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Mr. Greg Martineau 
Superintendent 
The Public Schools of Northborough and Southborough 
53 Parkerville Rd 
Southborough, MA 01772 
 
 
Dear Mr. Martineau: 
 
School Bus Consultants, LLC (SBC) is pleased to present the following School Start Time 
Assessment for the Public Schools of Northborough and Southborough (PSNS). The results of 
this study are based on the data and information provided by the district and contracted vendor. 
We would like to take this opportunity to thank the district and yourself for your assistance during 
this process. We also appreciate the comments and suggestions that were provided by you and 
the previous superintendent, Christine Johnson, after our initial review discussion.  
 
SBC looks forward to your thorough review of this document and to providing continued 
assistance as you further consider the recommendations and suggestions. 
 
 
Sincerely, 

 
Griffin Scott 
Project Manager  
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Introduction and Background 

The Public Schools of Northborough and Southborough (PSNS) partnered with School Bus 
Consultants (SBC) to conduct a school time assessment study with a focus on investigating the 
transportation cost and service impacts of later school start times. The following report will 
establish the efficiency and cost of the 2018/2019 bell times and transportation system and 
provide recommendations for alternative school start times.  
 
PSNS is a regional district that encompasses both Northborough and Southborough and connects 
them through the shared Algonquin Regional High School. PSNS oversees the transportation for 
approximately 4,600 eligible students on 32 route buses to 10 district schools and St. Bernadette 
within the districts combined 34.5 sq. mile boundary. Busing services are contracted to North 
Reading Transportation (NRT). SBC has worked with PSNS and NRT to gather financial, routing, 
and other data related to transportation. The following analyses and alternative scenarios are 
based on GPS data of buses, pulled from 4/29/2019 and 5/08/2019, and ridership counts 
gathered during the spring of 2019.   
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Executive Summary 

18/19 Bell Time Structure, Route Performance Analysis, and 
Financial Baseline 

In order for SBC to create alternative bell time scenarios and assess the potential impact to 
transportation, we must first understand and analyze the current situation of the transportation 
operation to establish a baseline for comparison.  
 
SBC found that the Public Schools of Northborough and Southborough is properly planned to 
operate efficiently in terms of service and cost. While the route structure is efficiently planned, it 
is under-utilized by riders and the current bell times do not achieve the desired goal of later start 
times. SBC’s conclusions have been listed:  

• The current four tier and three tier structures of Northborough and Southborough allow 
asset utilization to be high, meaning the buses are being reused efficiently. The more runs 
per bus the better considering PSNS pays for buses by the day and not by the run.  

• The performance metrics indicate a high level of service and efficient use of buses during 
the days GPS data was analyzed. While overall capacity utilization is well planned at 70%, 
the actual ridership/capacity utilization is considered low with an overall rate of 30%. 

• Actual run times indicate that in the afternoon runs do not have much available time to get 
between runs due to time in-between bell times/tiers.  

• If buses are able to perform their assigned runs on time without arriving late the majority 
of the year, the current bell time structure is planned to be cost and service efficient.  

• PSNS has a low-cost transportation operation which is almost half the cost of industry 
averages due to the regional transportation reimbursement fund.  

• The regional transportation reimbursement fund should be considered extremely 
important, especially when it covers 41% of the transportation costs. This reduces PSNS 
costs to half of industry averages 

• Considerations for school start time changes should include attempting to have high 
schools in a tier by themselves so that every bus can perform a run to the high school and 
qualify for reimbursement. This implies that one of the other tiers of schools would need 
to switch with the current high school tier or PSNS will need to invest into bus routes that 
won’t qualify for reimbursement. Another consideration is to move the entire system later 
without switching any tiers. 
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Alternative Bell Time Scenarios  

After analyzing several alternative bell time scenarios for later school start times, SBC concludes 
that Alternative Scenario Three would achieve the desired goal of later school start times for both 
middle and high school students. If a later school start time for middle schoolers is not necessary, 
Alternative Scenario Two would also achieve the goal of later school start time for the high school 
students. Please note that these recommendations are transportation centric, a few of the other 
important considerations that need to be explored by the district are: 

• Impact of changing times for District Staff; Teachers, Drivers, Support Staff 

• Parent and Community Buy-in  

• Before and After school care 

• Athletics and Field Trips 

• Students instructional minutes/changes to class schedule 
 
Table 2 below shows a summary comparison of the alternative scenarios.  

