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1.0 Introduction 

1.1 Background 

Delcan Corporation was retained by the City of Cambridge to conduct a Class 
Environmental Assessment (EA) for the proposed Boxwood Industrial Park. 

As a component of the Class EA, this Transportation Impact Study has been 
prepared to: 

 
• Evaluate the existing area traffic operations and deficiencies; 

• Identify the future area travel demands; 
• Evaluate individual access locations as well as the number of 

accesses required for the proposed development; and 
• Confirm any transportation network improvement requirements to 

accommodate the planned development. 

 
The proposed development site is bounded by Maple Grove Road to the 

north, Cherry Blossom Road / Royal Oak Road to the south, Boxwood Drive 
to the west and Speedsville Road to the east. The study area for the project 

was confirmed with the Region of Waterloo and the City of Cambridge and is 
identified in Exhibit 1.1.  

 
Exhibit 1.1 – Study Area 

 
  

 
 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 
 

Study Area 



City of   Boxwood Industrial Park 

Cambridge  Draft Transportation Impact Study 

 

EM3528 2 

In preparation for this study, Delcan reviewed the following reports: 

1. Hespeler West Community Plan Study Transportation Impact 

Assessment, Draft Report, prepared by IBI Group, dated June,2006. 

2. Intersection Control Study, Final Report, prepared by Ourston 

Roundabouts Canada, dated February 2007. 

1.2 Proposed Development 

 

The proposed development consists of an Industrial Park. Similar existing 
developments in the area typically have an employment density of 18 to 22 

employees per hectare. The City of Cambridge has identified 30 employees 
per hectare as a reasonable objective for the planned development. 

 
A number of potential development options were developed for the site that 

resulted in a net area for development ranging from about 43 to 61 

hectares. As a worst case scenario the traffic analysis has assumed a net 
development area of 60.85 ha with an employment density of 30 

employees/ha, resulting in an employment increase of approximately 1826 
people. 

 
It has been assumed that development would take place in 2 phases. 

Development of the Industrial Park would begin in 2009 with the completion 
of phase 1 within 5 years (by 2014) and the completion of phase 2 (full 

development) by the year 2019. 
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2.0 Existing Traffic   
 

2.1 Study Area Roadways 

 

The existing roadways within the study area that were considered as part of 
the traffic analysis are described below.  

 
Speedsville Road 

Speedsville Road is a City of Cambridge arterial road commencing at King 
Street and extending north to the City of Cambridge Municipal Boundary.  

The southerly portion of the roadway is constructed to a two-lane urban 
cross-section with sidewalks, while the section north of the railway line is a 

two lane rural cross-section.  Speedsville Road crosses the Highway 401 
corridor, but has not connections to it.  To the south of Eagle Street, 

Speedsville Road is called Concession Road.  Within the study area 

Speedsville Road is mainly has a posted speed limit of 70 km/h.   
 

Hespeler Road (Regional Road 24, formerly Highway 24) 

North of Eagle Street, Hespeler Road is a regionally controlled access-

prohibited road. Hespeler Road extends to the north to Cambridge’s 
northeast limits and to the south to Regional Road 8 (formerly Highway 8). 

Hespeler Road has a posted speed limit of 80 km/h and provides a major 
link to/from northern Cambridge as well as to/from the County of 

Wellington.   Hespeler Road also crosses the Highway 401 corridor and has a 
full movement interchange with the highway. 

 
Eagle Street (Regional Road 39)  

Eagle Street is a regionally controlled access-regulated road constructed to a 
five-lane urban cross-section with curbs and no sidewalks between Hespeler 

Road to Industrial Road, where it narrows to two lanes all the way to King 

Street.  Eagle Street provides an important link from the Highway 24 and 
Highway 401 corridors to the lands in the Boxwood area.  Eagle Street has a 

posted speed limit of 50 km/h within the study area.   
 

Maple Grove Road/Fisher Mills Road (Regional Road 38) 

Maple Grove Road/Fisher Mills Road runs east-west along the northern limit 

of this study area. It is a two-lane regionally controlled road with a rural 
cross section for the most part.  Maple Grove Road/Fisher Mills Road 

currently has two four lane sections: one at the west end of the corridor 
between Fountain Street and Vondrau Drive and the second in proximity of 
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Beaverdale Road intersection. The posted speed limit along Maple Grove is 
70 km/hr (changes to 50 km/h when it becomes Fisher Mills Road, east of 

Hespeler Road).  
 

Fountain Street North (Regional Road 17) 

Fountain Street is a Regionally controlled roadway with a four-lane urban 

cross-section. It is located at to the west side of the study area and provides 

multiple accesses to the Toyota Motor Corporation plant. The roadway 
crosses the Highway 401 corridor without an interchange and terminates at 

King Street at the south end.  The posted speed limit along Fountain Street 
is 70 km/hr.  

 
Boxwood Drive 

Boxwood Drive is a two-lane rural cross-section road running north-south 
within the study area. The Toyota Motor Corporation plant currently has one 

access driveway to Boxwood Drive. The roadway extends northerly from 
Royal Oak Road to Maple Grove Road.  Boxwood Drive is under the 

jurisdiction of the City of Cambridge and has a posted speed limit of 50 
km/hr. 

 
Beaverdale Road 

Beaverdale Road is a two-lane roadway with a rural cross-section that runs 

north-south within the study area. Beaverdale Road provides access to a 
residential area and connects with Queen Street West to the south and 

terminates at Kossuth Road north of Maple Grove Road. The posted speed 
limit along Beaverdale Road is 50 km/hr. 

 
The existing lane designations for the study area roadways are presented in 

Exhibit 2.1. 
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2.2 Existing Travel Demand 
 

Existing area travel demands were obtained from historical turning 
movement counts recorded for the Regional Municipality of Waterloo, the 

City of Cambridge and Delcan. The “existing” traffic counts were recorded 
over a time period ranging from 2005 to 2008 and were adjusted to 

represent a 2008 base traffic scenario.  Additional adjustments were made 
to balance traffic volumes between intersections, taking into account traffic 

‘lost’ between intersections to private driveway/parking lot accesses.  These 
adjusted AM and PM 2008 peak hour travel demands are presented in 

Exhibit 2.2 and Exhibit 2.3 respectively. 
 

2.3 Traffic Analysis  
 

In completing the traffic analysis for this study, capacity analyses for both 
signalized and unsignalized intersections in the immediate area were 

conducted using Synchro/Traffic (Version 7). Synchro allows users to use 
various default values, one of which is the Saturation Flow Rate.  The 

Regional Municipality of Waterloo requested that this study utilize the 
Region’s saturation flow rates and the City of Cambridge had also provided 

their saturation flow rates.  Since the City’s rates did not accommodate all 
traffic lane groups with the study area, the analysis was completed using the 

Regional rates only.   
 

A Synchro (macroscopic) analysis of the existing traffic levels was 
undertaken to determine if there are any problematic intersections based on 

Level of Service (LOS), volume to capacity ratio (v/c) and delay time.  The 
measure of LOS provides insight into how well the intersection is operating 

and is expressed as a letter between ‘A’ and ‘F’, based on delay.   Synchro 

assessment using the Highway Capacity Manual (HCM) for both signalized 
and unsignalized intersections was used for all of the analyses (synchro 

output sheets are provided in numerous Appendices). 
 

SimTraffic (microscopic) analysis was also undertaken in specific locations to 
assist in assessing potential traffic problem areas requiring correction and to 

further analyze complex intersections for queuing and operations.  
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The following is a list of the intersections analyzed as part of the various 
traffic scenarios within the study area: 

 
Signalized Intersections 

 
• Maple Grove Road and Fountain Street; 

• Maple Grove Road and Vondrau Drive; 

• Maple Grove Road and Speedsville Road; 
• Maple Grove Road and Beaverdale Road; 

• Maple Grove Road and Hespeler Road; 
• Maple Grove Road and Cherry Blossom Drive; 

• Fountain Street and Toyota North Entrance; 
• Fountain Street and Toyota South Entrance; and 

• Speedsville Road and Eagle Street North. 
 

 
Unsignalized Intersections  

 
• Maple Grove Road and Boxwood Drive; 

• Cherry Blossom Road  and Reuter Drive; 
• Cherry Blossom Road and Boxwood Drive; 

• Speedsville Road and Briardean Road; and 

• Speedsville Road and Royal Oak Road. 
 

 

2.3.1 Signalized Intersections 

 

The Synchro capacity analysis completed for signalized intersections during 

the AM and PM peak hours under existing traffic conditions is summarized in 
Table 2.1.  The existing traffic signal timings and phasing were supplied by 

the Regional Municipality of Waterloo. The Synchro output sheets for the 
existing traffic analysis are provided in Appendix 1 and 2 for the AM and 

PM peak hours, respectively. 
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Table 2.1 – Signalized Operational Performance-Existing Traffic 
 

 AM PEAK HOUR PM PEAK HOUR 

Signalized 

Intersection* 
LOS 

Delay/ 

Veh 

 (sec.) 

V/C 

 

Critical 

V/C 

(>=0.85) 

LOS 

Delay/ 

veh 

(sec.) 

