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Background Information:
The Harford County Board of Education (Board) desired a comprehensive review of its
student transportation services with a focus on identifying opportunities to improve the efficiency
and effectiveness of services. For this purpose, the Board engaged the consultant firm of School
Bus Consultants (SBC) to perform a comprehensive analysis to ensure that various management,
administrative, and operational aspects of the Transportation Department would be fully assessed
and the interrelationships between areas of strengths and weaknesses would be thoroughly
evaluated.
For this purpose, School Bus Consultants, LLC was contracted to prepare a report on our
assessment of transportation operations for the Harford County Public Schools. This report
addresses operational efficiency and effectiveness, management structure and staffing levels,
transportation policies and procedures, routing practices and use of software, and fleet
maintenance. Observations and recommendations in each of these areas are provided.
Discussion:
HCPS has been faced with budget concerns over the last several years. The Board recently
made difficult decisions that affected transportation services to students. These changes affected
the transportation service delivery model for various HCPS programs. However, it is
acknowledged that most school systems across the nation face these same challenges as normal
revenue streams are no longer available. An important aspect of the challenge is to continue to
provide as high a level of service to the students without adversely impacting services and
resources to the classroom.
SBC believes that HCPS provides a high level of service to its stakeholders and does so in a
conscientious and safety minded atmosphere. The current system is effective and is well run.
However, SBC believes the best opportunity for further savings in transportation related dollars
lays in the acquisition and implementation of a transportation information management system
with staffing whose sole duty is the primary set up, management, and maintenance of the program.
Interim Superintendent’s Recommendation:
The Interim Superintendent of Schools recommends that the Board of Education accept
the report from the School Bus Consultants, LLC.

STUDENT TRANSPORTATION SERVICES EFFECTIVENESS AND
EFFICIENCY ASSESSMENT
Harford County Public Schools
November 8, 2013

November 8, 2013
Mr. Cornell Brown
Assistant Superintendent for Operations
Harford County Public Schools
A.A. Roberty Building
102 South Hickory Street
Bel Air, MD 21014
Dear Mr. Brown,
School Bus Consultants, LLC (SBC) is pleased to submit this report on our assessment of transportation operations
for the Harford County Public Schools. This report addresses operational efficiency and effectiveness, management
structure and staffing levels, transportation policies and procedures, routing practices and use of software, and fleet
maintenance. Observations and recommendations in each of these areas are provided.
We would like to thank all of Harford County Public Schools employees who assisted us in conducting the analysis.
Particular thanks are due to yourself, Mr. Charlie Taibi and the employees of the Transportation Department for their
assistance and insights into how transportation services have been designed and operate. Please feel free to contact
me at 888-518-3377 extension 709 with any questions regarding the enclosed report. We have appreciated the
opportunity to assist Harford County Public Schools on this important endeavor.
Sincerely,
Jeff Viar
Project Manager
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Executive Summary
The Harford County Public Schools (HCPS) desired a comprehensive review of its transportation services with a
focus on identifying opportunities to improve the efficiency and effectiveness of services to realize savings in the
operation. The comprehensive review was designed to ensure that all management, administrative and operational
aspects of the Transportation Department would be fully assessed and the interrelationships between areas of
strengths and weaknesses would be thoroughly evaluated.

Major Findings and Recommendations
Over the last few years, a lack of increased funding to support the school system has placed significant
financial constraints, across the board, on HCPS. These reductions have resulted in HCPS’s need to reduce
spending for transportation and have required the HCPS to revisit the provision of transportation services in
an effort to reduce costs to offset the lack of increases in funding. Given existing levels of service and
constraints imposed by the large geographical area and sparse population
of the northern and western portions of the county, many of the changes in
transportation resulted in major reductions in the levels of service currently
provided to students. The areas of service affected most were in the
reduction of service to students attending Magnet Program schools, the
elimination of waivers for students within designated non-eligible areas to
ride buses, four additional elementary schools reassigned to the fourth tier
of bell times and the consolidation of bus stops for secondary students.
However, the HCPS has expressed the need to search for further
reductions. SBC believes that further savings can be realized through
improvements to the routing structure to increase capacity utilization and
at the same time stay within available routing time windows.

Comparative Cost Analysis
The comparative cost analysis of the HCPS transportation operation in relation to other SBC clients is within
expected ranges in most areas, with the notable exception of the cost per student. HCPS’s value in this
category is $1,113 per student per year with the comparable systems ranging from $720 to $891 per student
per year. HCPS also has a higher rating in the number of buses it takes to transport 100 students with a
rating of 1.5 buses per 100 students. The national comparative is 1.0 to 1.3 in this rating. These higher
ratings are due to lower capacity usage rating overall of regular route buses and a significant number of
countywide bus runs (ex. Magnet Programs) with lower capacities. The baseline data used as points of
comparison were selected from SBC's project history of other Maryland school systems.