Table 2: Summary Comparison of Alternative Scenarios 

 

 
  



 
 
 
 
 

 
Public Schools of Northborough and Southborough – School Start Time Assessment  4 

18/19 Bell Time Structure, Route Performance 
Analysis, and Financial Baseline 

18/19 Bell Time Structure 

The current bell time structure for Public Schools of Northborough and Southborough is split into 
two similar but different structures. Northborough and Southborough share Algonquin Regional 
High School but each have their own middle and elementary schools. The structures are similar 
in two aspects, the first being the shared high school which starts in the first tier at 7:20 AM and 
ends at 1:50 PM and the second being middle schools for both districts start around 8 AM and 
end at 2:25 PM in the second tier. Northborough’s bell time structure differs from Southborough 
by being set up into a four-tier structure with two separate tiers for elementary schools, the first 
from 8:25 AM to 2:55 PM and the second from 8:50 AM to 3:20 PM. This compares to 
Southborough’s three tier structure with only a single tier for elementary schools from 8:50 AM to 
3:05 PM; notably a 15-minute shorter length of day than Northborough elementary schools. St. 
Bernadette lies in the third tier occurring from 8:15 AM to 3:00 PM.  The time in-between tiers/bell 
times ranges from 40 minutes between the first and second tier to 25 minutes between the second 
and third and the third and fourth tiers. The time in-between tiers are indicators for how long runs 
can last in order to efficiently be reused between tiers. The following Figure 1 represents the 
current bell time structure of PSNS. Each bar represents a school, the length of it represents that 
school’s length of day, and the color represents what bus tier that school resides in. From left to 
right within the bar is the starting bell time, the school name, the number of planned riders, the 
length of day, the number of distinct runs, and the dismissal bell time. The dark yellow area outside 
the bars represents when buses are on the road with students aboard.  

 
Figure 1: 2018/2019 Bell Time Structure 

 



 
 
 
 
 

 
Public Schools of Northborough and Southborough – School Start Time Assessment  5 

Routing Structure 

PSNS general education routes are set up into two different groups, one for Northborough and 
Southborough. Routes are performed by buses and consist of multiple runs. Runs are the 
individual trips that pick-up students and transport them either to school in the morning or home 
in the afternoon. There are 32 routes, 17 used for Northborough and 15 used for Southborough, 
which consist of 215 runs, 109 in the morning and 106 in the afternoon. The Northborough routes 
perform runs for 4 elementary schools, 1 middle school, the regional high school, and St. 
Bernadette. The Southborough routes perform runs for 3 elementary schools, 1 middle schools, 
and the shared regional high school. North Reading Transportation’s (NRT) main hub is located 
in Northborough. NRT also has a location in Southborough where some of the buses are kept. A 
map of the schools and NRT locations can be seen in Figure 2 below.   

Figure 2: Schools and Transportation Hub/Yard 
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The routes for the Northborough buses consist of four runs which start by performing an Algonquin 
High School run for the first tier, move on to Melican Middle School run for the second tier, then 
on to either a Proctor or Zeh Elementary run, and finally for the forth tier they move on to a Lincoln 
and Peaslee shared run to finish the route. Routes also have deadhead trips, which are the trips 
before, in between, and after the runs that get the bus either to the first stop of a run or the end 
of the route at the hub.  Three of the seventeen buses pick up and drop off for St. Bernadette 
instead of the elementary schools after their middle school run. Using the GPS data provided, the 
Northborough morning route 01 has been illustrated below in Figure 3. Please note for the 
purpose of our analysis groups of runs have been designated group names and abbreviations 
assigned. Northborough runs have been broken up by tier with the designations, High School 
(HS) for Algonquin High School runs, Northborough Middle School (NMS) for Melican Middle 
School, Northborough Early Elementary Schools (NEES) for Proctor and Zeh Elementary,  
Northborough Late Elementary Schools (NLES) for Lincoln and Peaslee Elementary.  