V/C 

 

Critical 

V/C (>=0.85) 

Eagle St & 
Speedsville Rd 

B 15.9 0.43 - E 62.4 1.09 

EBL=0.88 
WBTR=1.21 
NBL=0.93 
SBTR=1.04 

Maple Grove Rd & 
Fountain St 

C 21.3 0.46 - C 32.5 0.74 - 

Toyota South Entrance 
& 

Fountain St 
A 4.6 0.13 - C 29.4 0.72 - 

Toyota North Entrance 
& 

Fountain St 
A 3.6 0.18 - B 13.9 0.62 - 

Maple Grove Rd & 
Speedsville Rd 

B 11.8 0.59 - D 46.3 0.98 
EBT=0.90 

NBLTR=1.17 

Cherry Blossom Rd & 
Fountain St 

B 12.0 0.32 - C 28.2 0.67 EBLTR=0.92 

Maple Grove Rd & 
Vondrau Dr 

A 7.1 0.25 - B 10.0 0.40 - 

Maple Grove Rd & 
Beaverdale Rd 

A 6.6 0.36 - A 7.3 0.44 - 

Maple Grove Rd & 
Hespeler Rd 

B 16.5 0.63 - C 23.2 0.78 - 

 
 *LOS, V/C and delay for overall intersection (with exception of specific critical V/C movements as noted) 
 

As is presented in Table 2.1, all signalized intersections within the study 

area are operating satisfactorily under existing traffic conditions with a LOS 

of ‘C’ or better with the exception of: 
 

• Eagle Street and Speedsville Road:  Operates at a LOS ‘E’ during the PM 
peak hour.  As noted above, Eagle Street at Speedsville Road has 

numerous critical lane movements with V/C ratios at, or exceeding 1.0, 
indicating that the intersection is operating at capacity.  Given that the 

critical movements are in opposing directions, green time or phasing 
adjustments will not be able to address the capacity problem.  

Geometric improvements will be required, however, they will be limited 
to the north leg of the intersection as the south leg has been recently 

narrowed as part of a City of Cambridge Traffic Calming Study. These 
findings were also confirmed in a traffic study completed for the Eagle 

Street Environmental Assessment study.   By 2014, the four lane 
widened Eagle Street will be constructed and may reduce the delays at 

this location.  In addition to this a widened Speedsville Road will have to 

be considered. 
 

• Maple Grove Road and Speedsville Road:  Operates at a LOS ‘D’ during 
the PM peak hour.  The eastbound through movement is approaching 

capacity but still operates well.  Northbound traffic is serviced by a 
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single lane approach which is operating at capacity during the weekday 
PM peak hour.  This poor level of service would be remedied with the 

introduction of separate northbound/southbound left turn auxiliary 
lanes.  These new lanes will be introduced for the 2014 background 

traffic scenario. 

2.3.2 Unsignalized Intersections 

The Synchro capacity analysis completed for unsignalized intersections 
during the AM and PM peak hours under existing traffic conditions is 

summarized in Table 2.2.  The Synchro output sheets for the existing traffic 
analysis are provided in Appendix 1 and 2 for the AM and PM peak hours, 

respectively. 
 

Table 2.2 – Unsignalized Operational Performance-Existing Traffic 

 
AM PEAK HOUR PM PEAK HOUR 

Unsignalized 
Intersections 

Highest 
Movement LOS* 

Corresponding 
Highest Movement 

Delay (s) 

Highest 
Movement LOS 

Corresponding 
Highest 
Movement 
Delay (s) 

Maple Grove Rd 
& Boxwood Dr 

NB-L/TR&SB-
LTR=C 

22.9 NB-L/SB-LTR=F 262.8 

Speedsville Rd 
& Briardean Rd 

WB-LR=B 11.7 WB-LR=C 15.1 

Speedsville Rd 
& Royal Oak Rd 

EB-LR=B 12.4 EB-LR=F 267.9 

Cherry Blossom Rd 
& Boxwood Rd 

NB-LTR&SB-
LTR=B 

11.2 NB-LTR/SB-LTR=C 22.1 

Cherry Blossom Rd 
& Reuter Dr 

NB-LTR=B 11.3 NB-LTR=C 17.1 

 
*NB-TLR:  Northbound Through/Left/Right Lane 

 
The Synchro capacity analysis completed for unsignalized intersections 

during the AM and PM peak hours, under existing traffic conditions, indicates 
that critical traffic movements for the majority of unsignalized intersections 

within the study area are operating satisfactorily at a LOS ‘C’ or better.  The 

exceptions to this are the intersections of: 
 

• Maple Grove Road and Boxwood Drive:  The intersection functions well 
overall, northbound and southbound traffic experience high delay during 

the PM peak hour as they wait for safe gaps to enter Maple Grove Road.  
These delays result in an LOS F for these movements.   

 
• Speedsville Road and Royal Oak Road:  The intersection functions well 

overall, however, eastbound traffic experiences high delay during the 
PM peak hour as it waits for acceptable gaps to cross Speedsville Road, 

resulting in an LOS F for this movement.   
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3.0 Traffic Forecast 
 
Full Development of the Boxwood Industrial Park is expected to be 

completed within 10 years. Phase 1 will be completed by 2014 with Phase 2 
being completed by 2019.  Since development of the site is unlikely to begin 

before 2009 the following horizon years were selected for analysis: 2014 (5 

years) and 2019 (10 years).  The total future area traffic growth will consist 
of growth due to background traffic, which includes any area developments 

in the vicinity and site generated traffic from the proposed Boxwood 
Industrial Park.   

3.1 Background Traffic 

 

The projected growth in background traffic will occur regardless of the 

current and future development proposals in the study area.  A simple 
growth rate of one percent per year was used for background growth along 

the major perimeter roads in the study area (Fountain Street, Maple Grove 
Road, Speedsville Road, Eagle Street and Hespeler Road) from 2008 to 

2019.  Internal or local/lower volume roads are expected to grow because of 
new development traffic from the Boxwood development, as such the growth 

factor was not applied to them.  This growth percentage is consistent with 
our knowledge of area traffic growth patterns and does not account for the 

East Side Lands (ESL) development.    
 

The ESL development is located immediately north of the proposed Boxwood 
development and is expected to generate a significant amount of traffic.  

The portion of the ESL expected to be completed by 2021 has been included 
as part of Boxwood’s 2019 background traffic (in addition to the 1% natural 

growth).  Delcan obtained 2021 traffic network and zone data for the ESL 

from the Regional TransCAD Model with the assistance of Regional 
Municipality of Waterloo staff.  Delcan then generated trips based on the 

employment forecast contained in the model and assigned those trips based 
on the traffic distribution provided by the Region (i.e. Toyota Distribution).  

The sum of the 1% natural growth and the ESL development traffic results in 
the anticipated background traffic growth to the year 2019.  The ESL 2021 

employment numbers were not reduced to 2019 as the exact timing of the 
completion of this development is unknown; as such the traffic forecast 

represents a worst-case volume scenario.  The resulting ESL trip generation 
was 1564 and 1361 new vehicle trips, in the AM and PM peak hours, 

respectively.  Given the limited transit access in the short term, all trips 
were assumed to be made by auto. 
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The resulting projections for 2014 background traffic volumes are presented 
in Exhibits 3.1a and 3.1b while the 2019 background traffic volumes are 

presented in 3.2a and 3.2b for the AM and PM peak hours, respectively. 
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EXHIBIT 3.1a

AM PEAK HOUR

2014 BACKGROUND TRAFFIC 

VOLUME
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3.1.1 Signalized Intersections:  Background Traffic (2014) 

 

The Synchro capacity analysis completed for signalized intersections during 

the AM and PM peak hours, under 2014 background traffic conditions, are 

summarized in Table 3.1.  The Synchro output sheets for the future 
background analysis are provided in Appendix 3 and 4 for the AM and PM 

peak hours, respectively. 
 

Table 3.1 – Signalized Operational Performance 

AM and PM Peak Hour 2014 Background Traffic 
 

 AM PEAK HOUR PM PEAK HOUR 

Signalized 
Intersection* 

LOS 
Delay/ 
Veh 
(sec.) 

V/C 
 

Critical 
V/C 

(>=0.85) 
LOS 

Delay/ 
veh 
(sec.) 

V/C 
 

Critical 
V/C 

(>=0.85) 

Eagle St 
& 

Speedsville Rd 
B 15.1 0.35 - D 45.5 0.97 

EBL=0.99 
WBTR=0.87 
NBL=0.97 
SBTR=0.96 

Maple Grove Rd & 
Fountain St 

C 22.1 0.48 - D 36.7 0.77 - 

Toyota South 
Entrance & 
Fountain St 

A 4.6 0.14 - C 23.2 0.73 - 

Toyota North 
Entrance & 
Fountain St 

A 3.5 0.18 - C 21.7 0.64 - 

Maple Grove Rd & 
Speedsville Rd 

B 10.2 0.54 - C 31.8 0.77 
EBT=0.92 

 

Cherry Blossom Rd & 
Fountain St 

B 11.8 0.32 - B 17.7 0.69 - 

Maple Grove Rd & 
Vondrau Dr 

A 7.1 0.27 - B 10.1 0.42 - 

Maple Grove Rd & 
Beaverdale Rd 

A 6.5 0.36 - A 7.1 0.44 - 

Maple Grove Rd & 

Hespeler Rd 
B 17.3 0.67 - C 26.4 0.77 NBL=0.86 

 *LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
 

As presented in Table 3.1, all signalized intersections within the study area 

are operating satisfactorily under AM and PM future 2014 background traffic 
conditions with the exception of Eagle Street and Speedsville Road, which 

was highlighted previously under existing conditions.  Signal timings have 

been modified and the widening of Eagle Street from two to four lanes along 
with the associated intersection improvements has been added.  However, 

there is still insufficient capacity to accommodate future travel demands.  
Without sufficient intersection capacity to service the traffic demands queues 

from this intersection will extend northward and impact the operations of the 
adjacent residential roads and eventually Royal Oak Road. 
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The intersection of Maple Grove Road and Hespeler Road has one movement 
operating slightly above a v/c ratio of 0.85 in the 2014 background traffic 

scenario.  The northbound left movement is forecast to operate at a v/c ratio 
of 0.86, however the level of delay is low and the intersection operates well.  

This movement’s operation is expected to degrade under the future total 
traffic scenarios.   

