ten years there was 
negative growth; however, when the PM peak hour traffic was compared there was a 1.7% 
growth in traffic. Therefore, the existing measured traffic volumes were adjusted using a 2.0% per 
year linear growth rate as a conservative analysis along the highway. See Figure 2 for 2021 
existing volumes adjusted. 
 

 
Figure 2: 2021 Existing PM Volumes (Adjusted)  

 
1 Upper Ware Road Development and the Clark Drive Development. 
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2.4 Traffic Modelling – Background Information 

Analysis of the traffic conditions at the intersections within the study area was undertaken using 
Synchro software (for signalized and stop-controlled intersections).  
 
Synchro / SimTraffic is a two-part traffic modelling software that provides analysis of traffic 
conditions based on traffic control, geometry, volumes, and traffic operations. Synchro software 
provides analysis using the Highway Capacity Manual (2010) methodology, while SimTraffic 
integrates established driver behaviours and characteristics to simulate actual conditions by 
randomly “seeding” or positioning vehicles travelling throughout the network. Synchro / SimTraffic 
outputs include standard measures of effectiveness such as Level of Service (LOS), delay, and 95th 
percentile queue length (in vehicles, for 7.5m vehicle).  
 
The delays and type of traffic control are inputs to determine LOS. LOS is broken down into six 
letter grades with LOS A being excellent operations, and LOS F being unstable / failure operations. 
LOS C is generally considered to be acceptable by most municipalities. LOS D is generally 
considered to be on the threshold between acceptable and unacceptable operations. A description 
of LOS and Synchro is provided in Appendix A. 
 

3.0 POST DEVELOPMENT 

3.1 Proposed Land Use 

The proposed development is a total of 814 residential units (full build out) which are composed 
of single family, duplex, and multi-family homes. Phase 1 is currently complete with 102 single 
family homes. Commercial land use, which will be neighbourhood-serving, is permitted in the 
zoning up to 5,000m2. A destination park is also part of the development. See Table 1 for the 
proposed residential unit breakdown and commercial land use. 
 

Table 1: Proposed Land Use 
Proposed Land Use Type Quantities 

Single-Family Housing 271 Units (102 units completed in Phase 1) 
Duplex Housing 272 Units 

Multi-Family Housing (Low-Rise) 271 Units 
Residential Total 814 Units 
Commercial Total 5,000 m2 (53,820 ft2) 
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3.2 Site Access 

The development will be accessed from Harwood Drive. 
 
3.3 Trip Generation 

PM peak hour site trips were estimated from the Institute of Transportation Engineers’ (ITE) Trip 
Generation Manual, 11th Edition. Using ITE trip generation methodology it is estimated that the 
development will generate 579 new trips (365 in; 214 out) during the PM peak hour based on its 
land use. The previous study for the Foothills Development itemized 730 single-family units 
producing 723 trips during the PM peak hour. The new study contains a different mix of housing 
types which changes the total trips associated with this development. The new study has a total 
of 814 units comprised of 543 single-family or duplex units and 271 low-rise, multi-family units. 
The amount of commercial land use is similar to the original study. Overall, this land use mix 
generates 149 less trips per PM peak hour than the original TIA for the development (2005). Table 
2 summarizes the PM trip generation from the development. 
 

Table 2: PM Peak Hour Trip Generation 
ITE 

Code 
Land Use Quantities Trip Rate 

Total 
Trips 

Trips  
In 

Trips 
Out 

210 
Single-Family and Duplex - 
Not Built* 

431 units 0.94 trips / unit 406 256 150 

220 
Multi-Family Housing 
(Low-Rise) – Not Built 

271 units 0.51 trips / unit 139 88 51 

Total Residential 712 units Total Trips 545 344 201 
820 Shopping Centre 53,820 ft2 3.40 trips / 1,000 ft2 183 88 95 
411 Public Park (Destination Park) 90 acres** 0.11 trips / acre 10 6 4 

Total Trips 738 438 300 
*No new trips generated for Phase 1 (Single-Family 102 units constructed) 
**The 90 acres of public park space was used to illustrate the small impact of traffic due to this land use 
(the 90 acres does not represent park space associated with this development but does provide a 
conservative estimate for park / trails traffic during the PM peak hour). 