 
Figure 3: Morning Route Northborough 01 - 4/29/2019 

 
  



 
 
 
 
 

 
Public Schools of Northborough and Southborough – School Start Time Assessment  7 

The routes for the Southborough buses consist of three runs which start by performing an 
Algonquin High School run for the first tier, then move on to a Trottier Middle School and Margaret 
Neary shared run in the second tier, and their final run is a shared Mary Finn and Woodward run 
to finish the route. Using the GPS data provided, the Southborough morning route 01 has been 
illustrated below in Figure 4. Southborough runs have been broken up by tier with the 
designations, High School (HS) for Algonquin High School runs, Southborough Middle School 
(SMS) for Trottier Middle School and Margaret Neary Elementary runs, Southborough Elementary 
Schools (SES) for Mary Finn and Woodward Elementary. 
 

Figure 4: Morning Route Southborough 01 - 4/29/2019 

 
 
To help understand the whole operation, the morning and afternoon deployments were visualized 
below in Figure 5 and 6. The deployments help illustrate how many runs are expected to be on 
the road with students on board at a given time. When bars are increasing it signifies buses 
picking up their first students and when the bars start to decrease it signifies buses dropping off 
their last student. Deadhead trips are not shown in the deployment model. The different colored 
bars represent runs serving different school groups. The numbers within those bars represent 
how many runs are on the road at that given time with students on board, while the bold number 
above the bars represents the peak deployment for that tier. The colored dashed lines that reach 
the top of the graph and the bolded times next to them represent the bell times for each school 
group. Please note that these models are based on GPS data pulled during the spring of 2019. 
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Figure 5: 2018/2019 Morning Deployment Model 

 
 

Figure 6: 2018/2019 Afternoon Deployment Model 
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Using the deployment models as a visual aid; routes for both the Northborough and Southborough 
groups can be assessed. For Northborough the bus routes first run would be the dark blue bars, 
representing Algonquin High School runs, in the morning (Figure 5) with the first run starting at 
6:12 AM and the last run ending at 6:57 AM; in the afternoon (Figure 6) the first run starts at 1:57 
PM and the last run ends at 2:42 PM. The second run in bus routes would be the yellow bars, 
representing Melican Middle School runs, with its first run starting at 6:52 AM and last run ending 
at 7:43 AM in the morning; in the afternoon the first run starts at 2:25 PM and the last run finishes 
at 3:15 PM. The third run in the bus routes would be the purple bars, representing either a Proctor 
or Zeh Elementary run, with its first run starting at 7:30 AM and last run ending at 8:15 AM in the 
morning; in the afternoon the first run starts at 2:54 PM and the last run ends at 3:44 PM. The 
final run in the Northborough bus routes would be the green bars, representing Lincoln and 
Peaslee Elementary shared runs, with its first run starting at 8:01 AM and last run ending at 8:46 
AM in the morning; in the afternoon the first run starts at 3:21 PM and the last run ends at 4:11 
PM. Three of the Northborough bus routes perform runs for St. Bernadette, represented by the 
red bars, with its first run starting at 7:32 AM and last run ending at 8:17 AM in the morning; in the 
afternoon the first run starts at 2:56 PM and the last run ends at 4:11 PM. 
 
For Southborough the bus routes first run would also be the dark blue bars, representing 
Algonquin High School runs, with the first run starting at 6:12 AM and the last run ending at 6:57 
AM in the morning; in the afternoon the first run starts at 1:57 PM and the last run ends at 2:42 
PM. The second run in bus routes would be the orange bars, representing Trottier Middle School 
and Margaret Neary shared runs, with its first run starting at 7:00 AM and last run ending at 8:00 
AM in the morning; in the afternoon the first run starts at 2:25 PM and the last run finishes at 3:15 
PM. The third and final run in the bus routes would be the light blue bars, representing a shared 
Mary Finn and Woodward Elementary run, with its first run starting at 7:45 AM and last run ending 
at 8:50 AM in the morning; in the afternoon the first run starts at 3:04 PM and the last run ends at 
3:49 PM. 
 