 

At the intersection of Maple Grove Road and Speedsville Road, the 
eastbound through movement is forecast to operate at a v/c of 0.92, 

indicating that this movement is approaching capacity, however the overall 
intersection and LOS is still satisfactory.  This intersection was analyzed with 

the addition of northbound and southbound left turn auxiliary lanes as 
highlighted in the existing conditions analysis.   
 

3.1.2 Unsignalized Intersections:  Background Traffic (2014) 

 

Table 3.2 presents the Synchro capacity analysis completed for the 

unsignalized intersections during the AM and PM peak hours under future 
background (2014) traffic conditions.  The Synchro output sheets for the 

unsignalized intersections are provided in Appendix 3 and 4 for the AM and 

PM peak hours, respectively. 
 

Table 3.2 – Unsignalized Operational Performance 
AM and PM Peak Hour 2014 Background Traffic 

 
AM PEAK HOUR PM PEAK HOUR 

Unsignalized Intersections Highest 

Movement LOS* 

Corresponding Highest 
Movement 

Delay (s) 

Highest 

Movement 
LOS 

Corresponding Highest 
Movement 

Delay (s) 

Maple Grove Rd & 
Boxwood Dr 

SB-L=D 30.2 
NB-L=F 
SB-L=F 

361.5 

Speedsville Rd & 
Briardean Rd 

WB-LR=B 12.2 WB-LR=C 16.7 

Speedsville Rd & 
Royal Oak Rd 

EB-L=C 23.2 EB-L=F 163.9 

Cherry Blossom Rd & 
Boxwood Rd 

NB-LTR=B 
SB-LTR=B 

11.2 
NB-LTR=C 
SB-LTR=C 

22.1 

Cherry Blossom Rd & 
Reuter Dr 

NB-LTR=B 11.3 NB-LTR=C 17.1 

*NB-TLR:  Northbound Through/Left/Right Lane 

 

The analysis indicates that the unsignalized intersections operate 

satisfactorily under 2014 background traffic conditions with the exception of 
the following intersections: 

 

• Maple Grove Road and Boxwood Drive:  As noted under existing PM 
peak hour traffic conditions, north and southbound traffic experience 

high delay during the PM peak due to limited gaps to in the Maple Grove 
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Road traffic stream.  To minimize delay to Boxwood Drive traffic, a 
southbound left turn auxiliary lane (northbound already in place) has 

been added.  The need for a traffic signal is evident from the delay 
perspective; however, the warrants are not met in the background 

scenario due to low cross street volumes.  The signal warrants will be 
revisited under the 2014 total traffic scenario.  

 

• Speedsville Road and Royal Oak Road:  With the increasing north south 
traffic volumes on Speedsville Road, the eastbound movements at this 

intersection experience considerable delay during the PM peak hour.  
The analysis indicates that with the introduction of a separate eastbound 

left turn auxiliary lane, delay to the high volume right turning traffic is 
considerably reduced.  However, the lower volume eastbound left turn 

movement will continue to operate at a poor LOS with considerable 
delay.  Additionally, the northbound left movement (300+ vehicles) 

requires the introduction of a northbound left turn auxiliary lane to 
minimize delay to Speedsville Road through vehicles.  The addition of 

eastbound and northbound left turn auxiliary lanes reduces the overall 
intersection delay and improves intersection performance. 

 

3.2 Trip Distribution 
 

The Boxwood ESL development traffic was distributed onto the area roadway 
network based on trip distribution percentages provided by the Regional 

Municipality of Waterloo Transportation Planning Department and is 
presented in Exhibit 3.3. 
 

3.3 Site Generated Traffic 

 

Waterloo Region is one of the fastest growing communities in Canada with 
an anticipated population growth 229,000 people, over the next 25 years.  

In June 2003, Regional Council unanimously adopted the Regional Growth 
Management Strategy (RGMS), a long-term strategic framework that 

identified form and timing of the residential and employment growth would 
be accommodated.  At the core of this study was the strategy of growing by 

choice rather than chance and a rapid transit service linking employment, 
residential and commercial areas of Cambridge, Kitchener and Waterloo 

through a Central Transit Corridor was a key component.  The concept was 
first identified in 1976 in the first Regional Official Plan. 

Rapid Transit has been identified in the RGMS, as well as the new Provincial 
Places to Grow Growth Plan, and would provide one part of a planned inter-
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regional transit system linking the Region to the Greater Toronto 
Area, Guelph, Brantford and Hamilton.  

The Region has commissioned a number of rapid transit studies and it is 
anticipated that by the Fall of 2008 that the routes and technology (Trains, 

Bus, etc) will be selected.  As can be seen in the map below the 
Boxwood/Toyota Lands area is proposed to have a route along Cherry 

Blossom Road with a station at Fountain Street.  The presence of this route 
in the future along with the associated linkages to other transit system 

outside the Region will impact mode choice for persons destined to this area 
for housing or employment; as such the longer term capital improvements 

identified in this study should be revisited if the Cambridge section of the 
rapid transit system is implemented before the horizon of this study (2019).   

 

 

 
 

An estimate of the traffic volumes that would be generated by the proposed 

Boxwood Industrial Park were developed based upon trip generation rates 
documented in the Institute of Transportation Engineers’, Trip Generation, 

6th Edition (ITE Land Use Code 130, Industrial Parks).  The traffic impact 
study does not assume any trip reduction for increases use of the Transit 

System. The resulting peak hour site generated traffic is presented in Table 
3.3. 

 

 

Source: Region of Waterloo Rapid Transit Study 

Proposed Rapid Transit 

Routes and Stations 



N.T.S.

EXHIBIT 3.3

AM (PM) PEAK HOUR TRAFFIC DISTRIBUTION

Maple Grove Rd.

Briardean Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Toyota South Entrance

10% (20%)
 10% (15%)

30% (20%)

15% (20%)

25% (25%)
 25% (35%)

30% (10%)

15% (25%)

15% (10%)
 15% (15%)

5% (5%)

5% (0%)
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Table 3.3 – AM and PM Peak Hours:  Trip Generation 
Site Generated Traffic 

 

 
Net 

Area 

Employees 

(Emp) 

Veh 

Trips 

Dir Split 

 
Travel Demands 

 (ha.)  /Emp Inbd/Outbd 2-way Inbd Outbd 

AM PEAK HOUR 

Phase 1(SW) 8.51 255 0.49 86%/14% 125 108 17 

Phase 1 (NW) 39.24 1178 0.49 86%/14% 577 496 81 

Phase 2 13.1 393 0.49 86%/14% 193 166 27 

Total 60.85 1826 0.49 86%/14% 895 770 125 

 

PM PEAK HOUR 

Phase 1(SW) 8.51 255 0.46 20%/80% 117 23 94 

Phase 1 (NW) 39.24 1178 0.46 20%/80% 542 109 433 

Phase 2 13.1 393 0.46 20%/80% 181 36 145 

Total 60.85 1826 0.46 20%/80% 840 168 672 

 
 
The development of the Boxwood Industrial Park is proposed to begin by 
2009 with the completion of phase 1 within the first 5 years (by 2014) and 

the completion of phase 2 (full development) by the year 2019.  There were 
numerous site and access configuration concepts developed, each with a two 

phase implementation.  Of these, five primary site concepts (“A” through 
“E”) were developed and are presented in Appendix 5.  Within these 

concepts there were three site access alternatives as shown in Exhibit 3.4.   
This exhibit illustrates the proposed access option combinations and the 

development phasing.   
 

Site generated traffic was assigned separately for each of the two 
components of Phase 1 under each access alternative during the AM and PM 

peak hours.  Phase 1 (SW) and Phase 1 (NW) trips were later combined to 
generate the total new site trips for 2014.  

 



Phase 2 Phase 2 

Phase 2 Phase 1(NW) Phase 1(NW)

Phase 1(NW)

Phase 1 (SW) Phase 1 (SW) Phase 1 (SW)

LEGEND

N.T.S.

EXHIBIT 3.4

ACCESS OPTIONS A,B & C

Maple Grove Rd.

Briardean Rd.

Royal Oak Rd.

Briardean Rd.

Royal Oak Rd.

Briardean Rd.

Royal Oak Rd.

Site Access Location

Development Phase

Option 'A' Option 'B' Option 'C'

Maple Grove Rd. Maple Grove Rd.

Access 'A' Access 'A'Access 'A'

Access 'B' Access 'B'
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 The resulting assignment of new site generated trips for horizon years 2014 
and 2019 are presented in the following Appendices: 
 

 ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 

2014 – AM New Site 

Trips (Phase 1 of 

development) 

Appendix 6A Appendix 6B Appendix 6C 

2014 – PM New Site 

Trips (Phase 1 of 

development) 

Appendix 7A Appendix 7B Appendix 7C 

2019 – AM New Site 

Trips (Phases 1+2 of 

development) 

Appendix 8A Appendix 8B Appendix 8C 

2019 – PM New Site 

Trips (Phases 1+2 of 

development) 

Appendix 9A Appendix 9B Appendix 9C 

 

3.4 Future Total Traffic (2014) 
 

By the year 2014, the projected “total traffic” is estimated as the 

combination of growth in background traffic and the estimated traffic 
volumes that would be generated by the proposed Boxwood development 

(Phase 1).    The resulting total traffic volume for both the AM and PM peak 
hours, for each access option, are presented in the following exhibits: 
 

 ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 

AM 2014 Total Traffic 

(Phase 1+Background) 
Exhibit 3.5 Exhibit 3.6 Exhibit 3.7 

PM 2014 Total Traffic 

(Phase 1+Background) 
Exhibit 3.8 Exhibit 3.9 Exhibit 3.10 

 

 



552
175 195 255 188 30 2 36 21 7 2 13 51 139 0 9 0 17 42 15 62 50 142 469 9 15

290 469 501 602 770 249
77 10 57 143 4 147

140 45 45 348 19 42 62
265 504 449 173 244 265 62
92 40 123 36 20 17 2 4 61 9 7 59 33 9 64 89 111 73 7 13 9 9 207 437 546 48

4 362 35 5
0
5

10 295 1 1
2 0
0 3
5 13 204 17

3
0

36 174 256 7

5 180 105 33
0
9

0 56 59 10
0
0 14 180 25 7

71 49

15 154 34 79 0 0 0 2 35 0 28 35 59 229
88 218 179
62 3 2

30 0 85 64
138 341 260
147 78 208 177 8 11 0 1 3 4 0 4 92 245 358

47 214 100 195
184
67

45
326
125 109 368 143

Briardean Rd.

