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Step by Step Process Utilized for Bus Utilization Analysis 
As Part of Educational Impact Fee Updated for the Board 

For the 2018-2019 Study Effort 
(February 22, 2019) 

 
 
Step 1: The LCS project number to be utilized for this updated bus transportation utilization 

analysis will be the same as previously utilized for student generation rates of 0150.  The 
primary analysis will be accomplished within the following ArcMap document:  Bus 
Capacity Analysis -- 20190209.mxd.  I received an Excel spreadsheet (BUS DATA 
IMPACT FEE.xlsx) on January 9th, from Scott Pfender, the Director of Transportation, 
containing 349 records representing an updated bus inventory information.  This file 
contained their unique bus identification number, the VIN number, FDOE bus type, 
seating capacity, build date, body model, chassis & body make, date received and county 
inventory number (see an example in the graphic below).  This spreadsheet was to 
replace the two Excel documents (BUS LIST.xls & STIMS VEHICLE VIN.xlsx) sent by 
Lori Mattox, Transportation Operation Manager, on December 5th, 2018.  Her original 
list was missing critical capacity information and had not been updated since the last 
major set of bus purchases.   

 
STEP 2:  Exported the BUS DATA IMPACT FEE.xlsx file into a new spreadsheet titled LCS Bus 

Transportation Inventory Sheet.xlsx.  Worked to clean up the field headers and prepare 
the data for the transformation into a usable File Geodatabase.  Created a comma 
delimited (csv) file and then imported the file into a newly created File Geodatabase (Bus 
Capacity Analysis -- 20190208.gdb) with the following attribute table name “LCS Bus 
Transportation Inventory Sheet” containing all 349 bus records.  Pulled together various 
bus capacity tables utilized back in 2013 (under project number 0122) in an effort to 
utilize them as the starting basis for the creation of a master bus inventory table with all 
the necessary information needed to accommodate the updated ridership capacity 
analysis.  I also copied various tables (from project number 0193) that were created from 
the last October 2018 Transportation FTE Survey 2 student ridership assessment.  These 
initial 20,374 students from the Survey 2 submittal to FDOE provided by Stephannie 
Wiley on November 6th, 2018 will become the basis for determining the necessary 
ridership utilization that is needed for the impact study effort. 
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STEP 3:  The following procedure will be to determine the particular student riders of interest 
based on their associated cost center number that will be correlated against the same 
schools of interest from the list utilized in the determination of the student generation 
rates.  This will be accomplished by generating a summary table of the unique route 
numbers to determine the associated schools assigned to each bus.  As part of my efforts 
to review the Transportation FTE student membership requirements from the October 
Survey 2 efforts, I utilized the same Excel spreadsheet (Survey 2 -- Transportation FTE 
from Stephannie – 20181106.xlsx) that was received (November 11, 2018) from 
Stephannie Wiley (Student FTE Analyst) as part of the final FTE transmittal to FDOE 
back in October of last year.  This spreadsheet table was ultimately imported to create a 
new table in the Bus Capacity Analysis -- 20190208.gdb File Geodatabase with the 
assigned name of “State_FTE_Report_from_Stephannie_20374”.   

 

 Within the “State_FTE_Report_from_Stephannie_20374” table a new field in the 
attribute table with a field name of “BusRteNo” (alias name: name “Bus & Route 
Number”) was created (note graphic above).  I calculated the field by combining the bus 
number and the route number utilizing the following field calculation: “[BusNumb] & " / 
" & [RouteNumb]”.  From this newly created field, I generated another summary table 
(SummaryTable_of_Bus_and_Route_Numbers) from the combined bus and route 
numbers to determine the unique routes from Survey 2.  This generated 718 unique bus 
run records from the total of 20,374 student records generated in the FDOE report.  The 
“Cnt_BusRteNo” field within this table represents the total number of students 
represented on each of the unique routes.  This field will become the basis for evaluating 
student ridership vs. bus capacity later in the analysis process.   

