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Abstract 

This report synthesizes the results of a travel demand study that was conducted for both 

Fredericton and Saint John UNB campuses. The need for this study derived from UNB’s 

“Toward 2030 Strategic Plan,” when UNB’s Transportation Task Force was tasked with 

developing principles for campus-specific transportation plans. This study aids this task 

by collecting travel demand data for UNB.  For seventeen days, the study looked at key 

entry points at UNB’s campuses. The total two-way travel demand observed in terms of 

average daily traffic was 16276 vehicles, 2482 pedestrians, and 36 cyclists at the 

Fredericton campus, and 4305 vehicles, 45 pedestrians, and 8 cyclists at the Saint John 

campus. Trip rates were then generated that were compared to ITE’s Trip rates. This 

comparison found that since ITE’s trip rate models are based on a limited data set, trip 

estimates for smaller universities may fall outside the range of existing models.  
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Chapter 1: Introduction 

The University of New Brunswick (UNB) is a public university with close to 10,000 

students and upwards of 4,000 employees, full and part time, between both Fredericton 

and Saint John campuses [6]. UNB’s Saint John and Fredericton campuses generate 

significant volumes of traffic within the cities throughout the school year, however, travel 

demand associated with UNB has never been quantified. Previous studies such as UNB’s 

parking strategy approved in 2018 have looked at parking demand but there has not been 

an investigation of demand by mode or by time of day. While the Institute of 

Transportation Engineers (ITE) publishes a Trip Generation Manual, which identifies a 

process for estimating travel demand for a variety of land uses, including universities, it 

has its limitations. Some are that it provides estimates in terms of vehicle demand, which 

can be problematic since it does not identify other significant modes of travel that are 

present at public universities, such as walking, biking and transit. As well, some of the 

models for estimating are based on limited data sets that can produce inaccurate estimates 

if the available data is outside the range of the model. To properly plan for transportation 

needs at UNB, and to better inform travel demand modeling in Saint John and 

Fredericton, it is important to quantify the travel demand at each of these campuses. This 

report presents the results of a research study that quantified travel demand by mode at 

15-minute intervals at key entry points to both campuses over a 48-hr period.  

1.1 Background 

The UNB Transportation Task Force (TTF) was tasked with the development of broad 

principles to be used on both campuses in developing campus-specific transportation 

plans [1]. In doing so the TTF reviewed several of the UNB published planning 
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documents including the recently adopted “Toward 2030 UNB Strategic Plan.” UNBs 

TTF notes that although the “Toward 2030 Strategic Plan” does not directly discuss 

transportation, transportation is implicitly impacted. TTF outlines specific actions that 

could potentially impact transportation at UNB or are impacted by transportation 

available. Some of these include goals such as growing the student population to 15,000; 

expanding graduate student enrolment to 25% of the student body; leading sustainability 

and environmental responsibility across Canadian universities; reduce UNB’s liability in 

deferred maintenance by 50%; and work Toward a carbon neutral future [6]. Aside from 

UNB’s 2030 Strategic plan the UNB TTF documented reoccurring transportation issues 

that have been consistently discussed for decades within the UNB community. These 

issues include: 

• UNB Fredericton not having enough parking where people feel they need it. 

• UNB Saint John is located far from city activity and population centres, meaning 

people feel the need to own a car, (especially the case for the Saint John campus). 

• City transit in Fredericton and Saint John does not meet the needs of students. 

In response to these issues, studies that have looked at parking location and occupancy 

have been conducted (UNB parking study done in 2020), before or since this no studies 

have addressed the task of quantifying travel at UNB. Moving forward, a more strategic 

quantitative approach for transportation at UNB is required if progress is to be made at 

the campuses [1]. Understanding travel demand in an area is an important component in 

Transportation Planning. Quantifying travel demand at UNBs campuses is a foundational 

step to begin to address the campus transportation issues through an informed 

engineering and planning approach. This is important for UNB moving forward with 
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their strategic plan as this will enable UNB to measure the impacts of growing their 

number of students. 

1.2 Problem Definition 

Both UNB campuses in Fredericton and Saint John are significant travel generators 

within the cities, yet the extent of the travel demand for both campuses is not well 

understood. Some parking studies exist, but no other traffic studies have been completed. 

This research attempts to give a better understanding of the travel demand generated by 

UNB’s campuses and will be foundational for future planning efforts including travel 

demand modeling. 

1.3  Study Goal 

The overall goal of this research was to quantify travel demand to and from UNB by time 

of day, direction, and mode of travel, for both Saint John and Fredericton campuses. 

Completion of this goal by getting short term traffic counts gives future planning a better 

estimate of travel demand at the campuses. To achieve this goal the following objectives 

were undertaken: 

•  Collect short term traffic counts at key cordon points on both campuses by time 

of day, direction, and mode of travel, as per guidance from the ITE Trip 

Generation manual. 

•  Summarize results and compared to ITE Trip Generation rates for universities by 

dependent variable (e.g., # of students per campus) and compare to results from 

UNB travel survey. 

• Develop trip rates for UNB, by time of day, day of the week, and by campus. 
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• Determine the mode split of modes used to commute, including passenger 

vehicle, walking, bicycling, and transit. 

1.4  Scope and Limitations of Study 

The research contained in this report had considerable constraints due to time. For this 

research, completing the proposal, getting permissions, gaining access to equipment for 

data collection, and collecting the data was all done within UNB’s 2023 Winter semester, 

January 1st, 2023- April 30th, 2023. All the critical data were collected, however, due to 

the time frame limitation on this report some less crucial data were omitted. This research 

has the following limitations: 

• The UNBF campus was cordoned off such that it includes St. Thomas University 

(STU), as well as New Brunswick Community College (NBCC) due to their co-

location. This resulted in travel data that also includes that which is generated by 

these institutions. This study does not differentiate travel between these 

institutions.  

• The Fredericton campus has several transits stops that are of interest. Ideally, they 

would all be observed, however, due to time constraints only stops on Pacey 

Drive were observed. Future research may try to capture more of UNBFs transit 

rideshare. Note: Fredericton’s new transit counters could be of use.   

• Some entrances/exits on the Fredericton Campus were omitted due to time 

constraints of this study.  

• Due to the time of year (winter season) the share of travel by bicycling and 

walking may be underrepresented compared to the fall months.  
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Chapter 2: Literature Review 

The Literature Review section provides a background on the type of research conducted 

for universities regarding travel demand modeling. It also shows where this research is 

lacking and how this project begins to fill in that gap. 

2.1 Special Generators in Travel Demand Modeling 

2.1.1 How Special Generators Impact Travel Demand Models 

In Transportation Planning there are numerous ways of modeling travel demand within 

an area. Different models may be traditional four step models, or more complex activity 

or tour-based models that can allow for a more disaggregate analysis. The results from 

these models can give clearer views of how transport networks operate within an area. 

This can be useful to those making transportations decisions regarding system and facility 

design, as well as to those developing transportation policy [2]. Typical uses of these 

models can include evaluating highways and transit projects, performing site impacts 

studies for new developments, assessing air quality including green house gas emissions, 

etc., [2].  

A traditional four step travel demand model includes the following steps: trip generation, 

trip distribution, mode choice and route assignment. The purpose of this type of model is 

to capture and reflect the real-world travel characteristics. To do this it is important to 

have travel counts/volumes which can be used to “calibrate” the model. The first step 

“trip generation” is where trip volumes regarding productions and attractions of different 

zones are estimated. The estimates of trip activity using trip rates are typically based on 

household and employment data in a particular zone/area [2]. If enough trips in real life 
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are generated in an area that are not captured by the employment and household data, the 

model may become significantly less accurate. Identification of the source of these trips 

may be required. This can happen in the presence of what is called “special generators.” 

Special generators will increase or decrease levels of travel that will result in under or 

over predictions of travel volumes in a model if they are not accounted for. An example 

of a special generator could be a university generating and/or attracting a significant 

number of school and work trips that otherwise would not exist in that area or be captured 

in traditional datasets. Another example could be a high-volume airport that has many 

travelers during off peak periods. Conversely, places of non-traditional employment 

activity may result in a model that overpredicts travel. An example of this could be a 

military base that generates travel requirements of its employees that tends not to utilize 

the road network like a typical employer [4], (i.e., not a typical 9 to 5 job). These 

examples illustrate that there is a need to accurately account for special generators in a 

travel demand model if they exist within or near an area of interest. 

2.1.2 How Special Generators can be Categorized 

Special generators may be defined as: case specific sites within an area that produce a 

significant number of trip attractions or productions. They may have unique trip patterns 

not captured by the general equations and rates, used in the modeling process [4]. Since 

not all special generators will produce or attract trips the same way, three classification 

categories have been identified for them: regular, periodic, and special [4], [5].  Regular 

special generators are ones which produce trips regularly (i.e., through weekdays and/or 

on weekends) while the other two do not [4]. Examples of periodic special generators 

may be an annual festival such as an exhibition. A “special” special generator is one 
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which cannot easily be classified into the other two categories [4]. A university is viewed 

as a Regular special generator.  

2.1.3 Necessity of Including Special Generators in Travel Demand Modeling 

According to the Florida Department of Transportation Research Office, the use of 

special generators should be discouraged as their presence can affect the transferability 

and generality of a model [4]. They indicate that a well-developed trip generation module 

could potentially better represent the area of study. However, with limited time and/or 

resources introducing special generators can be a useful tool in forcing the model to 

replicate the real-life scenario of the area [4]. It should be noted that special generators 

may have a specific trip purpose in which the subsequent steps (trips distribution and 

mode choice) will be uniquely different than the rest of the trips in the model. An 

example of this may be a large cruise terminal with many tourists visiting an attractive 

city; typically, tourists will not have as much of a time constraint as daily commuters in 

the area. In this case the special generator (cruise terminal) may need to assign trips 

differently. This illustrates that special generators do not necessarily only affect the trip 

generation step. The Florida DOT Research Office notes that University Campuses 

should be considered as special generators since they are unique in that employees and 

students do not come to campus at the same time. They point out that Students attending 

universities such as University of Florida may regularly attend classes and live on 

campus, but students at community colleges such as Santa Fe College typically do not 

live on campus and may only attend class once or twice a week. They state the following 

conclusion about irregular traffic generated by post-secondary educational institutions: 
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 “These unique characteristics have a major impact on the transportation system 

 and treating them no different from a state capital or a major downtown employer 

 does not realistically represent the transportation system and how people use the 

 system.” 