N.T.S.

EXHIBIT 3.5

AM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'A'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'



175 195 255 188 30 2 36 21 7 2 13 51 0 9 0 17 42 15 62 50 142 469 9 15
290 469 468 463 770 249
77 10 57 282 4 147

140 45 45 19 42 62
265 504 335 235 265 62
92 40 123 36 20 17 2 4 175 42 7 10 74 89 111 82 7 13 9 9 207 437 546 48

4 362 35 5
0
5

120 114 33 159 295 1 1
2 0
0 16 3
5 13 204 17

12
0

26 100 20 123 256 7

5 180 105 33
0
9

0 72 59 10
0
0 14 180 25 7

122 49

15 154 34 79 0 0 0 2 51 0 28 45 43 229
88 218 163
62 3 2

30 0 126 23
138 341 219
147 78 208 177 8 11 0 1 3 4 0 4 92 255 348

47 214 100 195
184
67

45
326
125 109 368 143

Briardean Rd.

N.T.S.

EXHIBIT 3.6

AM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'B'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



552
175 195 255 188 30 2 36 21 7 2 13 51 139 0 9 0 17 42 15 62 50 142 469 9 15

290 469 496 602 770 249
77 10 57 143 4 147

140 45 45 348 19 42 62
265 504 429 104 247 265 62
92 40 123 36 20 17 2 4 81 14 7 10 28 12 64 89 111 70 7 13 9 9 207 437 546 48

4 362 35 5
0
5

120 20 5 10 295 1 1
2 0
0 16 3
5 13 204 17

0
0

26 109 20 114 256 7

5 180 105 33
0
9

0 72 59 10
0
0 14 180 25 7

131 49

15 154 34 79 0 0 0 2 51 0 28 45 43 229
88 218 163
62 3 2

30 0 135 14
138 341 210
147 78 208 177 8 11 0 1 3 4 0 4 92 255 348

47 214 100 195
184
67

45
326
125 109 368 143

Briardean Rd.

N.T.S.

EXHIBIT 3.7

AM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'C'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



786
153 335 311 375 40 0 45 14 29 5 42 13 14 29 128 22 21 81 9 82 100 115 585 18 6

345 822 910 610 596 139
96 117 16 100 9 96

179 21 19 984 36 65 149
296 753 916 44 782 896 287
213 323 510 147 37 29 0 132 25 57 0 70 152 81 160 157 138 138 7 30 13 3 539 456 618 185

8 469 257 67
0

246

1 435 2 0
9 0
0 1
5 11 573 225

27
0

173 54 368 2

2 452 267 195
2

330

5 26 12 57
0
6 4 671 20 37

106 11

53 457 288 326 1 0 0 0 29 4 30 43 93 574
144 568 535
120 8 4

69 1 72 77
108 441 353
68 62 532 81 35 21 0 5 16 7 2 4 428 335 323

112 731 233 172
463
142

71
324
90 172 537 87

Briardean Rd.

N.T.S.

EXHIBIT 3.8

PM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'A'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'



153 335 311 375 40 0 45 14 29 5 42 13 29 128 22 21 81 9 82 100 115 585 18 6
345 822 758 600 596 139
96 117 16 110 9 96

179 21 19 36 65 149
296 753 876 782 896 287
213 323 510 147 37 29 0 132 65 209 0 70 164 157 138 219 7 30 13 3 539 456 618 185

8 469 257 67
0

246

46 40 152 15 435 2 0
9 0
0 65 1
5 11 573 225

108
0

127 20 108 34 368 2

2 452 267 195
2

330

5 91 12 57
0
6 4 671 20 37

126 11

53 457 288 326 1 0 0 0 94 4 30 48 28 574
144 568 470
120 8 4

69 1 87 62
108 441 338
68 62 532 81 35 21 0 5 16 7 2 4 428 340 318

112 731 233 172
463
142

71
324
90 172 537 87

Briardean Rd.

N.T.S.

EXHIBIT 3.9

PM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'B'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



786
153 335 311 375 40 0 45 14 29 5 42 13 14 29 128 22 21 81 9 82 100 115 585 18 6

345 822 887 610 596 139
96 117 16 100 9 96

179 21 19 984 36 65 149
296 753 909 37 890 896 287
213 323 510 147 37 29 0 132 32 80 0 70 129 108 160 157 138 111 7 30 13 3 539 456 618 185

8 469 257 67
0

246

46 7 23 1 435 2 0
9 0
0 65 1
5 11 573 225

0
0

127 20 108 34 368 2

2 452 267 195
2

330

5 91 12 57
0
6 4 671 20 37

126 11

53 457 288 326 1 0 0 0 94 4 30 47 28 574
144 568 470
120 8 4

69 1 88 61
108 441 337
68 62 532 81 35 21 0 5 16 7 2 4 428 339 319

112 731 233 172
463
142

71
324
90 172 537 87

Briardean Rd.

N.T.S.

EXHIBIT 3.10

PM PEAK HOUR

2014 TOTAL TRAFFIC:  Option 'C'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'
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3.4.1 Signalized Intersections:  Future Total Traffic (2014) 

 

The Synchro capacity analysis completed for signalized intersections during 

the AM and PM peak hours, under 2014 total traffic conditions, is 
summarized in Table 3.4 and 3.5, respectively.  The Synchro output sheets 

for the future total traffic analysis are provided in Appendix 10 and 11 for 
the AM and PM peak hours, respectively. 

 
Table 3.4 – Signalized Operational Performance 

AM Peak Hour 2014 Total Traffic 
 

ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 
Signalized 

Intersection* 
L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.

85 

L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=

0.85 

L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.

85 

Eagle St & 
Speedsville Rd 

B 15.8 0.41 _ B 15.8 0.41 _ B 15.8 0.41 _ 

Maple Grove 
Rd & Fountain 

St 
C 23.2 0.57 _ C 23.2 0.57 _ C 23.2 0.57 _ 

Toyota South 
Entrance & 
Fountain St 

A 4.6 0.14 _ A 4.6 0.14 _ A 4.6 0.14 _ 

Toyota North 
Entrance & 
Fountain St 

A 3.5 0.18 _ A 3.5 0.18 _ A 3.5 0.18 _ 

Maple Grove 
Rd & 

Speedsville Rd 
B 13.1 0.67 _ B 11.7 0.57 _ B 13.0 0.67 _ 

Cherry 
Blossom Rd & 
Fountain St 

B 12.6 0.38 _ B 12.6 0.38 _ B 12.6 0.38 _ 

Maple Grove 
Rd & Vondrau 

Dr 
A 7.0 0.28 _ A 7.0 0.28 _ A 7.0 0.28 _ 

Maple Grove 
Rd &  

Beaverdale Rd 
A 6.7 0.44 _ A 6.7 0.44 _ A 6.7 0.44 _ 

Maple Grove 
Rd & Hespeler 

Rd 
C 25.8 0.76 _ C 25.8 0.76 _ C 25.8 0.76 _ 

 
*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
 

As presented in Table 3.4, all signalized intersections, during the AM peak 
hour are operating satisfactorily at a LOS C or better under 2014 total traffic 

conditions.   
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Table 3.5 – Signalized Operational Performance 
PM Peak Hour 2014 Total Traffic 

 
OPTION A OPTION B OPTION C 

Signalized 

Intersection* 
L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

Eagle St & 

Speedsville Rd 
E 61.2 1.09 

EBL=1.07 

WBT=0.87 

NBL=1.14 
SBTR=1.10 

E 61.2 1.09 

EBL=1.07 

WBT=0.87 

NBL=1.14 
SBTR=1.10 

E 61.2 1.09 

EBL=1.07 

WBT=0.87 

NBL=1.14 
SBTR=1.10 

Maple Grove Rd 

 & 

Fountain St 

D 45.0 0.83 
EBL=0.87 

WBT=0.89 

SBL=0.86 

D 45.0 0.83 
EBL=0.87 

WBT=0.89 

SBL=0.86 

D 45.0 0.83 
EBL=0.87 

WBT=0.89 

SBL=0.86 

Toyota South 

Entrance  

& 

Fountain St 

C 26.6 0.69 _ C 26.6 0.69 _ C 26.6 0.69 _ 

Toyota North 
Entrance  

& 

Fountain St 

B 16.0 0.64 _ B 16.0 0.64 _ B 16.0 0.64 _ 

Maple Grove Rd  

&  

Speedsville Rd 

E 68.1 1.02 EBT=1.19 E 73.3 1.07 
EBT=1.21 

WBL=0.91 
F 95.7 1.11 EBT=1.33_ 

Cherry Blossom 

Rd  

&  

Fountain St 

C 20.8 0.78 _ C 20.8 0.78 _ C 20.8 0.78 _ 

Maple Grove Rd  

& 
Vondrau Dr 

B 10.4 0.41 _ B 10.4 0.41 _ B 10.4 0.41 _ 

Maple Grove Rd  
&  

Beaverdale Rd 

A 7.4 0.50 _ A 7.4 0.50 _ A 7.4 0.50 _ 

Maple Grove Rd  

& 

Hespeler Rd 

C 29.2 0.80 NBL=0.88 C 29.2 0.80 NBL=0.88 C 29.2 0.80 NBL=0.88 

 
*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 

 

As summarized in Table 3.5, all signalized intersections, during the PM peak 
hour are operating satisfactorily at a LOS C or better under 2014 total traffic 

conditions except for Maple Grove Road at Fountain Street, Maple Grove 
Road at Speedsville Road and Eagle Street at Speedsville Road. 