 
  



Transportation	Student	Ridership	Capacity	Analysis	 Page	3	of	14	
 

STEP 4:  Nine new fields were added to the summary table created in the previous step 
(SummaryTable_of_Bus_and_Route_Numbers).  These fields consisted of the following: 
“SchoolCode”, “SchoolName”, “CNTR”, “Status”, “RouteNumber”, “ESEBus”, 
“GradeLevel”, “Interest”, and “RTNumber”.  A new summary table was created 
(“SummaryTable_of_SchoolCodes”) from this table on the “School Code” field to 
determine the possible unique school codes to match with the school names table.  This 
table was merged with a series of tables and hand-coded in some instances to populate all 
nine fields just created.  See the example below. 

 

STEP 5:  Bus transportation for students is a complicated process that involves constant 
modifications as part of daily student changes and a highly transient population.  Add to 
that fact that the District is required to maintain student ridership information on buses 
for private charter schools and conversion charter schools that have their own bus fleets 
makes it even more difficult to understand the complicated elements of attempting to 
pick up and deliver over 20,000 students twice daily.  That sounds like a reasonable task 
until you understand that the operational mechanics involve nearly 300 buses, more than 
9,000 bus stops, traveling more than 27,000 miles a day and burning more than 5,000 
gallons of diesel fuel each day.  The primary objective is to maximize the use and 
efficiency of each bus without jeopardizing passenger safety.   
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 Our bus system operates on a “tiered approach”.  Depending upon the distance and time 
involved in the route/run and the number of students transported on a given run 
determines whether or not the route is a two or three-tier run.  Routes are associated with 
a particular bus and a driver/attendant.  Our bell schedule is staggered at different times 
allowing for a bus to leave the bus lot as early as 5:30 in the morning and start at the 
farthest distance from the high school to start picking up students.  They will drop those 
students at the high school just prior to the start bell and then leave the school to pick up 
the elementary students.  Once they drop the students off at the elementary school, they 
will start the process of picking up the middle schools students.  Once they complete that 
particular run, they will head back to the bus lot to wait until the reverse of the process 
starts where they head to the high school and pick up the high school students to deliver 
back to their respective homes.  This process follows through the elementary and middle 
school students with the buses arriving back at the lot as late as 5:30 each day after the 
middle school run.  In long routes that are in rural areas like Astor or the Green Swamp, a 
bus may only have a two-tier run for high school and middle school because of the time 
and distance to service the students for elementary is just not available.   

 Routes are also divided between morning (AM) and afternoon (PM) in servicing the 
same students from the same school.  Morning routes are commonly more representative 
of the driving force behind the creation of a route.  This is because the ridership on the 
morning runs is typically higher.  Afternoon runs are impacted by after school activities 
and thus can reduce the ridership on middle and high school buses by as much as fifty 
percent.  Some Route Managers don’t even track the afternoon routes in the system 
unless a student will only ride in the afternoon because of parental custody issues and 
doesn’t take a morning bus to school.  This is why the vast majority of the ridership count 
for the PM routes is typically only one student.  By placing these afternoon runs in the 
system, it assures that the student will be counted for FTE reimbursement purposes.  That 
is why the “Status” field will be utilized in determining the actual runs to be utilized for 
this bus ridership or capacity utilizing analysis if there is a corresponding PM route 
assignment in the system.  The “Status” field was populated with “AM” or “PM” and if 
the bus run had no designation it was assigned an “AM”.   

 The next to the last column in the attribute table (field name “Interest”) was coded on the 
basis of the “schools of interest” associated with those utilized in the student generation 
rate analysis.  Those coded as “No” are typically charter school buses that were not 
purchased as part of our fleet that had an AM and PM run, so they will be removed from 
further consideration.  The 718 records in the summary table 
(SummaryTable_of_Bus_and_Route_Numbers) were queried on the basis of “Interest = 
Yes” which resulted in a total of 655 unique elementary, middle and high school runs.  
These selected bus runs of interest broken down by elementary, middle and high students 
were exported to create a new attribute table 
(Student_Buses_and_Routes_of_Interest_2018) 
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STEP 6:  Back in 2013, a seating capacity table (Summary_Table_Seating_Capacity) was 
developed (under project number 0122) in an effort to evaluate various ridership capacity 
issues for efficiency purposes.  The “LCS Bus Transportation Inventory Sheet” attribute 
table created back in Step 2 from the inventory information supplied by Transportation 
contains a field (Seat_Capty) that supplies the maximum seating capacity for each bus 
based on the manufactures specifications.  This maximum capacity varies from 14 
students to 84 students depending upon the size and configuration of the bus by a given 
manufacturer and is usually correlated with smaller elementary students.  As you can 
imagine, where you might get three elementary students to sit on a standard three student 
bench seat you may only get one or two middle or high school students on the same seat.  
That is why there is a need in calculating the overall bus capacity to understand the 
relative size of the students along with the size and number of bench seats on a given bus 
model.  The older ESE buses along with most of the newer buses purchased after 2015 
have what is called “convertible seating”, “flexible seating” or for Thomas buses it is 
called the “S.T.A.R.S Mounting System.”  This convertible seating allows for the 
flexibility for the removal of two bench seats to accommodate a wheelchair. 