 
While the total parkland dedication at the Foothills Development will total in excess off 1,100 
acres, it is understood that this park will primarily be managed as natural open space. The trip 
generation rates based on the ITE Code (411) is reflective of a more active destination park. 
Accordingly, only a portion of the proposed parkland (90 acres) is used to capture specific areas / 
activities within the overall land dedication where traffic would be expected (such as trail heads 
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and staging areas). An update to the TIA should be considered in coordination with the 
development of a parks and trails master plan and further detailed design of park improvements 
and phasing. 
 
3.4 Internal Trips 

Mixed-use developments will have some internal or shared trips between onsite land uses. 
Therefore, an internal capture rate was applied to the residential and commercial land uses in this 
development. The internal capture rate is a percentage reduction to the trip generation estimates 
for individual land uses to account for internal trips on the site. The internal trips are subtracted 
from the total trips to determine the external trips to / from the site. 
 
The ITE Trip Generation Manual: User’s Guide and Handbook Volume 1 provides the methodology 
for estimating internal capture rates for mixed-use sites. This methodology utilizes the internal trip 
percentages for the land uses from ITE and the National Cooperative Highway Research Program 
(NCHRP) to estimate the number of internal trips between various land uses. The internal capture 
rate is estimated to be 9.3% (68 internal trips) during the PM peak hour. There are 670 total 
external trips (404 entering and 266 exiting) after the internal trip reduction. 
 
3.5 Trip Assignment 

The trip assignment is based on existing trip distributions for traffic in the area and key 
destinations / origins. Figure 3 provides an illustration of the site trip distributions at the access 
points. The resulting trip assignment for the PM peak hour is shown in Figure 4. 
 
Traffic accessing the development will be split at the Ware Road / Aulds Road intersection, with 
the majority of inbound traffic (65%) approaching from the westbound direction on Ware Road 
and the majority of outbound traffic (55%) exiting from the eastbound right on Aulds Road.  
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Figure 3: Trip Distribution 

 

 
Figure 4: Trip Assignment  
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3.6 2032 Background Traffic Conditions 

The opening year of full build-out is 2032 therefore 2021 traffic volumes were increased using 
the 2% growth rate for Highway 19 plus other planned development trips along Aulds/Ware 
Road. The 2032 background conditions were analyzed with all other proposed development traffic 
in the area included. See Figure 5 for the 2032 background PM peak hour volumes and LOS. 
 

 
Figure 5: 2032 Background PM Peak Hour Volumes and LOS 
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Table 3: 2032 Background PM Peak Hour Conditions 
INTERSECTION MOVEMENT LOS Delay (s) Queue (m) 

HWY 19 / WARE RD 

EBL D 54.1 35.7 
EBT A 12.4 160.6 
EBR A 0.1 0.0 
WBL D 53.6 31.4 
WBT B 13.2 144.6 
WBR A 0.0 0.0 
NBL D 44.8 16.0 
NBT D 43.2 15.3 
NBR A 0.1 0.0 
SBL D 47.2 20.0 
SBT D 43.2 19.4 
SBR A 0.0 0.0 

WARE / AULDS RD 
NB L/R A 9.6 2.1 
EB T/R A 0.0 0.0 
WB L/R A 7.4 0.7 

AULDS RD / HARWOOD DR 
EB A 9.0 0.7 
NB A 7.4 0.0 
SB A 0.0 0.0 

At the signalized intersection of Highway 19 / Ware Road all movements will operate at a LOS D 
or better in the 2032 background PM peak hour. At the two unsignalized intersections, all 
movements will operate at a LOS A for all movements. No queuing issues were found at the three 
study intersections. 
 