 
The following discussion summarizes the performance of the critical 

signalized intersections within the study area and the recommended 
mitigation measures.   

 
Fountain Street and Maple Grove Road:  The existing lane configuration 

generated v/c ratios in excess of 0.85 for the eastbound left, westbound 
through and southbound left traffic movements, respectively.  These v/c 

values indicate that the movements are approaching capacity, with LOS’s of 
ranging from D to E and increasing intersection delay.   
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Maple Grove Road and Speedsville Road:  The intersection will operate at a 
LOS’s of E or F under the various access options with critical east-west v/c 

ratios for the through and left turn movements approaching or in excess of 
1.0.  The critical movements during the PM peak hour are operating at a LOS 

of F during all access scenarios.    
 

Maple Grove Widening:  With the additional traffic generated by Phase 1 of 

the Boxwood development, Maple Grove Road and its intersections will 
require additional east west through capacity.  Signal timing changes are not 

sufficient to address the east-west traffic delay, therefore widening of Maple 
Grove Road is required.  As was discussed at the pre-consultation meeting, 

widening of Maple Grove Road has EA (Environmental Assessment) approval, 
however the Region’s 2008 Transportation Capital program does not 

currently identify the priority for this widening until 2016-2018.  Based on 
the analysis contained in this report the need for the widening of Maple 

Grove Road should be considered for the 2014 to 2016 timeframe between 
Vondrau Road and Hespeler Road. 

 
Maple Grove Road at Hespeler Road:  This intersection is anticipated to be 

operating at a LOS of D during both the AM and PM peak hours.  The 
northbound left turn movement has been identified as critical during only the 

PM peak hour (v/c of 0.88).  However, during the AM peak hour the 

northbound left is forecast to operate at a v/c of 0.84 which is better but still 
approaching critical.  With the widening of Maple Grove Road and 

reconstruction of the Hespeler Road intersection, consideration should be 
given to the need for a northbound double left as a review of the forecast 

growth to 2019 will require the additional capacity for this movement. 
 

Eagle Street and Speedsville Road:  Will operate at a LOS ‘E’ during the PM 
peak hour. The intersection will be nearing capacity and will require 

additional geometric improvements to minimize the overall delay and 
maintain acceptable operating conditions.  Without these improvements, 

traffic queues occur on all intersection approaches during the PM peak hour.  
These queues would impact the residential streets north of Eagle Street 

including Royal Oak Road.   
 

Speedsville Road Street Widening:  Speedsville Road should be widened to 

four travel lanes from Eagle Street to the north side of Royal Oak Road.  The 
new lanes would be introduced / terminated as follows: 

 
• The additional northbound through lane would be introduced at the Eagle 

Street intersection as an additional lane for the westbound right turn 
movement, which would be channelized. 
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• The additional northbound through lane would terminate about 150m 
north of Royal Oak Road and would staged for future extension if 

required. 
• The additional southbound lane would be introduced north of Royal Oak 

Road as a southbound exclusive right turn lane and would serve as a 
dedicated lane for eastbound right turning traffic.   

• The additional southbound lane would become the southbound left turn 

lane at the Eagle Street intersection, thus providing ample storage for  
left turn vehicles and avoiding spillback into the southbound through and 

right lane. 
 

Additionally, at the intersection of Eagle Street and Speedsville Road, the 
westbound right turn lane would be channelized and flow freely into the new 

northbound lane. 
     

Tables 3.6 and 3.7 summarize the operation of the critical signalized 
intersections with the implementation of the recommended geometric 

improvements discussed above.  All intersections would operate at a good 
level of service during both peak hours with the introduction of the improved 

geometrics except for Speedsville Road, which remains at capacity.  
 
 

Table 3.6 –Signalized Operational Performance 

AM Peak Hour 2014 Total Traffic With Geometric Improvements 
 

ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 

Signalized 

Intersection* 
L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

Maple Grove Rd  

& 

Speedsville Rd 

A 8.5 0.42 _ A 9.7 0.54 _ A 8.5 0.42 _ 

Eagle St 

& 

Speedsville Rd 

B 15.8 0.41 _ B 15.8 0.41 _ B 15.8 0.41 _ 

Maple Grove Rd  

& 

Hespeler Rd 

B 14.6 0.50 _ B 14.6 0.50 _ B 14.6 0.50 _ 

 

*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
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Table 3.7 – Improved Signalized Operational Performance 
PM Peak Hour 2014 Total Traffic With Geometric Improvements 

 
OPTION A OPTION B OPTION C 

Signalized 

Intersection* 
L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

Maple Grove Rd 

& 

Speedsville Rd 

C 20.4 0.64 _ C 21.7 0.70 _ C 21.4 0.67 _ 

Eagle St & 

Speedsville Rd 
E 61.2 1.09 

EBL=1.07 

WBT=0.87 
NBL=1.14 

SBTR=1.10 

E 61.2 1.09 

EBL=1.07 

WBT=0.87 
NBL=1.14 

SBTR=1.10 

E 61.2 1.09 

EBL=1.07 

WBT=0.87 
NBL=1.14 

SBTR=1.10 

Maple Grove Rd 

& 

Hespeler Rd 

C 20.3 0.67 _ C 20.3 0.67 _ C 20.3 0.67 _ 

 
*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
 

3.4.2 Unsignalized Intersections:  Future Total Traffic (2014) 

 

Table 3.8 and Table 3.9 present the Synchro capacity analysis completed 

for the unsignalized intersections during the AM and PM peak hours under 
future total (2014) traffic conditions.  The Synchro output sheets for the 

unsignalized intersections are provided in Appendix 10 and 11 for the AM 
and PM peak hours, respectively. 

 
Table 3.8 – Unsignalized Operational Performance 

AM Peak Hour 2014 Total Traffic 
 

OPTION A OPTION B OPTION C 

Unsignalized 
Intersections* 

Highest 

Movement 

LOS* 

Corresponding 

Highest 

Movement 

Delay (s) 

Highest 

Movement 

LOS 

Corresponding 

Highest 

Movement 

Delay (s) 

Highest 

Movement 

LOS 

Corresponding 

Highest 

Movement 

Delay (s) 

Maple Grove Rd  

&  

Boxwood Dr 

SBL = F 58.7 
NBL=E  

SBL=E 
43.2 

NBL=E  

SBL=E 
45.3 

Speedsville Rd  

&  

Briardean Rd 

WBLTR = C 22.3 E/WBLTR = C 20.4 WBLTR = C 18.0 

Speedsville Rd  

&  

Royal Oak Rd 

EBL = E 49.1 EBL = D 34.3 EBL = D 32.1 

Cherry Blossom Rd  

&  

Boxwood Rd 

NLTR=B 

SLTR=B 
13.5 N/SLTR = B 14.3 N/SLTR = B 14.4 

Cherry Blossom Rd  
&  

Reuter Dr 
NBLTR=B 13.0 NBLTR = B 13.0 NBLTR = B 13.0 

Access ‘A’  

&  

Boxwood Rd 

WBLR=A 

SBLT=A 
9.6 WBLR = B 10.0 WBLR = B 10.1 

Access ‘B’  

&  

Boxwood Rd 

N/A N/A WBLR = B 10.2 
WBLR = A 

SBLT = A 
9.9 

Access ‘C’  

&  

Maple Grove Rd 

NBLR=E 43.7 N/A N/A NBLR = E 35.3 

 *NB-TLR:  Northbound Through/Left/Right Lane 



City of   Boxwood Industrial Park 

Cambridge  Draft Transportation Impact Study 

 

EM3528 37 

The summary in Table 3.8 indicates that a majority of the unsignalized 
intersections within the study area will operate satisfactorily under AM 2014 

total traffic conditions.   
 

Table 3.9 – Unsignalized Operational Performance 
PM Peak Hour 2014 Total Traffic 

 
OPTION A OPTION B OPTION C 

Unsignalized 

Intersections* 
Highest  

Movement  

LOS* 

Corresponding 

Highest 

Movement 
Delay (s) 

Highest 

Movement  

LOS* 

Corresponding 

Highest 

Movement 
Delay (s) 

Highest 

Movement  

LOS* 

Correspondi

ng Highest 

Movement 
Delay (s) 

Maple Grove Rd  

&  

Boxwood Dr 

NB/SBL = F >500 
NBL=F 

SBL=F 
>500 

NBL=F 

SBL=F 
>500 

Speedsville Rd  

&  
Briardean Rd 

WBLTR = E 40.7 EBLTR=E 43.3 WBLTR = D 29.5 

Speedsville Rd  
&  

Royal Oak Rd 

EBL=F 
EBR = F 

>500 
EBL=F 
EBR=F 

330.9 
EBL=F 
EBR = F 

321.4 

Cherry Blossom Rd  

&  

Boxwood Rd 

NBLTR=D 

SBLTR=D 
28.4 NBLTR = D 29.6 NBLTR = D 29.6 

Cherry Blossom Rd  

&  

Reuter Dr 

NBLTR=C 18.6 NBLTR = C 18.6 NBLTR = C 18.6 

Access ‘A’  

&  

Boxwood Rd 

WBLR =A 

SBLT = A 
9.7 WBLR = B 10.1 WBLR = B 10.1 

Access ‘B’  

&  

Boxwood Rd 

N/A N/A WBLR = B 11.3 WBLR = B 10.2 

Access ‘C’  

&  

Maple Grove Rd 

NBLR= F >500 N/A N/A NBLR = F >500 

 *NB-TLR:  Northbound Through/Left/Right Lane 

 

The performance measures summarized in Table 3.9 indicate that under PM 
2014 total traffic conditions a majority of the movements within the 

unsignalized intersections will be operating at or approaching capacity.   
 