Reduction in buses
The HCPS Board made difficult decisions to reduce expenditures in transportation for the 2013-2014 school
year, as described above. Those decisions resulted in a reduction of 8 buses from the Magnet Programs
and 8 buses from the regular education side of the system. The HCPS estimated the savings in this initiative
will be approximately $890,000.00. This initiative is commendable. However, SBC believes that further
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reductions in the number of buses required in the system can be realized if the HCPS were to pursue the
implementation of a fully operational student transportation management and routing system. A fully
implemented routing management system will enable HCPS personnel to enhance analysis of the current
routing structure including actual versus planned capacities, route timing, student assignments to stops
before school starts, effective and efficient routing of buses and automatic assignment of students to stops.
These processes are all currently performed manually and involve a significant expenditure of effort while
failing to yield the benefits that would derive from an automated system.

Policies, procedures and practices review
School systems often supplement State laws and Federal regulations and guidelines with additional local
policies, procedures and practices to better define how the local unit will conduct business. Clear, concise
and enforceable policies are essential elements of an effective and efficient transportation operation. It is
recognized that the HCPS incorporates State and Federal law within their policies. SBC has reviewed
existing local policies, procedures and practices and have made recommendations, where applicable. A
review of the policies and procedures relative to transportation found HCPS’s well-structured regarding what
students will be transported and how they are transported and that HCPS adheres to these strategies.

Current Staffing Levels
The current staffing levels of the transportation department are sufficient for a system the size of HCPS.
HCPS maintains a transportation director, three transportation supervisors (two for regular education and
one for special needs), one coordinator of special needs, three office specialists, one clerk, ten maintenance
personnel, two dispatchers and four driver instructors. SBC separately evaluated the number of
maintenance personnel relative to the amount of equipment maintained and believes mechanical staffing is
adequate despite the fact they also provide preventative maintenance and repairs to the County’s
approximately 334 unit truck fleet (vehicles and equipment other than school buses) as well as 116 school
buses.

Harford County Public Schools

2

Introduction
The following technical brief details the findings of the Harford County Public Schools (HCPS) Transportation
Department review conducted by School Bus Consultants, LLC (SBC). Specifically, the study was designed to
accomplish the following objectives: (1) Perform an analysis of the cost and service delivery performance; (2)
Evaluate the appropriateness of staff support; (3) Analyze the effectiveness of the routing system’s structure to allow
for maximized use of the available resources.
In order to accomplish these objectives, the following three functional areas of the HCPS’s transportation operation
were evaluated:
1. Operations Management
2. Fleet Maintenance and Asset Management
3. Bus Routing and Scheduling
The study was performed using quantitative and qualitative analyses. Quantitative methods included the
development of a fully allocated transportation cost model and development of several logistical models of the
HCPS’s routing operation. The quantitative models were used to compare the performance of the transportation
department against a series of performance indicators. In order to more fully understand the results of the
quantitative analysis, a number of qualitative assessments were performed including staff interviews and analysis of
established policies, procedures and practices. Using the results of the quantitative and qualitative reviews, a
complete picture of the cost and performance of the Transportation Department was derived.
This technical brief is organized to reflect both the quantitative and qualitative aspects of the review. The document
addresses each of the functional areas identified above in addition to an analysis of transportation costs and
performance. The discussion of each functional area includes a summary of relevant performance measures, a
narrative discussion of the operating procedures used by the Department, and specific findings and
recommendations for each area of review. Also with each recommendation, consideration is given to the
implementation of the recommendations.
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Key Performance Indicator Analysis
Performance measurement is a useful tool to understand how policies, operational strategies and the other inputs to
transportation have influenced the comparative efficiency and effectiveness of service delivery. Calculating
quantitative measures of performance provides a starting point in analyzing performance. However, the resulting
calculations should be considered in the context of the specific operational requirements and constraints faced by
HCPS. While some of these factors can be quantified other important albeit subjective areas, such as extra
accommodations for special education students beyond those required for transportation, need to be considered as
well. The analysis presented in this document provides a “snapshot” view of the Transportation Department’s
performance at a specific point in time. It will be important to track trends in performance over time in order to
determine whether decisions made are having the desired effect, and to avoid misinterpreting a one-time calculation.
However, developing a comprehensive history of performance trends will require implementation of many of the
recommendations presented in this report to provide the data necessary to perform the desired calculations.
Analysis of relevant performance indicators demonstrates that HCPS costs are higher than the national comparative
averages but within range of many of the Maryland comparatives with the exception of overall cost per student (both
regular and special needs). Generally, the reason for this as further discussed later, is in part due to the large
geographic areas and sparse population of the northern and western areas of the county as well as inefficiencies in
the existing route structure, particularly in capacity utilization. The areas in the table with a hyphen indicate that the
measure was not determined in other comparable Maryland Systems.