    -Department of Transportation Research office, 2010 

2.1.4 Case Study: Incorporating a Special Generator in a Travel Demand Model 

This section provides an example of a travel demand model that included a university as 

a special generator and describes the process that was taken to include it in the model. 

Only discussion on how it developed trip rates for its campus is discussed here. All 

information contained in this section was taken from the Lincoln Metropolitan Planning 

Organisations Travel Demand Model Development and Validation Report [3].  

The City of Lincoln (capital city of Nebraska) had developed their own travel demand 

model for the city. The purpose of this model outlined was to support the development of 

the MPO’s long-range transportation plan. It was specified the model could also be used 

to test the outcomes of specific land use or roadway changes in the short or long run. The 

Lincoln MPO Travel Model used a traditional four-step model. It included all person 

trips, including trips made using transit and non-motorized modes (walking and 

bicycling). Their updated model includes AM and PM peak periods and an off-peak 

period. The University of Nebraska, Lincoln (UNL), is a typical institution that offers 

four-year programs. This facility generates a significant number of trips everyday, and 

many students who attend, tend to live near or on the campus. Because of this the 

university was included in their model as a special generator.  
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In estimating the number of attractions to this university, information on employment 

was gathered from the university’s website. Employment included 100% of full-time 

employment (FTE) workers and 50% of the part time workers (i.e., the total number of 

part time workers was multiplied by 0.5), while enrolment data was attained from the 

university’s website. According to their website the university had a total undergraduate 

enrollment of 23,805 in fall of 2022 [8]. To get the employment and enrolment data into 

estimates of attractions for the trip types specified above, trip rates were required. They 

specified that detailed survey data could be used to produce trip rates for different types 

of attractions, however, this data was not available nor collected. What was done instead 

was, that they specified a special generator model for their university based on other 

university special generator surveys from other jurisdictions. It is worth noting that the 

model in this report was quite detailed and included intercampus travel as well. 

2.2 ITE Trip Generation Manual for demand estimates 

Although not what UNL did in developing trip rates for their special generator, it is 

typically recommended to collect site specific data to estimate trips connected to a special 

generator [2]. However, if this cannot be done, the Institute of Transportation Engineers 

(ITE) Trip Generation Manual presents a summary of the trip generation data that have 

been voluntarily collected and submitted to ITE.  According to ITE’s website the trip 

generation database includes both vehicle and person trip generation for urban, suburban, 

and rural settings [7]. The research conducted in this report utilises the 10th Edition, 

Volume 2 of the manual which contains within it trip generation plots for specific land 

use descriptions. This includes trip plots for all combinations of available land uses, time 

periods, independent variables, settings, and trip types (vehicle or person). The manuals 
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plots are based on provided regression equations that can be used for estimating trips 

ends with measurable independent variables such as numbers of students and number of 

employees. This report used specifically vehicle trips generated by university campuses. 

This manual is useful when generating trip estimates for special generators, however, has 

its limitations. Limitations to this manual are that some of the models it provides is based 

on a limited data sets that smaller university campuses (such as UNB’s Saint John 

campus) do not fit well into. By completing this research, it is possible to obtain trip 

generation rates for smaller campus.    
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Chapter 3: Methodology 

This chapter outlines the process for conducting the traffic study at the UNB Fredericton 

and Saint John campuses.  

3.1 Traffic Data Counting 

The data for this study were obtained through counts of travelers into and out of the UNB 

campuses observed through video data collection at key cordon points to both campuses. 

Video was the preferred method to obtain counts that were multimodal, including vehicle, 

pedestrian, bicycle, and transit. Miovision Scout cameras were used to record video for 

48 hours at each cordon point. A Miovision Scout device is a portable camera made for 

traffic data collection. It can operate unattended on site for days at a time and has 

considerable weather resistance. It was preferred over traditional counting devices such 

as tube counters since it can also capture pedestrian and bus travel. This device made it 

possible to capture transit data without requiring a person to be on site. For these reasons 

it was deemed more versatile and better suited for this study. Miovision does offer 

automated video processing, however, the cost to do so for this study did not allow for 

this. Figure 1 shows an example of a Miovision Scout unit both mounted to a pole as well 

as a close up of the recording screen. 
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Figure 1: Miovision Scout Unit Setup (Left: recording screen closeup, right: 

mounted unit to lighting pole) 

Ideally, a 48-hour count would have run from early morning to early morning, to get as 

close to two days as possible. This would provide one 24-hr count for one full day and 

two-part day counts that together made a 24-hr count. For example, the University Av. & 

Beaverbrook entrance count started 9:30AM, Monday, March 20th, and ended on 

Wednesday, March 22nd at 9:30AM. This was a 48-hr count spread over three days. It 

would have been better to begin data collection prior to morning peak hours however, 

due to limitations on when help was available to set the cameras up this was not possible. 

To keep the cameras running on site for more than 48 hours would not have been possible 

due to the limitation on the battery life of the cameras. For these reasons 48-hours counts 

were accepted. Also, since travel demand is typically delineated between weekday and 

weekend travel it was not considered critical that all 48 hours be collected strictly over 

two days. Since a typical class is offered on Mon/Wed/Fri or on a Tues/Thurs it was 

assumed that travel demand was similar on a Mon., Wed., or Fri., and on a Tues., or 



13 

 

Thurs. By piecing together, the two part-day counts, variation of travel demand by day 

trend was captured. This study explored whether there were noticeable differences 

between data collected on these days, Tues. or Thurs., and Mon., Wed., or Fri. 

ITE’s Trip Generation manual provides estimates for an average 24-hr day. To generate 

this type of trip rate for UNB it would be required to have 24-hr counts. Collecting data 

for this long of a period at each campus entrance would typically involve temporary road-

based counters which would only capture vehicles and not walking, biking or transit. As 

mentioned, with The Miovision Scout this data was able to be attained for full 48-hr 

counts.  

3.2 Cordon Points 

This section outlines the cordon study area and the counting stations that data was 

collected at, for each campus.  

3.2.1 Saint John Campus 

Figure 2 presents the cordon area for UNB’s Saint John campus, and the locations for 

counting stations. Double ended arrows indicate the enter/exit counting stations. Stations 

have been numbered and circled. Locations 1 and 2 are primarily vehicle access and are 

open to pedestrian and cyclist use as well. Location 3 is a concrete trail used by 

pedestrians and cyclists going between UNBSJ and the Saint John Regional Hospital. 

The Saint John campus has two Transit stops for bus travel. Both locations are within the 

cordon study area and may be seen circled in Figure 2 as well. This is all the count 

stations that were observed at the Saint John campus.  

 



14 

 

 

Figure 2: Saint John Campus Cordon Area, and Count Locations 

3.2.2 Fredericton Campus 

Figures 3 presents the cordon area for UNB’s Fredericton campus, and the locations for 

counting stations. Stations have been marked in the same way as the Saint John Campus. 

The Fredericton campus has five main access locations numbered 1 to 5. Locations 1, 2, 4 

and 5 provide access for vehicles as well as nonmotorized modes. Location 3 is an 

1 

2 

3 
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unpaved trail used predominantly by nonmotorized modes but excluded from data 

collection due to time constraints.  The transit locations observed were along Pacey 

Drive. This was one location with two separate stops.  

 

Figure 3: Fredericton Campus Cordon Area, and Count Locations 

1 2 

3 

4 

5 
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It should be noted that data were only collected on traffic entering and exiting the UNB 

Fredericton Campus and not traffic associated with accessing buildings along Windsor St. 

This includes Head Hall Complex and St. Thomas University. Along Windsor Street 

there are several small parking lots that are access points into the university. These 

locations although not major access points generate significant travel. Including them 

would give more accurate estimates of travel demand. It is worth noting that Saint 

Thomas University (STU) is located towards the bottom left corner in (southwest) Figure 

3. It can be inferred that some of STU’s travel was not captured due to students walking 

from Montgomery St., and parking where data was not captured (bottom left corner 

parking lot not captured).  

3.3 Assumptions and Methods 

In collecting these data, it was assumed there were no “pass through” trips, i.e., all 

counted trips are to and from the campus. All data collection procedures/methods carried 

out conformed to guidance prescribed by Trip Generation Handbook, 3rd Edition. Details 

from the handbook, specifically chapter 3 outlined the following guidance. 

3.3.1 Modes of Travel 

The following guidance was given for how to determine each travel mode: 

• If a person crosses the site cordon line in a personal passenger vehicle or truck, 

vehicle is considered the travel mode. 

• If a person crosses the site cordon line in a transit vehicle, transit is considered the 

travel mode. 
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• If a person crosses the site cordon line as a pedestrian or on a bicycle, the travel 

mode (for trip generation purposes) depends on whether other modes are used on 

the trip: 

 If a person uses transit on any part of the trip, transit is considered the primary trip 

mode. A person may walk or bicycle to or from transit, but transit typically covers 

the longest distance. 

 If a person uses a personal passenger vehicle or truck on any part of the trip (and 

does not use transit), vehicle is considered the primary trip mode. 

 If a person uses a bicycle on any part of the trip (and does not use transit or a 

motor vehicle), bicycle is considered the primary trip mode. 

 If a person walks the entire length of the trip, walking is the primary mode. 

There was some limitation to this guidance as it was not known whether a person who 

walked onto the campus used transit and therefore any person walking onto either 

campus was considered a walk trip.  

3.3.2 Time Period of Collection 

The guide states that it is necessary to establish a timeframe for which data is desired. 

First it needs to be determined the season or month. For this study there was a limited 

time frame to collect the data within the winter semester. Second it needed to be 

determined the day of week of interest, such as a weekday, or a weekend. For this study, 

any 48-hr cycle that captured both Mon., Wed., or Fri., and Tues., or Thurs., trends was 

acceptable. Thirdly, the time of day was of interest. For this study the goal originally was 

to capture peak hours and was then shifted to contain full day counts. This way average 

daily traffic (ADT) could be estimated; however, no seasonal adjustment factors were 
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available, which could have helped estimate an annual average daily traffic volume 

(AADT).  

3.3.3 Data Collection Basics: Observation Counts 

There are two techniques available for collecting trip data at a site: observation counts, 

and survey/interview. Observation counts include both in person counting or a person 

viewing a video, and automated tube counter. This study utilised viewing video recorded 

trip data. The guide says that if it is possible and practical to conduct the necessary data 

collection by observation counts alone, it is preferable to do so. Since a count requires 

fewer resources because planning a count is easier than an interview.  