 A summary table (SummaryTable_Seating_Capacity_From_BusInventory) was created 
from the “LCS Bus Transportation Inventory Sheet” on the (Seat_Capty) field to 
determine if any changes need to be made to the original seating capacity table.  A 
comparison of the seating capacity was reviewed and noticed that there were new seating 
capacities of 35, 38, 43 and 44 noted.  A further investigation revealed that many of these 
were new buses that indicated the lower capacity.  A joining of the latest 2018 inventory 
sheet with the 2013 inventory sheet was done to create a new attribute table 
“Bus_Inventory_Comparison_2013_vs_2018” that was exported to an Excel spreadsheet 
for further analysis.  An analysis was performed within Excel to determine records 
between the two survey’s that did not match for the same bus and was emailed to Scott 
Pfender, Director of Transportation, to have his staff review the information before 
proceeding further in the analysis.   

 I received an updated table from Randy Belton of Transportation that was consolidated 
into a new spreadsheet (2018 Bus Inventory - Updated.xlsx).  Taking his updated 
inventory list, I created the following student capacity table based on the two-grade level 
categories.  An abbreviated version with smaller field headers was exported into a CSV, 
from the 2018_Bus_Capacity_Updated tab in the spreadsheet and was then imported into 
the Bus Capacity Analysis -- 20190208.gdb File Geodatabase 
(Bus_Capacity_2018_Updated).  The table expressing these student capacities against the 
number and style of bench seats is depicted on the following page.  
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STEP 7:  The updated bus inventory information (2018 Bus Inventory - Updated.xlsx) from 
Transportation was reduced to ten (10) primary fields of interest (see example graphic 
below) and exported to a CSV file.  This CSV was then imported into the Bus Capacity 
Analysis -- 20190208.gdb File Geodatabase as a table with the following name:  
Bus_Inventory_2018_Updated which included 349 fleet records.  The bus student 
capacity table created in the previous step was also imported into the same File 
Geodatabase as a table (Bus_Capacity_2018_Updated) containing 18 records.   

 



Transportation	Student	Ridership	Capacity	Analysis	 Page	7	of	14	
 

STEP 8:  Utilizing the “Join” command, I established a connection of the 
Bus_Inventory_2018_Updated file with the Bus_Capacity_2018_Updated file to 
establish a one-to-many relationship between the corresponding “Seat_Capty” fields.  
The resultant table was exported into the Bus Capacity Analysis -- 20190208.gdb File 
Geodatabase as a table with the following name:  
Bus_InventoryCapacity_2018_Updated.  This tied the respective grade level student 
capacity to an actual bus number in order to form an additional correlation with the 
Transportation Survey 2 student ridership information.   

STEP 9:  Taking the enhanced student ridership summary table consisting of 655 unique bus routes 
created in Step 5 (Student_Buses_and_Routes_of_Interest_2018) and joining it with the 
Bus_InventoryCapacity_2018_Updated table created in the previous step will finally 
combine the capacity information from the bus inventory information with the actual bus 
runs.  During the join process, 654 of the 655 records found to have a suitable match.  
The one unmatched record involved the bus number (ANYVEHICLE) that apparently 
changes frequently, so no particular bus was assigned to this Mount Dora High School 
(MDH-7505) bus run.  These combined 654 records were coupled together into an 
attribute table (FINAL_Student_Routes_with_Capacity_2018) and placed within the Bus 
Capacity Analysis -- 20190208.gdb File Geodatabase. 