National
Measure

Comparative
Value

C

Harford
(Plan
Capacity)

Harford
(Actual
Capacity)

7%

7.3%

7.3%

District

District

District

A

B

8.5%

6.4%

Transportation costs as percent of total
HCPS budget. This range is an indicator of the
percentage of the total allocated HCPS budget
dedicated to transportation operations. Within
this environment, the proportion of HCPS
transportation costs is at 7.3% of the total HCPS

4-6%

budget and above the national comparative
value but within the ranges of comparable
Maryland Systems.
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National
Measure

C

Harford
(Plan
Capacity)

Harford
(Actual
Capacity)

$720

$788

$982

$1,113

$75,178

$81,218

$73,102

$74,096

$74,096

$437 - $533

-

-

-

$779

$886

$6,000 to
$6,200

-

-

-

-

$8,935

District

District

District

A

B

$650 - $840

$891

$48,600 to
$66,600

Comparative
Value

Transportation cost per student. This is an
annual average cost for all students. HCPS is
well above the national comparative value and in
Maryland. This is not an unexpected finding due
to the extremely rural nature and sparse
population of the northern portions of the HCPS
and overall large geographical area of HCPS.
These three factors together cause an unusually
high number of miles traveled and low capacity
ratings. A reduction in buses to increase capacity
and better utilize minimum driver hours would
reduce this value.
Transportation cost per bus (overall). This is
an average daily cost per buses of all types. This
value would decrease if capacity use is
increased and the number of buses is
decreased.
Transportation cost per regular education
student. This is an average annual cost for
regular education students. Given that the overall
cost per student is a blend of regular education
and special education costs, this provides the
first indication of the proportional contribution of
regular education transportation costs.
Transportation cost per special education
student. This is an average annual cost for
students with special needs. This provides the
comparative impact of special needs
transportation costs. Typically, special needs
costs are 6 to 10 times the cost of regular
education costs. HCPS’s value is at the high end
this measure nationally. This is due to the large
geographical area of HCPS itself and the large
service area outside of HCPS boundaries
(special programs and private placements)
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National
Measure

C

Harford
(Plan
Capacity)

Harford
(Actual
Capacity)

0.89

1.08

1.33

1.50

46%

56%

70%

61%

District

District

District

A

B

1.0 – 1.3

1.18

70% - 85%

61%

Comparative
Value

Average buses used per 100 students. A
measure of the number of buses required to
transport 100 students and shows how efficiently
HCPS is routing students. It considers both the
use of available seating capacity and the number
of times a bus is used during the day. Like golf, a
lower value is better. The current HCPS value is
above the guideline and again, due to the more
rural region and more sparse population in the
northern and western areas, linked with overall
large geographic area.
Average utilized planned bus capacity. A
measure of targeted (planned) capacity versus
actual capacity. HCPS is below the national
comparative at 61% on actual capacity and low
on the range in planned capacity. This value is
due to the large geographic area and sparse
population of the northern and western areas of
the county that inhibits the HCPS’s ability to
increase this value without severe reduction of
service to students. However, HCPS compares
very favorably to the comparative Maryland
schools

Analysis of Routing Efficiency
There are two primary steps to maximizing efficiency in a student transportation system. The first is to fill as many
seats as possible on each bus run, known as “capacity utilization”. The second is to link as many bus runs to each
bus as possible, a process called “pairing”. When both steps are effectively combined, the result is a greater
efficiency within the routing structure resulting in a lower cost per transported student. Whereas HCPS displays a four
bell time structure, SBC considers the bell time structure to be a nominal three tier system for routing purposes. An
analysis of HCPS provided data indicates that 354 regular education buses completed 879 individual daily trips that
realize an average of 2.5 trips per bus usage in the morning service (see charts below). As HCPS mirrors their
afternoon trips from the morning trips, the result is an average of five trips per bus per day.
School systems must also realize that efficiencies within the transportation network are often hampered by
uncontrollable constraints. In the case of HCPS, a few were addressed above and included a largely rural and
sparsely populated area in the northern and western portions of the HCPS and the overall large geographical area of
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HCPS. This recurs as a general theme throughout this report. Additionally and of significant note are the county wide
programs as well as the large area outside of the HCPS where students with special needs are transported to
programs that are required through a student’s Individualized Educational Plan (IEP). HCPS transportation costs are
driven upward by the county wide programs and the lEP-driven service delivery requirements. Where it is often more
difficult to reduce costs in the IEP driven programs, costs can be reduced by increasing capacities within the allotted
route times of the regular education service and increasing the re-use of a bus within the pickup and delivery times. It
is in this area where SBC believes that properly implemented and managed school transportation routing software is
needed in order for HCPS to recognize further reductions in transportation costs.
The following charts show the distribution of current regular education bus runs in the morning service. It is important
to note that these distributions are strictly the number of trips being completed within the given bell time structure.
Figure 1: Morning distribution of regular education bus routes (aka Long Buses)
400
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0
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Tier 2