It was assumed that cordoning off UNBs campuses created what ITE’s guide refers to as 

an “Isolated Site.” An Isolated site is one that a data collector can determine accurately, 

through observation only, the primary mode of travel for each person & vehicle arriving 

or departing the site. Non-isolated sites are recommended to also have interviews. The 

guide also gives advice for pass-by trips and internal capture trips; however, these were 

not considered in this study. The guide also gave details on collecting vehicle occupancy 

for site with on site parking, however, this was outside the scope of this study.  

3.4 Procedure 

This section documents the process that was followed to collect the data at the entrance 

locations outlined in the previous section.  

3.4.1 Permissions 

Since this was non-participant observational research, there was not a requirement for a 

Research Ethics review, however, the use of video data for traffic counting needed to be 
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vetted by several parties prior to collecting data: Security and Traffic on the Fredericton 

Campus, Environmental Health, Safety & Security on the Saint John Campus. 

Consultation with the UNB Records Management, Access, and Privacy Coordinator, the 

Research Ethics Board, and the Transportation Departments in both Fredericton and Saint 

John. Following approvals, a letter was sent to the UNB community informing them of 

the study. A copy of this letter may be found in Appendix A. 

3.4.2 Data collection 

Prior to camera setup a site visit at both campuses confirmed that all the counting 

locations shown in the previous figures were valid access points and that there were street 

lighting poles or power line poles within proximity of the counting stations to physically 

mount the Miovision units. For this project, 6 Miovision Scout units were available, two 

were borrowed from the City of Fredericton, two from the City of Saint John, and two 

from EXP.  

The collection period began on Monday March 20th, 2023, and ran until Wednesday April 

5th, when the final cameras were taken down. Due to constraints on the availability of 

Miovision traffic counters, cameras were rotated through the stations on a 48-hr cycle. 

On Monday, March 20th, 2023, Miovision Scout cameras were set up at entrancess 1 & 2 

(Beaverbrook location) for 48 hour counts and taken down March 22nd. This was done 

with the City of Fredericton’s cameras. Wednesday, March 22nd, 2023, cameras from 

EXP were set up at entrance 4 (Duffle Dr. and Wu Center) for 48 hour counts and taken 

down March 24th. The following Monday, March 27th three cameras were set up; one at 

entrance 5 (Kings College) and two at the two Pacey Drive transit stops. These counts 

lasted for 48 hours. Tuesday, March 28th cameras were set up at the Saint John Campus; 
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one at each vehicle entrance (entrances 1 & 2 from Figure 1), and one at the walking trail 

(entrance 3). These counts lasted 48 hours. Finally on Monday, April 3rd cameras were 

set up at each of the UNBSJ transit stops shown in Figure 2. These were 48 hour counts 

as well. This concluded the data collected process for this project. See Table 1 for this 

collection data summarized. Note: Start and end times were the same since counts were 

exactly 48 hours. Pictures of examples of camera setups for UNB’s Fredericton and Saint 

John campuses may be seen in Figures 3 and 4, respectively. The remainder of site setup 

photos for each cordon point may be found in Appendix B. 

Table 1: Cordon Point Location's Start Times and Dates for Collection Period 

Campu

s 

Cordon 

Point Entrance 

Start/End 

Time Start Date End Date 

Frederi

cton 

1 

University Av. & 

Beaverbrook 9:30 AM 

Monday March 

20th 

Wednesday, 

March 22nd 

2 

Nicholson & 

Beaverbrook 9:34 AM 

Monday March 

20th 

Wednesday, 

March 22nd 

3 Gravel Walk Trail N/A N/A N/A 

4 Duffie Dr. 9:30 AM 

Wednesday 

March 22nd 

Friday, March 

24th 

4 Wu Centre 9:15 AM 

Wednesday 

March 22nd 

Friday, March 

24th 

5 Kings College 2:00 PM 

Monday March 

27th 

Wednesday, 

March 29th 

Transit 1st Pacey Dr. St. 2:05 PM 

Monday March 

27th 

Wednesday, 

March 29th 

Transit 2nd Pacey Dr. St. 2:21 PM 

Monday March 

27th 

Wednesday, 

March 29th 

Saint 

John 

1 Main Ent. 9:15 AM 

Tuesday, March 

28th 

Thursday, March 

30th 

2 Hospital Ent. 10:00 AM 

Tuesday, March 

28th 

Thursday, March 

30th 

3 Walk Trail 10:15 AM 

Tuesday, March 

28th 

Thursday, March 

30th 

Transit Bird Hall 10:00 AM 

Monday April 

3rd 

Wednesday 

April 5th 

Transit Nursing Building 10:00 AM 

Monday April 

3rd 

Wednesday 

April 5th 
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Figure 3: UNBF Duffie Drive Entrance Setup 

 

Figure 4: UNBSJ Hospital Entrance Setup 
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3.4.3 Video Data Analysis 

The total length of footage for analysis was 24 days. The footage was observed manually 

by me with some help from several other Transportation graduate students, and counts 

were done by tallying on paper all travelers as “in” or “out,” at each cordon point. Each 

48-hr count was broken into 15-minute intervals. It was done this way so that peak hours 

could be analyzed. Unfortunately, vehicle occupancy was not captured due to the 

degraded quality of the camera resolution. Transit data was analysed by recording when 

the bus stopped and how many persons got on and off. This data was then manipulated in 

Microsoft Excel for generating descriptive statistics. Figures 5 & 6 present examples of 

the recorded footage that was analysed for Fredericton and Saint John campuses, 

respectively.  

 

Figure 5: Video Footage Example at Beaverbrook & University Av. Entrance 
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Figure 6: Video Footage Example at UNBSJ Main Entrance 
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Chapter 4: Results 

This section presents the results obtained from the cordon counts discussed above, as well 

as some interpretation of the results. The data is organised so that any future use of these 

data could be done with what is presented here and use of the raw data not necessary.  

4.1 Summarized Volumes 

This section summarizes the total volumes counted for the study. Volumes are 

categorised by campus, entrance, direction, mode, and time of day. Table 2 presents the 

total ADT volumes by direction counted for each entrance at each campus, by each mode. 

This data was calculated by taking the 24-hour average of the 48 hour counts at each 

cordon point. For this table it should be noted that the Saint John Pedestrian volume 

omitted the hospital walk trail due to time constraints, as well, the University Av. & 

Beaverbrook Entrance did not count Pedestrians from both 9PM - 12AM the first day and 

10PM - 6AM on the second day. Given pedestrian count observations at other entrances 

during this time frame, it was assumed the volumes were negligible and not tallied due to 

time constraints.  
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Table 2: Total Campus Travel Volume by Entrance, Mode & Direction (ADT) 

  Mode 

Entrance:  Vehicle Pedestrian Cyclist 

Fredericton: In  Out In  Out In  Out 

Kings College Ent. 1834 1700 685 620 10 6 

University Av. & Beaverbrook Ent. 2595 3067 294 301 9 6 

Nicholson & Beaverbrooke Ent. 706 684 103 97 1 0 

Wu Centre Ent. 674 736 83 80 2 1 

Duffie Drive Ent. 2263 2022 114 107 0 2 

Fredericton Total: 8072 8209 1279 1205 22 15 

Saint John:             

Main Tucker Park Ent. 1814 1716 5 4 2 4 

Secondary Ent. 313 463 15 21 1 1 

Saint John Total: 2127 2179 20 25 3 5 

The volumes in Table 2 show that not only are UNB’s Fredericton and Saint John 

campus’s autocentric but that their geographic location within each of the cities affect 

how people travel. For example, approximately 12% of travel to UNBF was by walking, 

while in Saint John pedestrian travel was only about 1%. Pedestrian travel at UNBF is in 

the range of 2500 peds/day, while in UNBSJ it is only about 50 peds/day. UNBF had 

approximately 16,300 vehicles/day compared to 4,300 vehicles/day from UNBSJ. Note 

that there is somewhat of an underestimate of the UNBF vehicle numbers since the 

parking lots along Windsor St. were omitted. For both campuses bicycle travel was 

insignificant. Bicycle travel may be higher during the warmer months of the school year. 

Further studies would have to be conducted to understand this. Note: Fredericton data 

may be somewhat skewed since it omits bus travel.  

Table 3 presents total volumes (In + Out) at each entrance. This Table also includes Saint 

John transit travel, which is based on 24-hour average of 48-hr counts. Although transit 

travel in Fredericton was captured at Pacey Drive, these data was excluded from this 
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table since there is a large amount of transit travel at UNBF that was not captured. 

Results from what was captured at Pacey Dr. is presented later in the report.  

Table 3: Total Campus Travel Volume by Entrance & Mode (ADT) 

Entrance:  Vehicle Pedestrian Cyclist Transit 

Fredericton: Total Total Total Total 

Kings College Ent. 3533 1305 16   

University Av. & Beaverbrook Ent. 5662 594 15   

Nicholson & Beaverbrook Ent. 1387 199 1   

Wu Centre Ent. 1410 163 2   

Duffie Drive Ent. 4284 221 2   

Fredericton Total: 16276 2482 36 N/A 

Saint John:         

Main Tucker Park Ent. 3529 9 6   

Secondary Ent. 776 36 2   

Saint John Total: 4305 45 8 463 

 

The Fredericton campus has five main entrance/exits that vehicle travel may pass 

through. Looking at the ADT by these locations, Tables 2 & 3 show that University 

Avenue is by far the busiest entrance/exit for vehicle travel, contributing about a third of 

the total vehicle travel captured by the 5 entry points. The Kings College entrance had 

less vehicle travel but the most pedestrian travel of all the cordon points observed. The 

total pedestrian travel at this location was just over 50% of the total pedestrian travel 

observed at the five entry points. Note: there is more pedestrian travel into and out of the 

Fredericton campus through various trails or paths that was not captured.  

The Saint John campus has two main vehicle entry points. The one located closest to the 

hospital (hospital entrance), tended to have significantly less travel volumes than the 

other (main entrance). Over 80% of the total vehicle travel at the Saint John campus 

occurred at the main entrance. This is likely because the secondary entrance is further to 
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drive to, and a vehicle must pass the main entrance first anyway, and once entered the 

campus. From the hospital entrance it is a longer intercampus trip to get to the main 

student parking area. The hospital entrance appears to be of more use to vehicles 

traveling between the hospital and university, or for busses looping around the campus. 