While the deployment models only represent a few days of GPS data from routes, they do show 
that during those days the buses were able to perform and achieve the planned system. Run 
times were on average 25 minutes long, were arriving to school an average of 20 minutes 
before the bell time and had on average 18 minutes available to get from the end of one run to 
the start of the next run, also known as available time for deadhead trips. The routes appear to 
operate smoothly and on time, although actual ridership averaged only 30% compared a 
planned average ridership of 70%. Further details into these performance metrics are discussed 
in the next section.   
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Performance Analysis and Financial Baseline 

Using GPS data, actual ridership counts and provided financial information, SBC developed the 
major transportation key performance indicators for PSNS that helped analyze the performance 
of the transportation system and set the financial baseline for comparison against alternatives. 
Table 1 below represents some of those major key performance indicators for PSNS. 
Northborough (NMS = middle, NES = early and late elementary) and Southborough (SMS = 
middle, SES = elementary) metrics have been separated out for some of the more specific KPIs.   

Table 1: 18/19 Performance & Financial KPIs 

Key Performance Indicators 18/19 System Metrics 

Planned Transported Students 4568 

Actual Transported Students (% of 
Planned) 

1997 (44%) 

Route Vehicles 32 

Vehicles per 100 Planned Students 
(Actual) 

0.72 (1.65) 

Daily Vehicle Runs 215 

Avg. Runs Per Vehicle Northborough = 8 Southborough = 6  

Avg. Run Time  
(AM/PM)  

HS = 21/20 mins  

NMS = 25/25 mins; SMS = 28/23 mins 

NES = 23/25 mins ; SES = 37/24 mins 

Avg. Arrival/Depart Time  
(AM/PM) 

HS = 32/07 mins  

NMS = 27/03 mins; SMS = 17/11 mins 

NES = 15/10 mins ; SES = 08/07 mins 

Avg. Available Time between Next Run  
(AM/PM) 

HS = 22/13 mins  

NMS = 14/11 mins; SMS = 19/13 mins 

NES = 11/04 mins ; SES = N/A 

Avg. Planned Capacity Utilization 
(Planned Riders / Standard Capacity)  

HS (53/48) = 110% 

NMS (40/60) = 66%; SMS (50/60) = 84% 

NES (34/71) = 48%; SES (36/71) = 51% 

Avg. Actual Capacity Utilization 
(Actual Riders / Standard Capacity) 

HS (13/48) = 27% 

NMS (24/60) = 41%; SMS (22/60) = 37% 

NES (18/71) = 25%; SES (19/71) = 27% 

FY19 Regional Transportation 
Reimbursement Fund  

$792,235 

Regular Home to School Transportation 
18/19 Contracted Cost (Reimb. included) 

Total: $1,926,420 ($1,134,185) 
Regional: $1,148,958 ($356,723) 

Northborough: $413,027  
Southborough: $364,435  

Annual Cost Per Vehicle (Reimb. included) $60,200 ($35,443) 

Annual Cost Per Run (Reimb. Included) $8,960 ($5,275) 

Annual Cost Per Planned Student  
[Actual] (Actual w/ Reimb. included) 

$422 [$965] ($568) 
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Asset Utilization KPIs 

There are 4,568 students planned, but only 1,997 students reported actually riding, for daily 
transportation using 32 buses. This results in PSNS having a vehicles per 100 planned students 
of 0.72 and an actual rate of 1.65; SBC typically expects a metric of 1.0 – 1.3.  Values higher 
than 1.3 indicate either too many buses or a routing structure constrained by time/distance, 
while values lower than 1.0 indicate either too few buses or the efficient reuse of buses in a 
multi-tier structure. In PSNS’s case it is seemingly the efficient reuse of buses in a multitier 
structure if students actually rode. There are 215 daily runs with Northborough buses averaging 
8 runs per day as would be expected of a 4-tier structure (8 runs, 4 in the AM and 4 in the PM). 
Southborough buses are averaging 6 runs per day as would be expected of a 3-tier structure (6 
runs, 3 in the AM and 3 in the PM).  
 