Maple Grove Road and Boxwood Drive:  The performance measures indicate 
that there is insufficient intersection capacity for the major movements 

under 2014 total traffic demands.  All movements would be operating at a 

LOS F.  A review of the traffic signal warrants for this intersection revealed 
that the intersection will meet the requirements for signalization under 2014 

total traffic for all access options.  With the introduction of traffic signals, the 
overall intersection operation improves, resulting in no peak hour critical 

movements. The analysis is summarized in Table 3.10 for the AM and PM 
Peak hours.   
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Table 3.10 –Signalized Operational Performance 
Maple Grove Road and Boxwood Road 

AM and PM Peak Hour 2014 Total Traffic 
 

 
 

Speedsville Road and Royal Oak Road:  Although eastbound and northbound 

left turn lanes were added in the 2014 background traffic scenario, delays 
are still significant for eastbound traffic waiting to cross Speedsville Road.  

With the increasing Speedsville Road traffic there will be fewer gaps 
available for both the eastbound right turn and left movements.  These 

movements are both forecast to operate at a LOS F.  The addition of a 
channelized eastbound right turn movement with a southbound receiving 

lane would result in improved operations for the eastbound approach of the 
Royal Oak Road and Speedsville Road intersection. 

 
The various movements at proposed accesses ‘A’ and ‘B’ will all operate at a 

LOS B or better.  However, at Access ‘C’ the northbound movements will be 
at or exceeding capacity during the AM and PM peak hours, respectively.  

This access cannot function as an unsignalized intersection and would 
require signalization.  Given the intersection spacing along Maple Grove 

Road, another traffic signal at this location would not be desirable as it 

would negatively effect the operation and function of Maple Grove Road. 
 

3.5 Future Total Traffic (2019) 
 

The future total 2019 traffic forecasts were developed by combining the base 

year traffic forecast (1% growth for 10 years), Eastside Land’s site traffic 
and the Boxwood Development Phases 1 and 2 site traffic.   The 2019 

background traffic has not been analyzed on its own since the introduction of 

the East Side Lands generates significantly more trips than Phase 2 of the 
Boxwood development and triggers the required geometric improvements.  

The resulting total traffic volume for both the AM and PM peak hours, for 
each access option, are presented in the following exhibits: 

 
 

ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 

Signalized 

Intersection* 
L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

L 
O 

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.85 

AM Peak Hour 

 
A 4.9 0.30 _ B 12.2 0.64 _ A 7.9 0.54 _ 

PM Peak Hour  

 
A 7.2 0.52 _ A 4.8 0.30 _ A 4.3 0.29 _ 
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 ACCESS OPTION A ACCESS OPTION B ACCESS OPTION C 

AM 2019 Total Traffic 

(Phase 

1+2+Background) 

Exhibit 3.11 Exhibit 3.12 Exhibit 3.13 

PM 2019 Total Traffic 

(Phase 

1+2+Background) 

Exhibit 3.14 Exhibit 3.15 Exhibit 3.16 

 



810
234 220 275 322 30 2 36 21 7 2 13 51 174 0 52 17 315 42 15 62 50 229 497 15 17

319 637 669 788 1272 399
82 10 57 161 4 149

421 45 45 367 20 42 71
302 565 510 215 261 312 80
92 42 339 38 20 17 2 4 61 9 7 59 44 12 77 196 362 76 7 13 9 9 228 702 620 64

4 396 35 5
0
5

25 351 1 1
2 0
0 3
5 13 424 17

4
0

48 248 628 7

5 214 105 33
0
9

0 61 59 10
0
0 14 400 25 7

71 49

15 188 34 79 0 0 0 2 35 0 28 35 64 292
89 223 184
66 3 2

30 0 85 97
146 374 293
147 78 428 202 8 11 0 1 3 4 0 4 92 245 771

55 254 115 330
187
70

74
331
126 110 618 144

Briardean Rd.

N.T.S.

EXHIBIT 3.11

AM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'A'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'



234 220 275 322 30 2 36 21 7 2 13 51 0 52 17 315 42 15 62 50 229 497 15 17
319 637 628 614 1272 399
82 10 57 335 4 149

421 45 45 20 42 71
302 565 366 249 312 80
92 42 339 38 20 17 2 4 205 50 7 10 99 199 362 88 7 13 9 9 228 702 620 64

4 396 35 5
0
5

120 144 41 221 351 1 1
2 0
0 20 3
5 13 424 17

19
0

32 120 28 177 628 7

5 214 105 33
0
9

0 81 59 10
0
0 14 400 25 7

142 49

15 188 34 79 0 0 0 2 55 0 28 45 44 292
89 223 164
66 3 2

30 0 146 36
146 374 232
147 78 428 202 8 11 0 1 3 4 0 4 92 255 761

55 254 115 330
187
70

74
331
126 110 618 144

Briardean Rd.

N.T.S.

EXHIBIT 3.12

AM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'B'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



810
234 220 275 322 30 2 36 21 7 2 13 51 174 0 52 17 315 42 15 62 50 229 497 15 17

319 637 661 788 1272 399
82 10 57 161 4 149

421 45 45 367 20 42 71
302 565 476 132 263 312 80
92 42 339 38 20 17 2 4 95 17 7 10 36 14 77 196 362 74 7 13 9 9 228 702 620 64

4 396 35 5
0
5

120 34 8 25 351 1 1
2 0
0 20 3
5 13 424 17

2
0

32 129 28 168 628 7

5 214 105 33
0
9

0 81 59 10
0
0 14 400 25 7

151 49

15 188 34 79 0 0 0 2 55 0 28 45 44 292
89 223 164
66 3 2

30 0 155 27
146 374 223
147 78 428 202 8 11 0 1 3 4 0 4 92 255 761

55 254 115 330
187
70

74
331
126 110 618 144

Briardean Rd.

N.T.S.

EXHIBIT 3.13

AM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'C'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



843
500 505 529 424 40 0 45 14 29 5 42 13 13 37 402 268 37 81 9 82 100 125 613 24 7

397 928 1016 641 649 149
101 117 16 106 9 97

215 21 19 1221 41 65 210
326 1004 1167 58 934 1305 415
218 330 566 154 37 29 0 132 25 57 0 70 203 108 267 178 204 151 7 30 13 3 759 489 716 206

8 643 257 67
0

246

2 821 2 0
9 0
0 1
5 11 643 225

36
0

231 72 458 2

2 626 267 195
2

330

5 34 12 57
0
6 4 741 20 37

106 11

53 631 288 326 1 0 0 0 29 4 30 43 115 996
151 590 557
135 8 4

69 1 72 82
108 446 358
68 62 602 86 35 21 0 5 16 7 2 4 428 335 426

157 1018 323 210
469
148

80
338
93 173 593 88

Briardean Rd.

N.T.S.

EXHIBIT 3.14

PM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'A'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'



500 505 529 424 40 0 45 14 29 5 42 13 37 402 268 37 81 9 82 100 125 613 24 7
397 928 829 628 649 149
101 117 16 119 9 97

215 21 19 41 65 210
326 1004 1117 907 1305 415
218 330 566 154 37 29 0 132 75 244 0 70 275 194 204 259 7 30 13 3 759 489 716 206

8 643 257 67
0

246

46 50 187 23 821 2 0
9 0
0 80 1
5 11 643 225

160
0

163 23 151 49 458 2

2 626 267 195
2

330

5 114 12 57
0
6 4 741 20 37

129 11

53 631 288 326 1 0 0 0 109 4 30 48 35 996
151 590 477
135 8 4

69 1 90 64
108 446 340
68 62 602 86 35 21 0 5 16 7 2 4 428 340 421

157 1018 323 210
469
148

80
338
93 173 593 88

Briardean Rd.

N.T.S.

EXHIBIT 3.15

PM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'B'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'



843
500 505 529 424 40 0 45 14 29 5 42 13 13 37 402 268 37 81 9 82 100 125 613 24 7

397 928 979 641 649 149
101 117 16 106 9 97

215 21 19 1221 41 65 210
326 1004 1155 46 1033 1305 415
218 330 566 154 37 29 0 132 37 94 0 70 166 126 267 178 204 133 7 30 13 3 759 489 716 206

8 643 257 67
0

246

46 12 37 2 821 2 0
9 0
0 81 1
5 11 643 225

18
0

163 23 150 49 458 2

2 626 267 195
2

330

5 115 12 57
0
6 4 741 20 37

129 11

53 631 288 326 1 0 0 0 110 4 30 47 34 996
151 590 476
135 8 4

69 1 91 63
108 446 339
68 62 602 86 35 21 0 5 16 7 2 4 428 339 422

157 1018 323 210
469
148

80
338
93 173 593 88

Briardean Rd.

N.T.S.

EXHIBIT 3.16

PM PEAK HOUR

2019 TOTAL TRAFFIC:  Option 'C'

Maple Grove Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Access 'A'

Access 'B'
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3.5.1 Signalized Intersections:  Future Total Traffic (2019) 
 

The Synchro capacity analysis completed for signalized intersections during 

the AM and PM peak hours, under 2019 total traffic conditions, is 
summarized in Table 3.11 and 3.12, respectively.  The Synchro output 

sheets for the future total traffic analysis are provided in Appendix 12 and 
13 for the AM and PM peak hours, respectively. 
 