Although the ADT for pedestrian travel was low at both entrances, it was significantly 

higher at the hospital entrance, 36 peds/day there, as compared to 9 peds/day at the main 

entrance. The higher volume of pedestrians to and from the Hospital and the campus 

could indicate possible carpooling, or even parking at the hospital and walking to UNB’s 

campus. 

According to UNB’s Transportation Task Force, the results from the parking survey 

revealed that 78% of respondents primarily drive to campus, while about 11% walk, and 

only about 1% use public transit. The study pointed out that these numbers are probably 

skewed to automobile users as it was of more interest to them (parking survey). This 

survey was administered to the Fredericton campus.  

 This study found that total average daily vehicle travel of the UNBF and UNBSJ 

campuses is 16,276, and 4,305 vehicles per day, respectively. According to Table 4.16 of 

NCHRP Report 716 vehicle occupancy of daily auto trips for home-based school is 1.14. 

Since the data from this study was not restricted to solely home-based school trips, and 

this report is from 2009 this estimate is not perfect. Regardless, assuming a vehicle 

occupancy of 1.14, the person trips by vehicle may be estimated. Table 4 presents the 

results of this conversion.  
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Table 4: Converting Vehicle Trips to Person Trips Estimation 

Campus: Fredericton Saint John 

ADT 16276 4305 

Vehicle occupancy 1.14 1.14 

Estimated person trips by 

vehicle 18555 5908 

 

Once person trips were estimated they could be compared as percentages with other 

modes. Table 5 compares the mode split of both UNB’s Fredericton and Saint John 

campuses to UNBF’s parking survey results. Note that this table uses estimated rideshare 

of vehicle trips since vehicle occupancy was assumed and not measured.   

Table 5: Person Trip Estimation by Mode Results Compared to UNBFs Parking 

Survey 

Mode: 

Study Results Parking 

Survey Fredericton Saint John 

Vehicle 88% 90% 78% 

Walk 12% 1% 11% 

Transit N/A 9% 1% 

 

The parking survey indicated about 11% of respondents walk, which is consistent with 

the data observed for Fredericton, this is not true for the Saint John campus. This makes 

sense as the survey was administered in Fredericton. The survey showed also that only 

about 1% of respondents used city transit to get to school. Based on this study, for the 

Saint John campus the survey results are inaccurate, while for the Fredericton campus it 

is unknown since this study did not include significant Fredericton campus transit travel.  

4.2 Travel Trends 

This section illustrates travel trends at each campus by use of various graphs and charts. 
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4.2.1 Campus Wide Vehicle Trends 

Figures 7 & 8 present the average hourly campus wide travel volume by direction for 

each campus. Averages were taken by taking the average of the two days capture of each 

hourly volume. These campus wide trends show that for both campuses there is a high 

peak in the morning, and a lower wider peak in the evening. This again illustrates that 

there is a greater influx of travel in the morning than in the evening, and the PM peak is 

sustained for a longer period. These figures also show that during the lunch period there 

is a small increase in travel, indicating a typical lunch time peak.  

 

Figure 7: UNBF Campus Average Vehicle Travel Trend 

0
100
200
300
400
500
600
700
800
900

1000
1100
1200

6
 A

M

7
 A

M

8
 A

M

9
 A

M

1
0

 A
M

1
1

 A
M

1
2

 P
M

1
 P

M

2
 P

M

3
 P

M

4
 P

M

5
 P

M

6
 P

M

7
 P

M

8
 P

M

N
u

m
b

er
 o

f 
V

eh
ic

le
  

1 Hour Period Starting

Inbound Outbound



30 

 

 

Figure 8: UNB SJ Campus Average Vehicle Travel Trend 

Figure 9 compares the difference in UNBF’s total campus hourly vehicle volumes by day 

(i.e., Mon/Wed/Fri. vs. Tues/Thurs.). Figure 10 does this same comparison for the Saint 

John campus. 

 

Figure 9: UNBF Campus, MWF vs. TTH Total Vehicle Travel Trend 
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Figure 10: UNBSJ Campus, MWF vs. TTH Total Vehicle Travel Trend 
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that on a campus wide basis there are no significant changes in travel trends based on the 

day. The same type of graphs were created for each location to see if there were any 

location specific differences in travel trends, but no significant difference was seen. 

Because of this these graphs were not included in the body of this report but may be 

found in Appendix E, Figures E.1 to E.5. 

4.2.2 Peak Flows 

In Traffic Engineering, capacity analysis data regarding peak 15-minute volumes and 

peak hour volumes is important. Tables 7 & 8 presents the peak 15-minute volumes, peak 

hour volumes (by direction and total), associated flow rates and peak hour factors (PHF) 

for each entrance; this is done for both the morning and evening peaks respectively.  

Table 6: Morning Peak Inbound Volume 

Fredericton: 

Peak 15 

Min. (In) 

Peak 

Flow 

Peak Hr. 

Vol. (In) PHF 

Tot. Vol. 

(In + Out)  

Time 

Interval 

Kings College Ent. 80 320 243 0.76 318 

7:45AM-

8:45AM 

University Av. & 

Beaverbrook Ent. 139 556 405 0.73 535 

7:45AM-

8:45AM 

Nicholson & 

Beaverbrook Ent. 28 112 100 0.89 111 

8:00AM-

9:00AM 

Wu Centre Ent. 70 280 152 0.54 178 

7:45AM-

8:45AM 

Duffie Drive Ent. 81 324 266 0.82 359 

7:45AM-

8:45AM 

Saint John:             

Main Tucker Park 

Ent. 135 540 352 0.65 386 

8:30AM-

9:30AM 

Hospital Ent. 27 108 88 0.81 113 

6:30AM-

7:30AM 

 

From Table 6, it shows that for the Fredericton campus, most entrances had a peak 

morning hour between 7:45AM and 8:45AM. The Nicholson & Beaverbrook Entrance 

was the only one that differed; its peak hour was from 8:00AM to 9:00AM. The 
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Nicholson & Beaverbrook entrance also had the lowest peak 15-minute volume of 28 

vehicles. The University Av. Entrance had the highest peak 15 minutes, which was a 

volume of 139 vehicles in. This period had the largest peak hour out of the whole study. 

With a total volume of 535 vehicles (In + Out) from 7:45AM – 8:45AM, on March 23rd, 

2023 (Tuesday). The average peak hour factor (PHF) for the morning for the five 

locations was about 0.75, with the upper and lower ends being 0.89 & 0.54, respectively. 

Equation 1 shows how the PHF was calculated in Tables 6 and 7. 

𝑃𝐻𝐹 =
𝑃𝑒𝑎𝑘 𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛𝑎𝑙 𝑉𝑜𝑙𝑢𝑚𝑒

4∗𝑃𝑒𝑎𝑘 15 𝑀𝑖𝑛𝑢𝑡𝑒𝑠
    (1) 

An example calculation uses equation 1 to calculate the PHF from Table 5, Kings 

College Entrance: 

𝑃𝐻𝐹𝐾𝑖𝑛𝑔𝑠 𝐶𝑜𝑙𝑙𝑒𝑔𝑒 𝑀𝑜𝑟𝑛𝑖𝑛𝑔 =
243

4 ∗ 80
= 0.76 

For the Saint John campus, the main entrance had its morning peak hour from 8:30AM to 

9:30AM. Its peak 15 minutes for this entrance was a volume of 135 vehicles in. The peak 

hour had a total volume (In + Out) of 386 vehicles at this entrance. The hospital Ent. Had 

a peak morning hour from 6:30AM to 7:30AM, this is outside of typical class time and 

shows that primary use of this entrance/exit is most likely not student use. This hour had 

a total volume of 113 vehicles. The average PHF between these two locations was 0.73, 

with the main entrance and hospital entrance being 0.65 & 0.81 respectively.  

 



34 

 

Table 7: Afternoon/Evening Peak Outbound Volume 

Fredericton: 

Peak 15 

Min. (Out) 

Peak 

Flow 

Peak Hr. 

Vol. (Out) 

P

H

F 

Tot. Vol. 

(In + Out) 

Time 

Interval 

Kings College Ent. 65 260 209 

0.

8 327 

3:45PM-

4:45PM 

University Av. & 

Beaver Brook Ent. 103 412 376 

0.

91 533 

3:45PM-

4:45PM 

Nicholson & Beaver 

Brooke Ent. 39 156 115 

0.

74 168 

4:00PM-

5:00PM 

Wu Centre Ent. 33 132 108 

0.

82 142 

2:15PM-

3:15PM 

Duffie Drive Ent. 71 284 233 

0.

82 441 

4:00PM-

5:00PM 

Saint John:             

Main Tucker Park 

Ent. 97 388 298 

0.

77 394 

3:45PM-

4:45PM 

Hospital Ent. 36 144 91 

0.

63 103 

2:45PM-

3:45PM 

 

For the Fredericton campus, Table 7 shows that the University Av. entrance is the busiest 

evening location, with a peak 15-minute volume of 103 vehicles. Its total volume for the 

hour was 533 vehicles. This occurred from 3:45PM to 4:45PM. The peak hour times for 

the evening were not as consistent as the morning peak hour times. The Kings College 

Entrance’s peak hour was from 3:45PM to 4:45PM, while the Nicholson Entrance’s was 

4:00PM-5:00PM, the Wu Centre’s was 2:15PM-3:15PM, and Duffie Dr.’s was 4:00PM-

5:00PM. Greater evening peak hour variation could be explained by students leaving at 

different times as their classes end for the day, opposed to one large influx in the 

morning. The average PHF for the five locations was approximately 0.82 with upper and 

lowers ends being 0.91 & 0.74, respectively. A larger PHF’s in the evening (opposed to 

morning) shows that the flow rates stayed more consistent in the PM peak hours than the 

morning. This shows that evening travel trends do not exactly mirror morning travel 
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trends. The PM peaks tended to be lower and sustain for longer indicating students 

leaving as their classes end, while morning peaks are higher and drop off more abruptly.  

The Saint John campus’s main entrance had a peak afternoon 15-minutes of 97 vehicles, 

with a peak hour total volume of 394 occurring from 3:45PM to 4:45PM. The main 

entrance and hospital entrance had PHF’s of 0.77 and 0.63, respectively. The hospital 

entrance had a peak afternoon hour from 2:45PM to 3:45PM, which had only 103 

vehicles total, similar to the morning.  