Capacity Utilization, which compares how many planned or actual students are on a run against 
the industry standard student capacity for that bus, is a great indicator of efficiency for a route 
structure. When considering the student capacity of a bus the size of the students is accounted 
for by factoring the number of students per seat. Elementary students are considered to fit 3 to 
seat, middle school runs are considered to fit 2 to 3 to a seat, and high school runs are 
considered to fit 2 to a seat.  
 
Planned ridership is representative of students who are eligible for transportation, as PSNS is 
required to provide eligible students transportation regardless of the student’s decision to ride 
the bus on a daily basis. The average planned ridership and capacity utilization in most cases 
does not represent actual ridership, but it does represent what is required of the district. As far 
as planned ridership, the high school runs have a planned average of 53 students and a 
capacity utilization of 110% when compared to capacity of 48 students, the actual ridership 
during the time collected was an average of 13 students and a capacity utilization of 27%. It is 
considered typical and suggested to see high school runs planned over capacity due to the 
majority of eligible students using a different form of transportation, as we see suggested by the 
27% actual ridership.   
 
The Northborough middle school runs have a planned average of 40 students and a capacity 
utilization of 66% when compared to a capacity of 60 students, the actual ridership ended up 
being an average of 24 students and a capacity utilization of 41%. The Northborough 
elementary school’s runs have a planned average of 34 students and a capacity utilization of 
48% when compared to a capacity of 71 students, the actual ridership ended up being an 
average of 18 students and a capacity utilization of 25%. The planned and actual capacity 
utilization rates are considered low.  
 
The Southborough middle school runs have a planned average ridership of 50 students and a 
capacity utilization of 84%, the actual ridership ended up being an average of 22 students and a 
capacity utilization of 37%. The Southborough elementary school runs have a planned average 
ridership of 36 students and a capacity utilization of 51%, the actual ridership ended up being an 
average of 19 students and a capacity utilization of 27%. The planned and actual capacity 
utilization rates are considered low. 
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Performance KPIs 

The average run time, which is considered the first student pick up to last student drop off, is 
another great indicator of the efficiency of a route structure and the service level being provided 
to students. Run times that are too long can negatively impact the ability to reuse buses 
efficiently and can indicate a low level of service for students, while reasonable run times can 
support the efficient reuse of buses. The arrival time of buses to school is another indicator of 
how healthy the route structure is and if students have enough time to prepare before school 
start. If the arrival time for students is too close to the bell time, students could end up tardy and 
miss precious class time. While arriving with plenty of time until the bell can allow students the 
time to eat breakfast. The available time for deadhead trips, which is the available time to get 
from the end of one run to the start of the next run, is an indicator that helps gauge the feasibility 
of reusing the buses efficiently. Having low available time for deadhead trips is often an 
indicator for having on-time performance issues, while having a healthy amount of available 
time for deadhead trips can provide buses the cushion to deal with the inevitable unexpected 
delays and still arrive on-time. SBC believes the following metrics, which are based on the GPS 
data collected in the spring of 2019, indicate a high level of service and efficient use of buses.  
 
In the morning, the Algonquin High School run times averaged 21 minutes, arriving an average 
of 32 minutes before school start, and averaged 22 minutes of available time for the deadhead 
trip to get to the start of the middle school runs. In the afternoon, the run times averaged 20 
minutes, departing an average of 7 minutes after school dismissal, and averaged 13 minutes of 
available time for deadhead trips to get to the start of the middle school runs.  
 