3.7 2032 Opening Day Post Development Analysis Results 

The 2032 post development conditions were analyzed for the PM peak hour. Table 4 shows the 
results of the 2032 post development analysis. See Figure 6 for 2032 PM peak hour post 
development volumes and LOS. 
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Figure 6: 2032 PM Peak Hour Post Development Volumes 

 
Table 4: 2032 Opening Day PM Peak Hour Conditions 

INTERSECTION MOVEMENT LOS Delay (s) Queue (m) 

HWY 19 / WARE RD 

EBL D 54.8 35.9 
EBT C 23.7 204.8 
EBR A 0.1 0.0 
WBL D 54.1 75.4 
WBT B 15.1 144.5 
WBR A 0.0 0.0 
NBL D 53.2 26.2 
NBT D 44.8 24.5 
NBR A 0.2 0.0 
SBL D 46.1 20.0 
SBT D 47.4 39.4 
SBR A 0.0 0.0 

WARE / AULDS RD 
NB L/R D 26.5 25.9 
EB T/R A 0.0 0.0 
WB L/R A 8.2 0.7 

AULDS RD / HARWOOD DR 
EB C 15.4 1.4 
NB A 8.6 0.0 
SB A 0.0 0.0 
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At Highway 19 / Ware Road, all movements will continue to operate at a LOS D or better. The 
eastbound through movement will drop to a LOS C with about ten seconds of additional delay 
time; however, this is acceptable operations and no mitigation is required. All other movements at 
the signalized intersection remain at the same LOS as without the development traffic. No queuing 
issues were found at the turn lanes of the intersection.  
 
At Harwood Drive / Aulds Road with the development, all movements will operate at a LOS A/C 
in the PM peak hour. The previous Foothills study identified Harwood Drive / Aulds Road as 
potentially being upgraded to a roundabout; however, with the realignment of the road allowing 
free-flow traffic between the east leg (Aulds Road) and the south leg (Harwood Drive) no further 
intersection upgrades are required due to this development. 
 
At Aulds Road / Ware Road, all movements will operate at a LOS A, except for the northbound 
movements which operate at LOS D. The northbound movements at Aulds Road / Ware Road 
could be improved to a LOS C by adding an eastbound right turn lane. The previous Foothills study 
also identified Aulds Road / Ware Road as potentially requiring intersection upgrades. Upgrades 
at Aulds Road / Ware Road were based on a higher portion of traffic being assigned to avoid the 
Highway 19 / Ware Road intersection and other potential growth on the horizon traffic; however, 
this more recent traffic study shows Highway 19 / Ware Road still operate at LOS D or better into 
2032 and other potential traffic growth has not been realized. Therefore, more traffic from the 
Foothills development has been assigned to the more direct route to Highway 19 through Ware 
Road rather than take more circuitous routing and improving traffic operations. In addition, while 
there is significant right-of-way at the intersection there are steep grades adjacent to 7376 Aulds 
Road that may make implementation of a roundabout expensive and require retaining walls and 
utility pole relocations. The house at 7376 Aulds Road has almost no setback from the property 
line and removal of vegetation may impact this property owner. Maintaining the existing stop 
control with the eastbound right turn is the appropriate traffic control at this intersection. 
 

4.0 ACTIVE TRANSPORTATION 

4.1 Pedestrians and Cycling Facilities 

Lantzville is in the process of providing all the Major and Local Journeyway Roads in the District 
with separated multi-use pathways as outlined in the Trails and Journeyways Strategy (November 
2010). There is an existing multi-use path on Ware Road between Aulds Road and Ronald Road. 
The separated path network is to extend to the development along Aulds Road and Harwood 
Road. The proposed development is to include a separated multi-use path along all journeyway 
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roads within the project’s limits. It is also recommended that this development connect to the 
existing multi-use path along Aulds Road from Ware Road to Harwood Road. 
 
4.2 Transit 

Transit in the area includes BC Transit Route 10 on Aulds Road at the intersection of Ware Road, 
that loops around Lantzville and into Woodgrove Centre in Nanaimo, and Route 90 along Highway 
19 that connects Lantzville to Nanaimo, Nanoose, Parksville, and Qualicum Beach. Route 10 
operates at 2-hour intervals between the hours of 6:00 AM and 6:00 PM and Route 90 operates 
at 45-minute intervals during peak hours. However, access to transit is not within walking distance 
of the development. 
 