4.2.3 Campus Wide Pedestrian Trends  

Since the Fredericton campus had significant pedestrian travel, it was plotted for different 

days to see if any differences could be seen based on the day (MWF or TTH). Figures 14 

and 15 shows campus wide total pedestrian travel plotted for different days. Figure 14 is 

aggregated to an hour, while Figure 15 is aggregated to 15-minute intervals.  

 

Figure 14: UNBF Campus Wide Pedestrian Volume, MWF vs. TTH (Aggregated to 

the Hour) 
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Figure 15: UNBF Campus Wide Pedestrian Volume, MWF vs. TTH (Aggregated to 

15-minutes) 

Figure 14 shows that aggregated to hourly volumes, on a typical Mon., Wed., or Fri. 

pedestrian travel tends to be more consistent opposed to the average Tues. or Thurs. 

Figure 15, aggregated to 15-minute volumes, shows a different picture. Figure 15, for a 

MWF, shows peaks every hour from 8:00AM to about 3:30PM when classes begin to end 

for the day. The same is seen for the average Tues., or Thurs., however, some of the 

peaks on Tues., Thurs. days are offset from the Mon., Wed., Fri. days. This could be 

explained by classes being offered at different times therefore students will travel at 

different times. 

4.2.4 UNBSJ Walk Trail 

A 48-hour count was done for the UNBSJ walk trail, however, due to time constraints 

only a subset of the data was analysed. Figure 16 presents the volumes for this trail 

aggregated to 15-minute intervals.  
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Figure 11: UNBSJ Walk Trail Volume, Tuesday, March 28th, 2023 

The busiest 15-minute interval started at 1:00PM. This period had 12 pedestrians in and 1 

out. Every other 15-minute interval captured had 5 or less pedestrians in or out. Table 7 

presents this data aggregated to an hour.  

Table 8: UNBSJ Pedestrian Walk Trail Volumes 

Hour Starting Total (In + Out) 

11 AM 16 

12 PM 26 

1 PM 22 

2 PM 5 

3 PM 20 

4 PM 8 

5 PM 5 

Grand Total 107 

 

The following day peak hours were analysed. Table 9 presents the peak hours for the 

UNBSJ Walk Trail, for Wednesday, March 29th, 2023. This was all the data analysed for 

the walking trail connecting UNBSJ campus and the hospital.  
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Table 9: UNBSJ Walk Trail, Morning, Afternoon, and Evening Peak Hours, 

(Wednesday, March 29th, 2023) 

Morning Peak 

From In Out Total 

9:00:00 AM 1 1 2 

9:15:00 AM 4 1 5 

9:30:00 AM 1 0 1 

9:45:00 AM 4 2 6 

Total: 10 4 14 

Afternoon Peak 

From In Out Total 

12:30:00 PM 7 1 8 

12:45:00 PM 7 12 19 

1:00:00 PM 5 1 6 

1:15:00 PM 7 3 10 

Total: 26 17 43 

Evening Peak 

From In Out Total 

2:30:00 PM 1 1 2 

2:45:00 PM 6 5 11 

3:00:00 PM 1 4 5 

3:15:00 PM 2 3 5 

Total: 10 13 23 

 

From Table 9, it shows that the 12:30 lunch period was the most active time of day at this 

location. All the data analysed at this location showed volumes of less than 50 per hour. 

These volumes although not included in the ADT’s, provide a baseline for future study at 

this area.  

4.3 Station Specific Volumes 

This section presents 12-hr recorded volumes at each specific entrance. Figure 13 shows 

the Kings College 12-hr vehicle volume by direction, while Figure 14 shows the total 

volumes by mode. Each consecutive Figure after these show the same information for 

each entry/exist point for each campus. Volumes by mode are excluded for the Saint John 
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campus as bicycle and pedestrian travel into/out of the campus was negligible. The 

following points can be made regarding Figures 13 through 24: 

• These Figures show that Kings College and University Av. & Beaverbrook 

entrances were the busiest, and in turn had the most consistent peaks throughout 

the day; representing class beginnings and ends. This is seen in Figure 13 and 15. 

• The pedestrian travel at the Kings College entrance had its highest peaks at 9:45 

AM, 11:15AM, and 2:15 PM, all of which exceeded a total of 60 peds. There 

were several other smaller peaks of pedestrian travel throughout the day, see 

Figure 14. The pedestrian peaks tended to coincide with vehicle peaks, which was 

expected. The entrance with the next highest pedestrian travel was the University 

Av. & Beaverbrook entrance, it however had significantly less pedestrian travel, 

see Figure 16. This makes sense since this entrance is not as close to surrounding 

neighbourhoods as the King Colleges entrance.  

• The Nicholson & Beaverbrook entrance was the least busy entrance of all the 

Fredericton campus entrances. It was also the only entrance that had its peak 

inbound vehicle travel volume in the evening, see Figure 17. Overall, this 

entrance also didn’t have any 15-minute interval of pedestrian travel exceeding a 

volume of ten, see Figure 18.  

• The Wu Centre and Duffie Dr. entrances are within a close distance, and therefore 

analysed together. Throughout the day, the Duffie Dr. entrance had eight 15-

minute intervals that exceeded 100 vehicles, while the Wu centre didn’t have one, 

see Figures 19 & 21. The Wu Centres highest 15-minute interval was 75 vehicles, 

which occurred at 8:15 AM – 8:30 AM. It was thought that pedestrian travel at 
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these locations would mimic the vehicle travel trend, however, looking at Figures 

20 and 22, the pedestrian travel at these locations were similar, and lower than 

expected. 

• Out of the two Saint John campus entrances the main entrance had most of the 

travel, see Figures 23 and 24. The morning hours at the main entrance had four 

15-minute peaks, starting at: 8:15 AM, 9:15 AM, 10:15 AM, and 11:15 AM, with 

the 11:15 AM peak being the largest. This is due to class schedules.  

• Overall, for all the entrances between the two campuses, it was noticed that 

although all entrances had significantly higher inbound than outbound travel 

during the AM periods, not all the entrances had significantly higher outbound 

than inbound travel during the PM periods. From observing Figures 13 through 

24, this is true for the Kings College entrance, the Nicholson & Beaverbrook 

entrance, and the Duffie Dr. entrance, see Figures 13, 17, and 21. 

 

Figure 12: Kings College 12-hr Vehicle Volume (Tuesday, March 28th, 2023) 
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Figure 13: Kings College 12-hr Volume by Mode (Tuesday, March 28th, 2023) 

 

Figure 14: University Av. Beaverbrook Ent. 12-hr Vehicle Volume (Tuesday, March 

21st, 2023) 
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Figure 15: University Av. Beaverbrook Ent. 12-hr Volume by Mode (Tuesday, 

March 21st, 2023) 

 

 

Figure 16: Nicholson Beaverbrook Ent. 12-hr Vehicle Volume (Tuesday, March 21st, 

2023) 
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Figure 17: Nicholson Beaverbrook Ent. 12-hr Volume by Mode (Tuesday, March 

21st, 2023) 

 

Figure 18: Wu Centre Ent. 12-hr Vehicle Volume (Thursday, March 23rd, 2023) 
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Figure 19: Wu Centre Ent. 12-hr Volume by Mode (Thursday, March 23rd, 2023) 

 

 

Figure 20: Duffie Dr. Ent. 12-hr Vehicle Volume (Thursday, March 23rd, 2023) 
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Figure 21: Duffie Dr. Ent. 12-hr Volume by Mode (Thursday, March 23rd, 2023) 

 

Figure 22: Saint John Main Ent. 12-hr Vehicle Volume (Wednesday, March 29th, 

2023) 
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Figure 23: Saint John Hospital Ent. 12-hr Vehicle Volume (Wednesday, March 29th, 

2023) 

4.4 UNB Transit 

4.4.1 Saint John Campus 

Since there are two bus stops within the UNB SJ campus, Table 10 presents the ADT of 

each of these stops. This illustrates the Baird Dining Hall stop is the more active one of 

the two.  

Table 10: UNB SJ Transit ADT Volumes by Stop 

  On Off Total 

Baird Dining Hall 192 214 406 

Nursing Building 37 20 57 

Total 229 234 463 

 

Figures 25 & 26 present the travel volume of each bus stop at the UNBSJ location, by 

direction, aggregated to an hour. These charts are based on data collected on Tuesday, 

April 4th, 2023. 
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Figure 24: Baird Dining Hall Transit Volume, Tuesday, April 4th 

 

Figure 25: Nursing Building Transit Volume, Tuesday, April 4th 

Figure 27 compares total volumes of the Baird dining hall and nursing building stops, 

aggregated to an hour. 
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Figure 26: UNBSJ Bus Stop Usage Comparison, Tuesday, April 4th 

Figures 25 through 27 show that most travelers used the Bird Dining Hall stop, rather 

than the nursing building stop. Approximately 400 people got on/off the city bus at the 

Bird Dining Hall location while only approximately 60 got on/off at the Nursing building 

stop according to Table 10. Figure 25 shows that upwards of 60 people used the Baird 

dining hall bus stop in the hour starting at 12:00 PM while Figure 27 shows that the 

busiest hour for the Nursing building stop was 15 people in the hour starting at 4:00 PM.  

4.4.2 Fredericton Campus 

For the Fredericton campus, transit data was only collected at Pacey Drive. There are two 

stops at the Pacey Drive bus stop, therefore two cameras were set up. One of the cameras 

batteries ran out before the 48-hour count was complete. For this reason, ADT of bus 

travel at this stop is not provided as the data is not complete. However, Table 11 presents 

the total volume for one day at this bus location.  
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Table 11: UNBF Pacey Dr. Transit Stop Volumes, Tuesday, March 28th, 2023 

 On Off Total 

SUB Side 33 84 117 

Opposite Side 70 15 85 

Total: 103 99 202 

 

Figure 28 presents the hourly volumes of transit use at Pacey Drive for the day of 

Tuesday, March 28th, 2023. 