In the morning, the Northborough Middle School run times averaged 21 minutes, arriving an 
average of 32 minutes before school start, and averaged 22 minutes of available time for 
deadhead trips  to get to the start of the Early Elementary School runs. In the afternoon, the run 
times averaged 20 minutes, departing an average of 7 minutes after school dismissal, and 
averaged 13 minutes of available time for the deadhead trips to get to the start of the Early 
Elementary School runs. In the morning, the Northborough Early Elementary School run times 
averaged 22 minutes, arriving an average of 19 minutes before school start, and averaged 11 
minutes of available time for deadhead trips to get to the start of the Late Elementary School 
runs. In the afternoon, the run times averaged 25 minutes, departing an average of 8 minutes 
after school dismissal, and averaged 4 minutes of available time for deadhead trips to get to the 
start of the Late Elementary School runs. In the morning, the Northborough Late Elementary 
School run times averaged 24 minutes, arriving an average of 9 minutes before school start, 
and as the last run has no available time for deadhead trips. In the afternoon, the run times 
averaged 25 minutes, departing an average of 13 minutes after school dismissal, and as the last 
run has no available time for deadhead trips. 
 
In the morning, the Southborough Middle School run times averaged 28 minutes, arriving an 
average of 17 minutes before school start, and averaged 19 minutes of available time for the 
deadhead trip to the Elementary school run. In the afternoon, the run times averaged 23 
minutes, departing an average of 11 minutes after school dismissal, and averaged 13 minutes 
of available time for the deadhead trip to the Elementary school run. In the morning, the 
Southborough Elementary School run times averaged 37 minutes, arriving an average of 8 
minutes before school start, and as the last run has no available time for deadhead trips. In the 
afternoon, the run times averaged 24 minutes, departing an average of 7 minutes after school 
dismissal, and as the last run has no available time for deadhead trips. 
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Financial KPIs 

As Table 1 above shows, PSNS was contracted with NRT for the 18/19 regular home to school 
transportation for a total cost of $1,926,420, which breaks out into a $1,148,958 regional cost, 
$413,027 cost for Northborough, and $364,435 cost for Southborough.  The regional cost is 
brought down to $356,723 with the $792,235 received from the FY19 regional transportation 
reimbursement fund, which brings the total cost down to $1,134,185. This results with an annual 
cost per vehicle of $60,200, which is reduced to $35,443 with the reimbursement. The daily cost 
per vehicle is $344.44, which is reduced to $196.91 with the reimbursement. The annual cost 
per run is $8,960, which is reduced to $5,275 with the reimbursement. The daily cost per run is 
$49.78, which is reduced to $29.31 with the reimbursement. The annual cost per planned 
transported student is $422 and the annual cost per actual transported student is $965 which is  
reduced to $568 with the reimbursement. The daily cost per planned transported student is 
$2.34 and the daily cost per actual transported student was $5.36, which is reduced to $3.15 
with the reimbursement.  
 
PSNS costs, after the reimbursement, are half the industry average cost for both vehicle and 
student.  
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Conclusion: 18/19 Bell Time Structure, Route Performance 
Analysis, and Financial Baseline 

SBC concludes that the Public Schools of Northborough and Southborough is properly planned 
to be run efficiently in terms of service and cost. While the structure is efficiently planned it is 
underutilized by riders and the current bell times do not achieve the desired goal of later start 
times. SBC’s conclusions have been listed:  

• The current four tier and three tier structures of Northborough and Southborough allow 
asset utilization to be high, meaning the buses are being reused efficiently. The more runs 
per bus the better considering PSNS pays for buses by the day and not by the run.  

• The performance metrics indicate a high level of service and efficient use of buses during 
the days GPS data was analyzed. While overall capacity utilization is well planned at 70%, 
the actual ridership/capacity utilization is considered low with an overall rate of 30%. 

• Actual run times indicate that in the afternoon runs do not have much available time to get 
between runs due to time in-between bell times/tiers.  

• If buses are able to perform their assigned runs on time without arriving late the majority 
of the year, the current bell time structure is planned to be cost and service efficient.  