 Two additional floating point numeric fields were added to the attribute table 
(FINAL_Student_Routes_with_Capacity_2018) in order to incorporate the calculated 
percent utilization for the two assigned grade levels.  These fields for elementary and 
middle/high are “Pct_Elem_Capty” and “Pct_MH_Capty”, respectively.  A third field 
was added (“Pct_Capty” )to represent the overall ridership capacity for each run.  A 
fourth field (“Run_Interest”) was added to remove those “PM” bus runs as described in 
detail in the fourth paragraph of Step 5.  These “PM” bus runs make up 68 of the 654 
runs, thus representing a little more than 10 percent of the runs from the Transportation 
FTE Survey 2 information. 
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STEP 10:  The Student_Buses_and_Routes_of_Interest_2018 attribute table created in Step 5 was 
coded with six “Grade Level Assignments” based on their assigned school.  These 
included the following:  Elementary, Middle, High, K-8 (Conversion Charter), K-8 
(Private Charter), and Special Needs (K-Adult).  For the purposes of these ridership 
capacity calculations, both the K-8 bus runs will be calculated as “Elementary” and the 
Special Needs (K-Adult) as “Middle/High” for bus capacity.   

 Utilizing the selection calculation of GradeLevel = 'Elementary' OR GradeLevel = 'K-8 
(Conversion Charter)' OR GradeLevel = 'K-8 (Private Charter)' a total of 218 bus runs 
were selected.  A total of 27 PM routes were removed leaving 191 of interest.  The 
resultant calculation of [Cnt_BusRteNo] / [Elem_Capty] yielded a mean student ridership 
capacity of 49.91%. 
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 Selecting the attribute table records for Middle/High utilizing the following formula 
GradeLevel = 'Middle' OR GradeLevel = 'High' OR GradeLevel = 'Special Needs (K-
Adult)' captured the remaining 436 bus runs.  Performed a calculation on the middle 
school ridership capacity field using [Cnt_BusRteNo] / [MidHgh_Capty].  This set 
contained 41 PM runs leaving an overall middle/high capacity category to 395 runs 
producing a mean bus capacity of 56.5%.  This attribute table was exported into an Excel 
spreadsheet (FINAL -- Bus Runs with Ridership Capacity -- 2018.xlsx) for further 
analysis. 

 

STEP 11:  The updated bus inventory attribute table (Bus_InventoryCapacity_2018_Updated) that 
was finalized in Step 9 was exported into an Excel spreadsheet (Bus Inventory Capacity -
- 2018 -- Updated.xlsx).  The existing bus fleet as provided by the Transportation 
Department indicates 349 buses are in inventory.  There are 8 buses with a bogus 
received date, but they all appear to have been manufactured in 2011.  It would appear 
that 86% of the fleet were purchased since 2014.  These 349 buses carry a maximum 
student capacity of 24,042 seats for elementary and 15,908 seats for middle/high. 

STEP 12:  Utilizing the Excel spreadsheet (FINAL -- Bus Runs with Ridership Capacity -- 
2018.xlsx) a series of tables were created from pivot tables to capture the student 
ridership vs. bus utilization capacity by the different attending schools that are under the 
control of the Lake County School District.  These tables were broken down into an 
elementary, middle, high, private charter, public charter, and special needs schools and 
can be viewed in the respective tabs included within the spreadsheet and viewed on the 
following pages.  The table and chart on the following two pages depict the overall 
breakdown of the percent utilization.  
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District-wide Bus Utilization Table by School 
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District-wide Bus Utilization Chart by School 
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Elementary Schools Bus Utilization Table 

 
  



Transportation	Student	Ridership	Capacity	Analysis	 Page	13	of	14	
 

Middle Schools Bus Utilization Table 

 

High Schools Bus Utilization Table 
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Private Charter School Bus Utilization Table 

 

Conversion Charter School Bus Utilization Table 

 

Special Needs School Bus Utilization Table 

 

 