5.0 CONCLUSION 

The types of residential units for the Foothills development changed from the original study. The 
original study was comprised of all single-family units while this latest report includes a mix of 
single-family / duplex and low-rise, multi-family units. This new mix of residential units along with 
the potential commercial land use and destination park produces less trips than previous reviews. 
 
The current land use will have a small impact on the traffic conditions compared the previous all 
single-family development. This development will have little impact on the traffic conditions in the 
study area with the existing traffic control and laning. At Highway 19 / Ware Road, all movements 
will continue to operate at a LOS D or better into the 2032 horizon, while the highway through 
movements remain at a LOS B/C. The added traffic does not impact the existing storage lengths 
and all queues are less than the existing storage capacity. At Ware Road / Aulds Road, all 
movements will operate at a LOS A except for the northbound movements which operate at LOS 
D during the PM peak hour. If an eastbound right turn is added at Ware Road / Aulds Road, then 
the northbound movement will drop to LOS C. At Aulds Road / Harwood Drive, all movements 
operate at a LOS C or better with the existing traffic control and laning. Therefore, roundabouts 
are not required at Aulds Road / Harewood Road and Aulds Road / Ware Road. 
 
A mixed pedestrian and bicycle pathway will be included on all Major and Local Journeyway Roads 
within the development. 
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6.0 RECOMMENDATIONS 

The developer is recommended to: 
 Ensure all collector roads within the development are to the District’s standards and 

include bicycle/pedestrian facilities in the form of a multi-use pathway. 
 Consider adding an eastbound right turn lane (15m storage) at Ware Road / Aulds Road. 
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SYNCHRO MODELLING SOFTWARE DESCRIPTION 
The traffic analysis was completed using Synchro and SimTraffic traffic modelling software. 
Results were measured in delay, level of service (LOS), 95th percentile queue length and volume 
to capacity ratio. Synchro is based on the Highway Capacity Manual (HCM) methodology. 
SimTraffic integrates established driver behaviours and characteristics to simulate actual 
conditions by randomly “seeding” or positioning vehicles travelling throughout the network. The 
simulation is run five times (five different random seedings of vehicle types, behaviours and 
arrivals) to obtain statistical significance of the results. SIDRA (Version 8) provides results using 
HCM 2010 methodology as well. SIDRA and Synchro use measures of effectiveness to return 
the results of the analysis. 
 

Levels of Service 
Traffic operations are typically described in terms of levels of service, which rates the amount of 
delay per vehicle for each movement and the entire intersection. Levels of service range from 
LOS A (representing best operations) to LOS E/F (LOS E being poor operations and LOS F being 
unpredictable/disruptive operations). LOS E/F are generally unacceptable levels of service under 
normal everyday conditions. A LOS C or better is considered acceptable operations, while D is 
considered to be on the threshold between acceptable and unacceptable operations. Highway 
operations will typically need to operate at LOS C or better for through movements and LOS E or 
better for other traffic movements with lower order roads. 
 

The hierarchy of criteria for grading an intersection or movement not only includes delay times, 
but also takes into account traffic control type (stop signs or traffic signal). For example, if a 
vehicle is delayed for 19 seconds at an unsignalized intersection, it is considered to have an 
average operation, and would therefore be graded as an LOS C. However, at a signalized 
intersection, a 19 second delay would be considered a good operation and therefore it would be 
given an LOS B. The table below indicates the range of delay for LOS for signalized and 
unsignalized intersections. 

Table A1: LOS Criteria, by Intersection Traffic Control 
Level of Service 

(LOS) 
Unsignalized Intersection 

Average Vehicle Delay (sec/veh) 
Signalized Intersection 

Average Vehicle Delay (sec/veh) 

A 0 – 10 0 – 10 

B > 10 – 15 > 10 – 20 

C > 15 – 25 > 20 – 35 

D > 25 – 35 > 35 – 55 

E > 35 – 50 > 55 – 80 

F                          > 50                           > 80 
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