• PSNS has a low-cost transportation operation which is almost half the cost of industry 
averages due to the regional transportation reimbursement fund.  

• The regional transportation reimbursement fund should be considered extremely 
important, especially when it covers 41% of the transportation costs. This reduces PSNS 
costs to half of industry averages 

• Considerations for school start time changes should include attempting to have high 
schools in a tier by themselves so that every bus can perform a run to the high school and 
qualify for reimbursement. This implies that one of the other tiers of schools would need 
to switch with the current high school tier or PSNS will need to invest into bus routes that 
won’t qualify for reimbursement. Another consideration is to move the entire system later 
without switching any tiers. 
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Alternative Bell Time Scenarios 

School Bus Consultants (SBC) was asked to provide recommendations regarding alternative later 
school start times. Transportation is one of the largest costs associated and often an impediment 
with changing bell times. The number of buses required to transport students to/from school is 
dependent on school bell times, which in some cases even the slightest change of  5 minutes can 
require millions of dollars in additional cost for buses.  
 
SBC has provided an example of the severe financial impact caused by moving the high school 
bell times later without compensating by adjusting other schools. SBC also created several 
alternative scenarios to investigate a reasonable, cost friendly, later school start time structure 
and narrowed them down to two realistic scenarios.  
 
Please note that all scenarios are based off the same GPS data used to conduct the 18/19 
baseline analysis. The runs and run durations were kept the same as the 18/19 runs with the only 
difference being when the run would occur and the potential order of runs in a route, which shifted 
with the bell times (For example, if the high school bell times move later by 1 hour so will the high 
school runs). The analysis provided is a high-level view that assesses the feasibility of a bell time 
structure; it does not look for stop by stop level improvements to runs. 
 
The cost prediction for these alternatives has been provided as a range with the low including the 
reimbursement at $35,443 per bus and the high at $60,200 per bus, which does not include the 
reimbursement. 
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Alternative Scenario One 

This alternative bell time scenario looks at the impact of moving the high school bell time forward 
1 hour and 10 minutes to an 8:30 AM start time and a 3:00 PM dismissal. This would move the 
high school from the first tier to the previous third tier with Proctor and Zeh Elementary which 
would then create a new second tier in this scenario. This example is meant to demonstrate the 
severe financial impact if the high school tier is moved without another tier takings its original 
place resulting in the need for several buses that won’t qualify for reimbursement. Figure 7 shows 
the bell time structure for this example alternative.  

Figure 7: Alternative Scenario One Bell Time Structure 

 

Results: Alternative Scenario One 

The below Figures 8 and 9 illustrate the potential morning and afternoon deployment models if 
all run times and arrival/departure times where kept the same from the current scenario besides 
adjusting the high school runs 1 hour and 10 minutes with the bell time. The morning 
deployment shows that high school runs would need to occur at the same time as the 
elementary runs. That means that several buses would have to choose between performing a 
high school or elementary school run and would require at the least 48 buses in total if not 
more. The afternoon deployment also shows that the high school runs would occur the same 
time as the elementary runs and would require at least 57 buses overall, if not more. There may 
be opportunities within the runs for efficiencies that would allow for combining runs which could 
lower the number of required buses, but likely not enough to significantly reduce the number. 
This would result in the need for at least 25 additional buses that would not qualify for 
reimbursement due to no regional high school use and could potentially cost between $886,075 
- $1,505,000. Another consideration is asking for 25 more drivers during the nation-wide driver 
shortage may not be realistic.  
 
SBC does not recommend this scenario.   
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Figure 8: Alternative Scenario One Morning Deployment Model 

 
 

Figure 9: Alternative Scenario One Afternoon Deployment Model
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Alternative Scenario Two 

This alternative bell time scenario looks at the impact of moving the high school bell time later by 
1 hour and 40 minutes to a 9:00 AM start time and a 3:30 PM dismissal. This would move the 
high school into the 4th tier. To compensate for the shift of the high school into the 4th tier, all other 
schools were moved down 1 tier, except for St. Bernadette. The middle school tier was moved 35 
minutes earlier to the 1st tier and the elementary schools were moved 30 minutes earlier into the 
2nd and 3rd tiers. While this alternative does not achieve a later school start for middle schoolers, 
it does provide a later school start for high schoolers. Figure 10 shows the bell time structure for 
alternative two.  