Table 3.11 – Signalized Operational Performance 

AM Peak Hour 2019 Total Traffic 
 

OPTION A OPTION B OPTION C 
Signalized 

Intersection* L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

Eagle St  

& 

Speedsville Rd 
C 24.6 0.63 _ C 24.6 0.63 _ C 24.6 0.63 _ 

Maple Grove Rd 
&  

Fountain St 
D 51.4 0.96 

EBL=1.03 
SBL=1.06 D 51.4 0.96 

EBL=1.03 
SBL=1.06 D 51.4 0.96 

EBL=1.03 
SBL=1.06 

Toyota South 
Entrance & 

Fountain St 
A 4.8 0.25 _ A 4.8 0.25 _ A 4.8 0.25 _ 

Toyota North 

Entrance & 
Fountain St 

A 3.5 0.21 _ A 3.5 0.21 _ A 3.5 0.21 _ 

Maple Grove Rd 

&  

Speedsville Rd 
B 18.8 0.77 _ C 20.0 0.82 _ B 18.7 0.77 _ 

Cherry Blossom Rd  

&  

Fountain St 
B 12.3 0.49 _ B 12.3 0.49 _ B 12.3 0.49 _ 

Maple Grove Rd 

&  

Vondrau Dr 
A 7.2 0.39 _ A 7.2 0.39 _ A 7.2 0.39 _ 

Maple Grove Rd 
&  

Beaverdale Rd 
A 9.2 0.66 _ A 9.2 0.66 _ A 9.2 0.66 _ 

Maple Grove Rd 
&  

Hespeler Rd 
B 19.2 0.72 _ B 19.2 0.72 _ B 19.2 0.72 _ 

Maple Grove Rd 

&  
Boxwood Dr 

A 5.1 0.37 _ A 4.9 0.38 _ A 4.2 0.36 _ 

 
*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
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Table 3.12 – Signalized Operational Performance 
PM Peak Hour 2019 Total Traffic 

 

OPTION A OPTION B OPTION C 
Signalized 

Intersection* 
L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

L 

O 

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

Eagle St 

& 
Speedsville Rd 

F 86.6 1.24 

EBL = 1.21 

WBT = 0.89 
NBL=1.24 

SBTR = 1.26 

F 86.6 1.24 

EBL = 1.21 

WBT = 0.89 
NBL=1.24 

SBTR = 1.26 

F 86.6 1.24 

EBL = 1.21 

WBT = 0.89 
NBL=1.24 

SBTR = 1.26 

Maple Grove Rd 

& 
Fountain St 

E 60.9 0.96 

EBL=0.97 

WBT=0.91 
NBL=1.08 

SBLT1.05 

E 60.9 0.96 

EBL=0.97 

WBT=0.91 
NBL=1.08 

SBLT1.05 

E 60.9 0.96 

EBL=0.97 

WBT=0.91 
NBL=1.08 

SBLT1.05 

Toyota South 

Entrance & 

Fountain St 
C 20.7 0.63 _ C 20.7 0.63 _ C 20.7 0.63 _ 

Toyota North 

Entrance & 

Fountain St 
B 13.0 0.58 _ B 13.0 0.58 _ B 13.0 0.58 _ 

Maple Grove Rd 

& 

Speedsville Rd 
D 38.0 0.86 

EBT=0.86 

SBL=0.86 

SBT=0.90 
D 49.5 0.94 

EBT=0.86 

WBL=0.86 

NBL=0.87 

NBT=1.01 

SBL=1.07 
SBT=0.87 

D 40.4 0.89 

EBT=0.91 

NBL=0.86 

SBL=0.85 

SBT=0.91 

Cherry Blossom 

Rd 

& 

Fountain St 

C 27.7 0.67 _ C 27.7 0.67 _ C 27.7 0.67 _ 

Maple Grove Rd 

& 

Vondrau Dr 
B 10.3 0.47 _ B 10.3 0.47 _ B 10.3 0.47 _ 

Maple Grove Rd 
& 

Beaverdale Rd 
A 8.0 0.61 _ A 8.0 0.61 _ A 8.0 0.61 _ 

Maple Grove Rd 

& 
Hespeler Rd 

C 22.7 0.71 _ C 22.7 0.71 _ C 22.7 0.71 _ 

Maple Grove Rd 

& 

Boxwood Dr 
A 7.4 0.60 _ B 14.9 0.75 _ A 8.2 0.63 _ 

 
*LOS, V/C and delay for overall intersection (with exception of specific critical movements as noted) 
 

As presented in Tables 3.11 and 3.12, most intersections are operating 

satisfactorily, with the following exceptions: 
 

Eagle Street and Speedsville Road:  The widening of Speedsville Road in 

2014 provides some relief for this intersection, however it continues to 
operate poorly, indicating that additional north-south crossing capacity 

(Highway 401 corridor) is required along another corridor.  No further 
improvements can be made at this intersection unless the south leg 

(Concession Road) is widened to four lanes.  
 

Maple Grove Road and Fountain Street:  2019 total traffic volumes result in 
poor intersection operation with critical movements on all approaches.  

There is insufficient green time to service the forecast demands and, as 
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such, additional physical capacity is required.  The introduction of new 
southbound and eastbound dual left turn lanes is recommended.   

 
Maple Grove Road and Speedsville Road:  2019 total traffic demands result 

in poor overall intersection operation with critical movements on all four 
approaches.  There is insufficient green time to service the forecast demands 

and, as such, additional physical capacity is required. The addition of an 

eastbound and northbound right auxiliary lane along with the widening of 
Speedsville Road to four lanes (Royal Oak Road to Maple Grove Road) is 

required to meet the 2019 travel demands.  
 

Tables 3.13 and 3.14 present the operational analysis for these two 
intersections with the recommended geometric improvements. 

 

 
Table 3.13 – Signalized Operational Performance 

AM Peak Hour 2019 Total Traffic With Geometric Improvements 
 

 
OPTION A OPTION B OPTION C 

Signalized 

Intersection* L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

L
O

S 

Delay 
(s) 

V/C 
Critical 

V/C>=0.8

5 

Maple Grove Rd 

&  

Fountain St 
C 29.4 0.64 _ C 29.4 0.64 _ C 29.4 0.64 _ 

Maple Grove Rd 
&  

Speedsville Rd 
B 15.3 0.68 _ B 14.8 0.66 _ B 15.3 0.68 _ 

 

Table 3.14 – Signalized Operational Performance 
PM Peak Hour 2019 Total Traffic With Geometric Improvements 

 

 
OPTION A OPTION B OPTION C 

Signalized 

Intersection* 
L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.85 

Maple Grove Rd 
&  

Fountain St 
D 41.1 0.86 SBTTR = 0.89 D 41.1 0.86 SBT = 0.89 D 41.1 0.86 SBTR = 0.89 

Maple Grove Rd 

&  

Speedsville Rd 
C 27.2 0.75 _ C 24.8 0.71 _ C 24.7 0.71 _ 

 

Overall the performance measures summarized in Tables 3.13 and 3.14 

indicate that the intersections will operate at acceptable levels of service for 
the 2019 horizon during both the AM and PM peak hours.   

 



City of   Boxwood Industrial Park 

Cambridge  Draft Transportation Impact Study 

 

EM3528 49 

3.5.2 Unsignalized Intersections:  Future Total Traffic (2019) 
 

Table 3.15 and Table 3.16 present the Synchro capacity analysis 
completed for the unsignalized intersections during the AM and PM peak 

hours under future total (2019) traffic conditions.  The Synchro output 
sheets for the unsignalized intersections are provided in Appendix 12 and 

13 for the AM and PM peak hours, respectively. 
 

Table 3.15 – Unsignalized Operational Performance 
AM Peak Hour 2019 Total Traffic 

 
OPTION A OPTION B OPTION C 

Unsignalized 

Intersections* 
Highest  

Movement 

LOS* 

Corresponding 

 Highest Movement 

Delay (s) 

Highest 

Movement LOS 

Corresponding 

Highest Movement 

Delay (s) 

Highest 

Movement LOS 

Corresponding Highest 

Movement 

Delay (s) 

Speedsville Rd 

& 
Briardean Rd 

WBLTR=F 60.8 
EBLTR=E 

WBLTR=E 

40.6 

49.8 
WBLTR=E 41.2 

Speedsville Rd 

&  

Royal Oak Rd. 

EBL=F 145.4 EBL=F 56.1 EBL=F 50.2 

Cherry Blossom Rd 

& 
Boxwood Rd 

N/SLTR=B 14.1 NBLTR=C 15.2 NBLTR=C 15.4 

Cherry Blossom Rd 

& 

Reuter Dr 

NBLTR=B 13.6 NBLTR= B 13.6 NBLTR=B 13.6 

Access ‘A’ 
& 

Boxwood Rd 

WBLR=A 
SBLT=A 

9.6 WBLR=B 10.2 WBLR=B 10.3 

Access ‘B’ 

& 

Boxwood Rd 

N/A N/A WBLR=B 10.8 WBLR=B 10.2 

Access ‘C’ 
& 

Maple Grove Rd 

NBLR=F 53.2 N/A N/A NBLR=E 40.0 

*NB-TLR:  Northbound Through/Left/Right Lane 
 

Table 3.16 – Unsignalized Operational Performance 

PM Peak Hour 2019 Total Traffic 
 

OPTION A OPTION B OPTION C 

Unsignalized 

Intersections* Highest 
Movement 

LOS* 

Corresponding  
Highest Movement 

Delay (s) 

Highest 
 Movement LOS 

Corresponding  
Highest Movement 

Delay (s) 

Highest 
Movement LOS 

Corresponding  
Highest Movement 

Delay (s) 

Speedsville Rd 

& 

Briardean Rd 

WBLTR=F 

EBLTR=F 

337.6 

195.3 

WBLTR=F 

EBLTR=F 

120.0 

>500 
WBLTR= F 114.8 

Speedsville Rd 

&  
Royal Oak Rd. 