 

Figure 27: Pacey Drive Transit Volume, Tuesday, March 28th, 2023 

The hourly volumes presented in Figure 28 had a morning maximum of 15 passengers off 

between 9 and 10 AM. The figure shows a maximum of 14 passengers on between 4 and 

5 PM. There are many other bus stops within and around the university, some of which 

likely have higher volumes than at this stop. A clearer understanding of transit demand at 

Fredericton’s UNB campus will be possible to determine once the data are available from 

Fredericton Transit. 
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4.5 Rates 

This section presents the trip rates that were developed using the data, and then compares 

them with ITE’s Trip Generation Manual. Data regarding student enrollment and staff 

employment used for calculations in this section may be found in Appendix C.  

4.5.1 UNB Trip Rates based on Day and Time of Day 

Tables 12 and 13 present the trips rates by time of day, and by day for the Fredericton 

and Saint John UNB campuses, respectively. Table 12 represents most of College Hill, as 

it includes UNB, STU, and NBCC.  Rates were generated by dividing the total cordon 

area hourly vehicle volume by the number of students enrolled. This produced campus 

wide rates. Rates for specific entrances were not developed. Tables 12 & 13 show that the 

trip rates vary considerably by time of day (which was expected), but do not vary as 

much as expected by day. From Table 12, the largest rate difference by day at UNBF is at 

10:00AM, where the Tues. or Thurs. rate is 0.068, and the MWF rate is 0.09. This results 

in a percent difference of about 32%. Table 13 shows that for the Saint John campus, the 

10:00 AM rate for Tues. or Thurs. is 0.095, and for MWF is 0.122, resulting in a percent 

difference of about 28%. These tables show that although there are not tremendous 

variations in trip rates by day there is still significant variation.  
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Table 12: UNBF Vehicle Trip Rates by Time of Day and by Day 

College Hill Trip Rates by Time of Day and by Day (Including UNBF, STU and NBCC 

Enrolment; Trips/Student) 

Hour Period: T or TH M, W or F 
Average. 

Day 

% Directional Split (Based on 

Avg. Day) 

Inbound Outbound 

6 AM 0.017 0.02 0.019 69.2 30.8 

7 AM 0.063 0.058 0.06 72 28 

8 AM 0.142 0.139 0.141 76.8 23.2 

9 AM 0.115 0.097 0.106 72.3 27.7 

10 AM 0.068 0.09 0.079 58.8 41.2 

11 AM 0.12 0.112 0.116 47.6 52.4 

12 PM 0.133 0.124 0.129 49.2 50.8 

1 PM 0.1 0.121 0.111 46.2 53.8 

2 PM 0.122 0.117 0.119 41.3 58.7 

3 PM 0.122 0.119 0.121 38 62 

4 PM 0.149 0.155 0.152 36.1 63.9 

5 PM 0.127 0.115 0.121 44.5 55.5 

6 PM 0.1 0.091 0.095 47 53 

7 PM 0.082 0.081 0.081 45.5 54.5 

8 PM 0.064 0.066 0.065 42 58 

24-hr Day 1.652 1.647 1.65 49.6 50.4 

 *Note: # of Students used for these calc.’s was 9869. 9869*Rate = counted vol. 
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Table 13: UNBSJ Vehicle Trip Rates by Time of Day and by Day 

UNB SJ Vehicle Trip Rates by Time of Day and by Day (Trips/Student) 

Hour 

Period: 

T or 

TH 

M, W or 

F 

Average 

Day 

% Directional Split (Based on Avg. 

Day) 

Inbound Outbound 

6 AM 0.044 0.046 0.045 82.1 17.9 

7 AM 0.082 0.091 0.086 79.1 20.9 

8 AM 0.161 0.196 0.179 83.2 16.8 

9 AM 0.174 0.187 0.18 81.3 18.7 

10 AM 0.095 0.122 0.108 57.8 42.2 

11 AM 0.173 0.191 0.182 45.4 54.6 

12 PM 0.202 0.178 0.19 46.3 53.7 

1 PM 0.115 0.12 0.118 41.7 58.3 

2 PM 0.159 0.159 0.159 31.9 68.1 

3 PM 0.177 0.172 0.175 30.9 69.1 

4 PM 0.154 0.116 0.135 23.8 76.2 

5 PM 0.086 0.097 0.092 31.4 68.6 

6 PM 0.097 0.103 0.1 41.1 58.9 

7 PM 0.068 0.068 0.068 36.7 63.3 

8 PM 0.041 0.054 0.048 39.2 60.8 

24-hr Day 1.945 1.988 1.966 50 50 

 *Note: # of Students used for these calc.’s was 2189. 2189*Rate = counted vol. 

4.5.2 ITE Trip Rates 

This section uses models provided by ITE’s Trip generation manual to predict trip rates 

for UNB’s campuses and then compares this to the actual rates obtained. The ITE models 

used UNB’s student enrolment and staff employment as inputs for predicting trips. Table 

14 shows the model, and the calculated & observed trips for UNB based on student 

enrolment. Table 14 uses student enrolments that include UNBF, STU, and NBCC. 

Originally only UNBF enrolments were considered however, that did not produce as 

accurate estimates as including the other two institutions as well. Since this study likely 

captured the majority of STU and NBCC’s vehicle travel it is likely more accurate to 

include enrolments from these institutions as well. 7739 students from UNBF, 1730 

students from STU, and approximately 400 students from NBCC were added together for 
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an enrolment number of 9869 students. Enrolments for STU were gathered from their 

website and are Fall of 2022 enrollment numbers. Fredericton’s NBCC’s enrolment 

number was an approximate value attained from NBCC’s website.  

Table 14: Vehicle Trips vs. Student Enrolment 

Vehicle Trip vs. Students 

Time of Day       

Based on 

Average Day   

Fredericton: Fitted Curve Eqn. 

X no. 

Students 

Calc. 

Trips Actual Trips 

% 

Diff. 

Based on a 24-hr 

weekday 

T = 1.38(X) + 

2108.83 9869 15728 16276 3.4 

Peak Hr. between 7 

& 9 AM 

T = 0.17(X) - 

471.66 9869 1206 1417 14.9 

Peak Hr. between 4 

& 6 PM 

T = 0.16(X) - 

187.21  9869 1392 1502 7.3 

AM Peak Hr 

Generator 

LN(T) = 

0.95LN(X) - 1.63 9869 1221 1417 13.8 

PM Peak Hr. 

Generator 

LN(T) = 

0.97LN(X) - 1.69 9869 1382 1531 9.7 

Saint John:           

Based on a 24-hr 

weekday 

T = 1.38(X) + 

2108.83 2189 5130 4305 19.2 

Peak Hr. between 7 

& 9 AM 

T = 0.17(X) - 

471.66 2189 -100 391 125.6 

Peak Hr. between 4 

& 6 PM 

T = 0.16(X) - 

187.21  2189 163 297 45.1 

AM Peak Hr 

Generator 

LN(T) = 

0.95LN(X) - 1.63 2189 292 399 26.8 

PM Peak Hr. 

Generator 

LN(T) = 

0.97LN(X) - 1.69 2189 321 416 22.8 

 *Note: Student enrolment based on Fall 2022 enrolment numbers 

Table 15 compares the average rates given by ITE and the rates calculated from the 

collected data. Actual rates obtained that fall outside of the rate range provided by ITE 

are highlighted in red. Rates were calculated by dividing the number of trips by the 

number of enrolled students.  
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Table 15: Student Enrolment ITE Trip Rates vs. UNB Rates 

I.T.E. Trip Rates vs. Observed UNB Rates 

Time of Day Rates (Trips/Student)   

Fredericton: 

ITE Average 

Rates 

ITE Rate 

Range 

Calc. 

Rates 

Actual 

Rates % Diff. 

Based on a 24-hr 

weekday 1.56 1.1-3.31 1.59 1.65 3.8 

Peak Hr. between 7 & 

9 AM 0.15 0.08-0.21 0.12 0.14 16.7 

Peak Hr. between 4 & 

6 PM 0.15 0.05-0.77 0.14 0.15 7.1 

AM Peak Hr Generator 0.13 0.09-0.15 0.12 0.14 16.7 

PM Peak Hr. Generator 0.14 0.1-0.16 0.14 0.16 14.3 

Saint John: 

ITE Average 

Rates 

ITE Rate 

Range 

Calc. 

Rates 

Actual 

Rates % Diff. 

Based on a 24-hr 

weekday 1.56 1.1-3.31 2.34 1.97 15.8 

Peak Hr. between 7 & 

9 AM 0.15 0.08-0.21 -0.05 0.18 460 

Peak Hr. between 4 & 

6 PM 0.15 0.05-0.77 0.07 0.14 100 

AM Peak Hr Generator 0.13 0.09-0.15 0.13 0.18 38.5 

PM Peak Hr. Generator 0.14 0.1-0.16 0.15 0.19 26.7 

 *Note: Calculated rates outside of ITE’s rates range have been highlighted red. 

When generating trip rates from ITE’s trip generation manual I first looked at Vehicle 

Trips vs. Student Enrolment. Five types of trips based on student enrolment were looked 

at for each campus. This included an average 24-hour day, the peak hour between 7 – 9 

AM, the peak hour between 4 – 6 PM, the AM peak hour generator, and the peak PM 

hour generator. Table 14 shows the calculated number of trips, the actual observed trips, 

and the percent difference. From Table 14, it shows that the there was some variation 

between the predicted vs. the actual number of trips. For the Fredericton campus, the 

peak hour between 7 – 9 AM percent difference between the model and actual was only 

about 14.9%, while for the Saint John campus this same model produced a percent 

difference of 125%, and the predicted number of trips was negative. This model was 

based on 7 previous studies, most of which had student enrolment numbers greater than 
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10,000. This illustrates that for smaller universities, some of the ITE trip rates are not a 

good fit, and when attempting to use them, the model breaks down. Based on student 

enrolment, ITE’s trip rates estimated fairly close estimates for the Fredericton campus, 

however, are not refined enough for use of smaller university campuses, such as UNBSJ. 

However, the UNBSJ campus prediction of trips/24-hr day had a percent error of only 

about 20%, while for the Fredericton campus the percent error was only 3.4 percent. 

Table 15 shows that for the Saint John campus, the peak hour between 7:00AM-9:00AM 

had a negative trip rate. This result shows the model breaking down.  

Tables 16 & 17 present the same information as Tables 14 & 15, respectively, however, 

they are based on full time employment rather than student enrolment. Total employment 

(Full + Part time) was calculated but did not produce as accurate estimates as full time 

employment; these calculations may be found in Appendix D.  
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Table 16: Vehicle Trips vs. Full Time UNBF Staff Employment 

Time of Day       

Based on 

Average Day   

Fredericton: 

Fitted Curve 

Eqn. 