Figure 10: Alternative Scenario Two Bell Time Structure

 

Results: Alternative Scenario Two 

The below Figures 11 and 12 illustrate the potential morning and afternoon deployment models 
for alternative scenario two. Both deployments show that there would not be an increase in the 
number of required buses. While the order of runs in the routes would change the deployments 
show that these potential routes could be completed with the same level of service as the 18/19 
runs. Unfortunately, this scenario does not fulfill the desire to start school later for middle 
schools. This scenario does fulfill the desire to start high school later, but potentially with too late 
of a start time at 9 AM. If 9 AM is problematic, the whole system would need to be moved with 
the adjustment to the high school time or else additional buses would be required. The 
constraints then become what is too early for middle school vs what is too late for high school.  
 
SBC does recommend this alternative.  
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Figure 11: Alternative Scenario Two Morning Deployment Model 

 
 

Figure 12: Alternative Scenario Two Afternoon Deployment Model 
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Alternative Scenario Three 

This alternative bell time scenario looks at the impact of moving the high school and middle school 
bell time later. The high school would move by 1 hour and 40 minutes to a 9:00 AM start time and 
a 3:30 PM dismissal, which would move the high school into the 4th tier. The middle schools would 
move later by 25 minutes into the 3rd tier. To compensate for the shift of the high school into the 
4th tier and middle schools into the 3rd tier, all the elementary schools were moved down 2 tiers, 
except for St. Bernadette. The elementary schools were moved 1 hour and 5 minutes earlier into 
the 1st and 2nd tiers. This alternative does provide a later school start for high schoolers and middle 
schoolers. Figure 13 shows the bell time structure for alternative three.  

Figure 13: Alternative Scenario Three Bell Time Structure 

 

Results: Alternative Scenario Three  

The below Figures 14 and 15 illustrate the potential morning and afternoon deployment models 
for alternative scenario three. Both deployments show that there would be an increase in the 
number of required buses by 1 or 2. This increase of buses is a result of the St. Bernadette runs 
and the middle schools runs overlapping. It is highly likely that some of the middle schools runs 
could be combined due to low run time and low ridership in order to negate the additional buses 
needed. While the order of runs in the routes would change the deployments show that these 
potential routes could be completed with the same level of service as the 18/19 runs. This 
scenario does fulfill the desire to start high school later, but potentially with too late of a start 
time at 9 AM. If 9 AM is problematic, the whole system would need to be moved with the 
adjustment to the high school time or else additional buses would be required. The constraints 
then become what is too early for elementary school vs what is too late for high school. This 
scenario would cost between $0 - $120,400. The $0 cost is included due to the high likelihood of 
combining runs.  
 
SBC does recommend this alternative.  
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Figure 14: Alternative Scenario Three Morning Deployment Model 

 
 

Figure 15: Alternative Scenario Three Afternoon Deployment Model
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Conclusion: Alternative Bell Time Scenarios 

After analyzing several alternative bell time scenarios for later school start times, SBC concludes 
that Alternative Scenario Three would achieve the desired goal of later school start times for both 
middle and high school students. If a later school start time for middle schoolers is not necessary, 
Alternative Scenario Two would also achieve the goal of later school start time for the high school 
students. Please note that these recommendations are transportation centric, a few of the other 
considerations that need to be explored by the district are: 

• Impact of changing times for District Staff; Teachers, Drivers, Support Staff 

• Parent and Community Buy-in  

• Before and After school care 

• Athletics and Field Trips 

• Students instructional minutes/changes to class schedule 
 
Table 2 below shows a summary comparison of the alternative scenarios.  

Table 2: Summary Comparison of Alternative Scenarios 
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