EBL=F 

EBR=F 

>500 

>500 

EBL=F 

EBR=F 

>500 

>500 

EBL=F 

EBR=F 

>500 

>500 

Cherry Blossom 

Rd 

& 

Boxwood Rd 

NBLTR=D 

SBLTR=D 
30.0 NBLTR=D 31.9 NLTR=D 32.0 

Cherry Blossom 
Rd 

& 

Reuter Dr 

NBLTR=C 19.0 NBLTR=C 19.0 NBLTR=C 19.0 

Access ‘A’ 

& 
Boxwood Rd 

WBLR=A 

SBLT=A 
9.7 WBLR=B 10.2 WBLR= B 10.2 

Access ‘B’ 

& 

Boxwood Rd 

N/A N/A WBLR=B 12.7 WBLR=B 10.8 

Access ‘C’ 
& 

Maple Grove Rd 

NBLR=F >500 N/A N/A NBLR=F >500 

*NBTLR:  Northbound Through/Left/Right Lane 
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As presented in Tables 3.15 and 3.16, all of the unsignalized intersections 
during the AM and PM peak hour are operating satisfactorily, except for 

Speedsville Road and Briardean Road, Speedsville Road and Royal Oak Road 
and Maple Grove Road and Access ‘C’ 

 
Speedsville Road and Briardean Road:  This intersection operates at a poor 

level of service under all access options with high delay to side street traffic.  

A review of traffic signal warrants for the three access alternatives 
determined that only access Option B meets the warrant.  Traffic signal 

warrant analysis was conducted using the Ministry of Transportation of 
Ontario’s (MTO) traffic signal warrant methodology1.  The warrants were 

conducted using the PM peak hour volumes and forecasting the additional 
seven hours based on daily traffic variation for urban roadways. The signal 

warrants summary sheets are provided in Appendix 14. With the 
signalization of the intersection, it is recommended that left turn auxiliary 

lanes be introduced on all four approaches.   
 

Speedsville Road and Royal Oak Road:  Total 2019 traffic scenarios continue 
to show unacceptable and unsafe levels of delay for eastbound traffic. 

Therefore, traffic signal warrants were conducted using the MTO’s traffic 
signal warrant methodology.  The warrant summary sheets are provided in 

Appendix 14 and indicate that the minimum vehicular volume warrant is 

met in excess of 259% and the delay to cross traffic warrant is met to a 
maximum of 79% for access Option A.  Given that Royal Oak Road is a 

significant access roadway to the existing and expanded development lands 
and that the signal warrants are very close to thresholds, it is recommended 

that a traffic signal be considered for this location in 2019.  These warrants 
can be reconfirmed in the future and a final determination made at that 

time.   
 

Proposed Access ‘C’ onto Maple Grove Road will not operate satisfactorily as 
an unsignalized intersection, given the traffic volume demands at the access 

and along Maple Grove Road, under any of the three access options.  The 
only access option that will operate acceptably is Option ‘B’ which does not 

have an access onto Maple Grove Road.  Access Option ‘B’ requires a traffic 
signal at the Maple Grove Road and Boxwood Road intersection as well as at 

the Royal Oak Road and Speedsville Road intersection. 
 

Table 3.17 summarizes the performance of the intersections discussed 
above with the recommended geometric improvements 

 
 

                                                 
1 MTO Traffic Signals - Ontario Traffic Manual (Book 12) 
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Table 3.17 –New Signalized Intersection Performance 
AM and PM Peak Hour 2019 Total Traffic 

 
OPTION A OPTION B OPTION C 

Signalized 

Intersection* 
L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.8

5 

L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.8

5 

L

O

S 

Delay 

(s) 
V/C 

Critical 

V/C>=0.8

5 

AM PEAK HOUR 

Speedsville Rd 

&  

Briardean Rd. 
Unsignalized A 6.4 0.44 _ Unsignalized 

Speedsville Rd 

&  

Royal Oak Rd. 
A 8.1 0.51 _ A 7.1 0.48 _ A 7.0 0.47 _ 

PM PEAK HOUR 

Speedsville Rd 

& 
Briardean Rd 

Unsignalized A 9.9 0.57 _ Unsignalized 

Speedsville Rd 

&  

Royal Oak Rd. 
C 27.2 0.75 _ C 24.8 0.71 _ C 24.7 0.71 _ 

 
 

A review of Table 3.17 reveals that all intersection will operate at a LOS of 
C or better with no critical movements. 
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4.0 Conclusions  
 

The traffic impact of the proposed Boxwood Industrial Park was analyzed for 
the AM and PM peak hour conditions.  The following conclusions were 

derived from the completed roadway and intersection operational analysis, 
which included the review of existing and future background 2014 and future 

total (2014 and 2019) travel demand scenarios: 

 

• Within the study area there are a number of intersections which have 

traffic movements operating at poor levels of service under the existing 
2008 traffic scenario.  These intersections include: Eagle Street and 

Speedsville Road, Maple Grove Road and Boxwood Drive and Speedsville 
Road and Royal Oak Road. 

• The Boxwood development site is anticipated to develop in two phases.  
The first phase is forecast for completion by 2014 and the second phase 

(build out) is to be completed by 2019.  The overall site is expected to 
generate 895 AM peak hour trips and 840 PM peak hour trips. 

• Background traffic was comprised of a 1% per annual growth in through 
traffic on study area perimeter roadways and East Side Lands (ESL) 

generated trips based on the 2021 build out.  The ESL were forecast to 
generate a total of 1564 and 1361 new vehicle trips, in the AM and PM 

peak hours, respectively. 

• Traffic analyses were completed for the 2014 and 2019 time horizons and 
the recommended traffic control and geometric improvements are 

summarized in Exhibits 4.1 and 4.2, respectively.  The improvements 
are also listed below by time frame: 

 

Required by 2014 

 

• Royal Oak Road and Speedsville Road:  eastbound and northbound 

exclusive left-turn auxiliary lanes; 

• Speedsville Road to be widened to four lanes between Eagle Street and 

Royal Oak Road; 

• Intersection of Speedsville Road and Eagle Street requires  channelization 

of the westbound right turn lane; 

• Eagle Street to be widened to four lanes from Industrial Road to 

Speedsville Road; 

• Maple Grove Road and Speedsville Road:  northbound and southbound 
exclusive left-turn auxiliary lanes; 
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• Maple Grove Road and Boxwood Drive requires traffic signals and a 
southbound left turn auxiliary lane; 

• Maple Grove Road to be widened to four lanes between 2014-2016; 

• Maple Grove Road and Hespeler Road intersection would benefit from an 

additional northbound left turn lane.  This new lane is not essential until 
2019, but it would be advisable to construct it as part of the Maple Grove 

Road widening.  

 

Required by 2019  

 

• Speedsville Road to be widened to four lanes between Royal Oak Road 

and Maple Grove Road; 

• Speedsville Road and Royal Oak Road intersection requires signalization; 

• The intersection of Maple Grove Road and Speedsville Road requires and 
exclusive eastbound right turn lane and north right turn lane; 

• The Fountain Street and Maple Grove Road intersection requires an 
eastbound and southbound left turn lane to create dual left turn lanes;  

• Intersection of Briardean Road and Speedsville Road to be signalized and 
left turn auxiliary lanes introduced on all four approaches. 

• Proposed Access ‘C’ onto Maple Grove Road will not operate as an 
unsignalized intersection under access Options A or C in either the 2014 

or 2019 horizon.  The intersection requires signalization, however given 

the intersection spacing along Maple Grove Road, another traffic signal at 
this location would not be desirable as it would negatively impact the 

operation and function of Maple Grove Road. 

• Since Access ‘C’ is in both access Options A and C, access Option B is 

recommended as the preferred configuration.   

• Option B can have either one or two access points onto Boxwood Drive 

from the northwest parcel.  The northerly of these two accesses would 
intersection Boxwood Drive about 250m south of Maple Grove Road.  

While this second access is not required from a traffic capacity 
perspective, it will provide easier access to the northern most lots thereby 

reducing the reliance on Street ‘C’ for access to/from the subdivision.  
This is and important element in the future, because as new or expanded 

development in the area (e.g. Toyota, East Side Lands) occurs, travel 
demands along Street ‘C’ will increase.  Having a second westerly access 

will reduce the need for all subdivision traffic to use Street ‘C’ to access 

the adjacent street system. 

• Additionally, street ‘C’ which connects Briardean Road to Boxwood Drive 

through the site should be constructed to a collector road standard.  This 
will provide a viable alternative to Royal Oak Road for east-west traffic.  



LEGENDLEGENDLEGENDLEGEND

New Signalized Intersection

Stop Sign

Through Traffic Lane

Turning Traffic Lane (Right or Left)

New Lane Configuration

N.T.S.

EXHIBIT 4.1

2014 RECOMMENDED LANE CONFIGURATION AND TRAFFIC CONTROL

Maple Grove Rd.

Briardean Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Left turn lane extended back to 

Royal Oak Rd

Channelized right turn lane



LEGENDLEGENDLEGENDLEGEND

New Signalized Intersection

Stop Sign

Through Traffic Lane

Turning Traffic Lane (Right or Left)

New Lane Configuration

N.T.S.

EXHIBIT 4.2

2019 RECOMMENDED LANE CONFIGURATION AND TRAFFIC CONTROL

Maple Grove Rd.

Briardean Rd.

Cherry Blossom Dr.

Royal Oak Rd.

Toyota North Entrance

Eagle St.

Toyota South Entrance

Fisher Mills Rd.

Signalization required for 

Access Option  B only