X no. 

Employee 

Calc. 

Trips Actual Trips 

% 

Diff. 

Based on a 24-hr 

weekday None Given 1435 N/A 16276 N/A 

Peak Hr. between 7 

& 9 AM 

T = 0.64(X) + 

554.87 1435 1473 1417 3.8 

Peak Hr. between 4 

& 6 PM 

T = 0.68(X) + 

588.42  1435 1564 1502 4 

AM Peak Hr 

Generator 

T = 0.64(X) + 

639.33 1435 1558 1417 9.1 

PM Peak Hr. 

Generator 

T = 0.66(X) + 

788.86 1435 1736 1531 11.8 

Saint John:           

Based on a 24-hr 

weekday None Given 295 N/A 4305 N/A 

Peak Hr. between 7 

& 9 AM 

T = 0.64(X) + 

554.87 295 744 391 47.4 

Peak Hr. between 4 

& 6 PM 

T = 0.68(X) + 

588.42  295 789 297 62.4 

AM Peak Hr 

Generator 

T = 0.64(X) + 

639.33 295 828 399 51.8 

PM Peak Hr. 

Generator 

T = 0.66(X) + 

788.86 295 984 416 57.7 

 *Note: Staff Employment based on a 2016 employment head count 
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Table 17: Full Time UNBF Employment ITE Trip Rates vs. UNB Rates 

Time of Day Rates (Trips/Full Time Employee)   

Fredericton: 

ITE Average. 

Rates 

ITE Rate 

Range 

Calc. 

Rates 

Actual 

Rates 

% 

Diff. 

Based on a 24-hr 

weekday 8.89 7.39-12.94 N/A 11.34 N/A 

Peak Hr. between 7 & 

9 AM 0.75 0.69-0.96 1.03 0.99 3.9 

Peak Hr. between 4 & 

6 PM 0.79 0.66-1.05 1.09 1.05 3.7 

AM Peak Hr Generator 0.76 0.7-1.03 1.09 0.99 9.2 

PM Peak Hr. Generator 0.81 0.7-1.15 1.21 1.07 11.6 

Saint John: 

ITE Average 

Rates 

ITE Rate 

Range 

Calc. 

Rates 

Actual 

Rates 

% 

Diff. 

Based on a 24-hr 

weekday 8.89 7.39-12.94 N/A 14.59 N/A 

Peak Hr. between 7 & 

9 AM 0.75 0.69-0.96 2.52 1.33 47.2 

Peak Hr. between 4 & 

6 PM 0.79 0.66-1.05 2.67 1.01 62.2 

AM Peak Hr Generator 0.76 0.7-1.03 2.81 1.35 52 

PM Peak Hr. Generator 0.81 0.7-1.15 3.34 1.41 57.8 

 *Note: Calculated rates outside of ITE’s rates range have been highlighted red. 

The employment head count used in Table 16 & 17 was based on 2016 data, so it had to 

be assumed that the employment numbers haven’t changed considerably. The results for 

the Fredericton campus showed accurate predictions. The peak hr. between 7 – 9 AM had 

only a 56-vehicle trip difference, yielding a percent difference of only 3.8%. All 

predictions for the Fredericton campus were less than a 12% difference when compared 

to the actual trips. Although accurate for the Fredericton campus, the Saint John campus 

predictions showed again high variations in trip estimates. Some percent errors upward of 

60%. This again illustrates how the models break down when applied to smaller sized 

universities.  

Tables 15 and 17 present the estimated and predicted trip rates for UNB’s campuses. 

Table 15 shows that for the Saint John campus, the model used to generate trip rates for 
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both AM and PM peak generators are outside of the range of rates given by ITE. Table 17 

shows that for the Fredericton campus the peak hour between 7 & 9 AM estimate is 

outside the range of rates given, while for the Saint John campus four out of the five rate 

estimates were outside of the given range provided by ITE. The range of rates given by 

ITE come from the data that is submitted to them and they are limited to work with it. By 

gathering this data and comparing it to ITE’s rates it is shown that there are considerable 

limitations with there rates. This data can be submitted to ITE for future updates to their 

rates.  
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Chapter 5: Conclusions and Recommendations 

This section summarizes some of the major findings of this study as well as the limitation 

to this study. It makes recommendations regarding using the results in this report as well 

as suggests future research that can build off this study.  

5.1 Research Limitations 

There were several limitations to this project: 

• Due to the degraded quality of the video footage, vehicle occupancy was not 

captured. This study estimated person trips from the vehicle trips using an average 

vehicle occupancy from NCHRP Report 716, however, there is no way currently 

to validate this.  

• There are other various less critical entry points to the UNBF campus, such as 

along Windsor Street. Windsor Street had several smaller sized parking lots that 

together make up a significant amount of daily travel. Originally, these entry 

points were of interest but were outside the scope of this project. Similarly, there 

is a pedestrian walk path students may enter from Windsor Street that was not 

accounted for. Due to this limitation this study was unable to get a complete 

picture of the UNBF campus travel.  

• Another limitation is that the cordon study area of this research included both 

STU, and NBCC campuses. These are separate co-located institutions that will 

have impacted the results of this study. Due to this limitation, it is more than 

likely that significant travel generated by STU was captured while it is likely that 

all NBCC’s generated travel was captured.  
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• This study was not able to distinguish those who walked to campus from those 

who drove to nearby lots, parked, and then walked only a short distance, which 

would have been considered a vehicle trip.  

• The study did not distinguish those who were dropped off by vehicle.  

• Figure 3 outlines 5 critical cordon points to the UNBF campus. Cordon point 3 is 

a gravel trail that enters the campus at a back parking lot. Originally a camera was 

going to be set up at this point but was later excluded. This limitation was due to 

time constraints and equipment availability.  

• At the Saint John walking trail, connecting the campus to the hospital a camera 

was set up and 45 hours of footage was obtained. Only peak hours were analysed.  

5.2 Summary of Major Findings 

5.2.1 Summary of Campus volumes 

A total of 16276 vehicles per day, and 4305 vehicles per day were observed at the 

Fredericton and Saint John campuses, respectively, during the study period, though 

average vehicle occupancy was not known. Approximately 2500 pedestrians per day 

were observed arriving and departing from the Fredericton campus, while only 45 

pedestrians per day were observed arriving and departing from the Saint John campus. 

Likely the pedestrians observed at the Saint John campus were coming to and from the 

hospital. For both campuses bicycle travel was negligible. Although not captured for the 

Fredericton campus, 463 persons per day were observed using transit to access the Saint 

John campus, the majority using the Baird Dining Hall stop. The observations for the 

Saint John campus are considered a complete record while observations for the 
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Fredericton campus are missing some arrivals and departures to buildings or pathways 

fronting Windsor Street.  

University Avenue was the busiest entrance/exit for vehicle travel on the Fredericton 

Campus with an ADT of 5662, while the Kings College Road entrance had the most 

pedestrian observations, with and ADT of 1305.  

5.2.2 Peak Hour Summary 

For the Fredericton campus the peak AM hour at most of the entrances was 7:45 AM to 

8:45 AM. The only entrance that differed from this was the Nicholson and Beaverbrook 

entrance which had a peak AM hour from 8:00 AM to 9:00 AM. The main Saint John 

entrance had a peak AM hour total volume of 386, occurring from 8:30 AM to 9:30 AM. 

The peak PM period for the Fredericton campus varied more between entrance points. 

This was likely due to students leaving the campus at staggered times associated with the 

end of their classes, rather than associated with the end of a typical workday. However, 

the busiest entrance for vehicle travel (University Av. Entrance) had an evening peak 

hour from 3:45PM to 4:45PM. The Saint John campus’s main entrance had a peak hour 

from 3:45PM to 4:45PM. 

5.2.3 Summary of Travel Trends 

The results from plotting total campus travel by time of day, and by day show that on a 

campus wide basis there are no significant changes in travel trends based on the day (i.e., 

MWF vs. TTH). The same type of graphs were created for each location to see if there 

were any location specific differences in travel trends, but no significant difference was 
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seen. After plotting location specific travel volumes by mode several points could be 

made regarding the entrances.  

5.2.4 Summary of UNB’s Trips Rates 

The vehicle trip rates (vehicle trips per student) developed for UNB by campus, by day, 

and by time-of-day show that the trip rates vary considerably by time of day (which was 

expected). The largest rate difference by day at UNBF is at 10:00AM, where the Tues. or 

Thurs. rate was 0.086 trips/student, and the MWF rate was 0.115. This resulted in a 

percent difference of about 33%. For the Saint John campus, the 10:00 AM rate for Tues. 

or Thurs. was 0.095, and for MWF was 0.122, resulting in a percent difference of about 

28%. This illustrated that there are differences between a MWF and TTh, but that vehicle 

trip rates are consistent between campuses for either group of days.  

Based on “student enrolment” as the independent variable the Saint John campuses 

prediction of trips/24-hr day had a percent error of about 20%, while for the Fredericton 

campus it was only 3.4%, for the Fredericton campus this included enrolment from STU 

and NBCC. At the Fredericton campus, excluding STU and NBCC enrolment numbers 

and only including UNBs enrolment, ITE’s Trip Generation manual underestimated 

vehicle trip ends, most notably for the peak hour between 7 – 9 AM, where volumes were 

observed to be 40% higher than the manual suggests (note: data for Windsor St. were 

excluded). Trip estimates that excluded STU and NBCC was omitted and trip estimates 

which used student enrolment that included UNBF, STU, and NBCC enrolments was 

used. The estimates from this were much closer. The peak hour between 7 – 9 AM in this 

case only had a percent difference of about 15%. For the Saint John campus this same 

model produced a percent difference of 125%, and the predicted number of trips was 
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negative. This illustrated that for smaller universities where the ITE Trip Generation 

manual lacks data for its models, some of the models might not be a good fit or break 

down.  

Based on “Full time employment” as the independent variable the results for the 

Fredericton campus showed accurate predictions. The peak hr. between 7 – 9 AM had 

only a 56-vehicle trip difference, yielding a percent difference of only 3.8%. All 

predictions for the Fredericton campus were less than a 12% difference when compared 

to the actual trips. Although accurate for the Fredericton campus, the Saint John campus 

predictions showed again high variations in trip estimates. Some percent errors upward of 

60%. This again illustrates how the models broke down when applied to a smaller sized 

university.  

In some cases, the actual rates generated from the study fell outside of the range of rates 

given by ITE’s manual. This shows that there are considerable limitations when applying 

ITE’s rates to university campuses, especially smaller ones, such as UNBSJ.  

5.3 Recommendations 

Based on the findings contained in this report the following recommendations are made: 

• Since Windsor St. data was a limitation of this study, in the future, attaining this 

data would be important in capturing a more complete picture of travel demand at 

UNBF. Performing a video counting study along Windsor St. (much like this 

study) would provide data about travel into and out of the campus along this 

street. Miovison Scout recording devices are recommended since this would 

provide data for all modes, at all times of the day. A tube counter would only 
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collect vehicle data, while with manual counts it would not be feasible to collect 

full day counts.  

• This study used 48-hr counts to produce average daily traffic (ADT) volumes. 

With seasonal adjustment factors annual average daily traffic (AADT) could be 

estimated. Seasonal adjustment factors could be attained by performing more 

travel demand studies at different times of the year. For a start, obtaining studies 

for the fall and summer semesters would complement this work, as this study was 

done in the winter semester.  

• Another limitation is that trips made by vehicle where a person parks around the 

university and walks into it. This would be considered a pedestrian trip but would 

be a vehicle trip. This could be a concern at the University Av. Entrance, where 

just down the road from this entrance there is the Lady Beaverbrook parking lot 

that has large amounts of parking students could park their vehicle and walk to the 

campus.  

• Gathering vehicle occupancy would be another next step in this research. Trying 

to collect vehicle occupancy of all vehicles traveling into the campus would not 

be feasible, however collecting enough to develop average vehicle occupancies 

would be useful. This could be done by manual observers counting vehicle 

occupancies.  

• When estimating trips using employment data, it is recommended that full time 

employment number be used, while part time employment be excluded.  
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• It is recommended that before using the rates generated in this document, or the 

ITE manual that observations and counts be collected where possible to ensure 

accuracy of any predictions/estimates made.  

5.4 Future Research 

The research contained in this report served as foundational work that may be built on 

and used for future work in various ways. This section discusses some of the ways this 

work can be used in the future.  

5.4.1 Travel Demand Modeling 

Any future research or projects done with travel demand modeling that includes either of 

the UNB campuses can use this study to aid in calibration for their model. This study will 

also help with mode split step in travel demand modeling, as this was a multimodal study. 

The data collected for this study could be used for a UNB campus travel demand model, 

or it may be inputted into a larger city-wide travel demand model as a special generator.  

5.4.2 Emissions Modeling 

One of the original goals of this project was to produce an average year long estimate of 

GHG emissions produced by the two UNB campuses. Although this goal was outside of 

the scope of this project, moving forward this study can be used to help future attempts to 

accomplish this. The next step in emissions modeling may be to generate an estimate of 

where the generated trips are produced. This would then give complete estimates of 

productions and attractions for the UNB campuses.  
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5.4.3 Adding UNBF’s Transit Rideshare to Study Results 

Future research could add to what was collected in this study. One area where research 

could be added is regarding UNBF’s transit rideshare. Although transit was originally 

going to be included, and it was for the Saint John campus, due to scope of this work it 

was omitted from the Fredericton campus. Future work could perform the same type of 

data collection procedure done in this study. However, recently Fredericton implemented 

a new transit counting system which counts how many people get on and off at each stop. 

With help from the city of Fredericton, a future study focused on UNBF’s transit 

rideshare could be done to add to this study. 

5.4.4 Conducting a Travel Demand Study in the Fall Semester 

The data obtained for this study was done so during the Winter semester at UNB. This 

could explain why bicycle rideshare was so low. A future study that collects the same 

type of data as this project done during the Fall semester would be able to compare this 

winter data to the fall data and see if there are any notable changes.  

5.5 Conclusions 

This purpose of this research project was to quantify the travel demand generated by 

UNB at both Fredericton and Saint John campuses. This type of study has never been 

done at UNB prior to this. After performing 48-hour counts at critical cordon points at 

these campuses and compiling the data this goal was met. The findings of this report may 

be used by UNB to help them make better informed decisions regarding how they plan 

for transportation in the future and help them with their UNB Toward 2030 Strategic 

Plan. Moving forward this report may be used to refine ITE’s trip generation manual to 
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produce better estimates for smaller sized universities. As well this project will be able to 

serve as foundational for future research conducted by UNB.  
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Appendix A – Letter to UNB Community 

UNB Transportation Graduate Student to Perform Traffic Study at UNB’s 

Fredericton and Saint John Campuses.   

Dear UNB Community,  

The following letter is to inform you that there will be an Active Transportation and 

vehicle traffic study taking place at both Fredericton and Saint John campuses beginning 

in the coming weeks. The goal is to develop counts by travel mode (walking, biking, 

transit, and driving), time of day, and key cordon points to help inform the development 

of a travel demand model for UNB as part of an M.Eng. report in Civil Engineering by 

Habib Debly, under the supervision of Dr. Trevor Hanson. This study will use a video 

data collection system called the Miovision Scout which will be set up for 48 hours at 

major entry points to the campuses and may include observations at major transit stops 

within the two campuses. The video has sufficient resolution to distinguish vehicles and 

people for counting purposes, but not personally identifiable information such as license 

plates of faces. The video records will be used by Habib Debly to create traffic counts by 

mode and time of day and will be deleted upon completion of the counts. The researchers 

have secured permission from Security and Traffic on the Fredericton Campus, 

Environmental Health, Safety & Security on the Saint John Campus, and consulted with 

the UNB Records Management, Access, and Privacy Coordinator, the Research Ethics 

Board, and the Transportation Departments in both Fredericton and Saint John. This is 

non-participant observational research. The study is planned to begin by xxxx/xx/xx and 

end by xxxx/xx/xx.  
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Appendix B – Site Photos & Miovision Scout Camera Setups 

 

Figure B.1: Main UNB SJ Entrance Setup 

 

Figure B.3: UNB SJ Bird Dining Hall Bus Stop Setup 
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Figure B.4: UNB SJ Nursing Building Bus Stop Setup 
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Figure B.5: UNB SJ Walking Trail Setup 
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Figure B.6: UNBF University Av. & Beaver Brook Entrance Setup  

 

Figure B.7: UNBF Nicholson & Beaver Brook Entrance Setup 
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Figure B.8: UNBF Kings College Entrance Setup  

 

Figure B.10: UNBF Wu Centre Entrance Setup 
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Figure B.11: UNBF First Pacey Drive Bus Stop Setup 

 

Figure B.12: UNBF Second Pacey Drive Bus Stop Setup 
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Appendix C – Student Enrolment & Staff Employment 

 

Figure C.1: UNB Student Enrolment Numbers, obtained from UNB’s website. 

 

Figure C.2: UNB Employee Head Count, obtained from UNB’s website. 
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Appendix D – Trip Rates Based on Total Employment 

Table D.1: Vehicle Trip vs. Total Employees (Full + Part Time) 

Time of Day       
Based on Avrg. 

Day   

Fredericton: 
Fitted Curve 

Eqn. 
X no. 

Employee 
Calc. 
Trips Actual Trips 

% 
Diff. 

Based on a 24-hr 
weekday None Given 3339 N/A 16276 N/A 

Peak Hr. between 7 & 
9 AM 

T = 0.64(X) + 
554.87 3339 2692 1417 47.4 

Peak Hr. between 4 & 
6 PM 

T = 0.68(X) + 
588.42  3339 2859 1502 47.5 

AM Peak Hr 
Generator 

T = 0.64(X) + 
639.33 3339 2776 1417 49 

PM Peak Hr. 
Generator 

T = 0.66(X) + 
788.86 3339 2993 1531 48.8 

Saint John:           

Based on a 24-hr 
weekday None Given 683 N/A 4305 N/A 

Peak Hr. between 7 & 
9 AM 

T = 0.64(X) + 
554.87 683 992 391 60.6 

Peak Hr. between 4 & 
6 PM 

T = 0.68(X) + 
588.42  683 1053 297 71.8 

AM Peak Hr 
Generator 

T = 0.64(X) + 
639.33 683 1076 399 62.9 

PM Peak Hr. 
Generator 

T = 0.66(X) + 
788.86 683 1240 416 66.5 
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Table D.2: I.T.E. Trip Rates vs. Observed UNB Rates 

Time of Day Rates (Trips/Employee)   

Fredericton: 
I.T.E. Avrg. 

Rates 
I.T.E. Rate 

Range 
Calc. 
Rates 

Actual 
Rates 

% 
Diff. 

Based on a 24-hr 
weekday 8.89 7.39-12.94 N/A 4.87 N/A 

Peak Hr. between 7 & 9 
AM 0.75 0.69-0.96 0.81 0.42 48.1 

Peak Hr. between 4 & 6 
PM 0.79 0.66-1.05 0.86 0.45 47.7 

AM Peak Hr Generator 0.76 0.7-1.03 0.83 0.42 49.4 

PM Peak Hr. Generator 0.81 0.7-1.15 0.9 0.46 48.9 

Saint John: 
I.T.E. Avrg. 

Rates 
I.T.E. Rate 

Range 
Calc. 
Rates 

Actual 
Rates Error 

Based on a 24-hr 
weekday 8.89 7.39-12.94 N/A 6.3 N/A 

Peak Hr. between 7 & 9 
AM 0.75 0.69-0.96 1.45 0.57 60.7 

Peak Hr. between 4 & 6 
PM 0.79 0.66-1.05 1.54 0.43 72.1 

AM Peak Hr Generator 0.76 0.7-1.03 1.58 0.58 63.3 

PM Peak Hr. Generator 0.81 0.7-1.15 1.82 0.61 66.5 
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Appendix E - Location Specific Travel Trends by Day 

 

Figure E.1 Kings College Total Volume by Tim, by Day 

 

Figure E.2 University Av. Total Volume by Tim, by Day 
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Figure E.3 Nicholson & Beaverbrook Total Volume by Tim, by Day 

 

Figure E.4 Wu Centre Total Volume by Tim, by Day 
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Figure E.5 Duffle Dr. Total Volume by Tim, by Day 
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Appendix F – ITE Trip Rate Plots Used 
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Figure F.1:  
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