Tier 3

Tier 4

It is clear the third tier has the highest fleet utilization of all the tiers. Also of note, the fourth tier is under-utilized. This
chart would look different with the 2013-14 school year changes applied as there would be a slight decrease in tier
three and a slight increase in tier four with the four additional schools in the fourth tier.
Rated bus capacity utilization is the percentage of riders assigned to a bus compared to the maximum passenger
rating of that bus. Bus planned capacity utilization computes the same percentage, but is based on the maximum
number of students per seat allowed by HCPS guidelines. Analysis of utilization was based on HCPS targeted
maximum of 2 persons per seat for secondary schools, for a maximum of 44 students per bus, or 69 percent of rated
capacity, and 100 percent of targeted capacity. For elementary schools, 3 persons per seat or 64 students per bus,
equaling 100 percent of the rated capacity of the bus were used. The first and second tier calculations are based on
44 students per bus as these tiers serve secondary schools. The third tier calculations are based on 64 students per
bus as they serve elementary schools. The fourth tier calculations are based on 64 students per bus for elementary
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and 44 students per bus for the alternative education trips. The table below indicates that overall capacity utilization
is 61 percent, below the national guideline of 70 - 85 percent. The fourth tier buses lower ratings are largely due to
low capacities on the alternative runs.
Figure 2: Capacity usage for morning runs
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The graph below reveals a similar pattern as the previous graph; however the fourth tier is proportionally smaller than
in the last graph. This is important to note because the alternative education runs are included within the fourth tier
which creates the lower capacity rating concern. Again, in this graph, it is illustrated that the first and third tiers are
the busiest for the fleet and students in transit.
Figure 3: Transported students by tier – Long Buses
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The graph below is another illustration of Figure 3 but takes a different approach of viewing capacity. The third tier in
Figure 3 is significantly higher as a greater number of students are being transported. However, this graph indicates
the capacity per bus is not significantly higher. This is due to the larger targeted capacity of the third tier buses and
those targets falling short of the capacity.
Figure 4: Average students per run – Long Buses
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This final visualization below is beneficial in seeing when buses are operating and idle throughout the day in the
normal to and from school service. The morning service period is approximately four hours with the afternoon service
approximately three hours. The one hour disparity between morning and afternoon is due to the later starting, but
shorter length of day, of the alternative education program. Extra-curricular, activity and athletic trips are not depicted
as this transportation assessment addresses only to and from school transportation.
Figure 5: Bell time structure
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Policies, Procedures and Practices
Targeted ride times of 45 minutes within attendance areas – HCPS has a practice of targeted ride times of 45
minutes within attendance areas. SBC’s analysis of student ride times indicates there are routes that start as early as
6:05 a.m. for high schools. However, with the current allowed time window for arrival at schools in the morning as
early as 30 minutes and no later than 15 minutes prior to bell time, most instances of ride times greater than 45
minutes within attendance areas is mitigated. SBC notes that a 30 minute arrival prior to bell time is unusually high in
comparison with other systems we have reviewed, with 15 minutes being a standard. In interviews with HCPS staff it
was indicated that some ride times do approach one hour within attendance areas. These remarks were relative to
the more rural areas of the county. It is also noted that most county wide programs often substantially exceed
targeted ride times as these are not within defined attendance areas other than the physical boundaries of the county
and would be expected to be longer in an effort to gain as much capacity as possible on the bus.
Recommendation: SBC recommends that the HCPS closely monitor the length of ride times in the morning
deployment. As the afternoon deployments mirror the morning deployments, there is the possibility of routes that
work in the morning for time may not work for time in the afternoon, creating service issues, particularly on the fourth
bell time.
Rider eligibility criteria – The Code of Maryland defines rider eligibility mileage criteria. HCPS mirrors the state
code and has defined zones for non-eligible students and now adhere to no transportation for students within these
non-eligible zones. The eligibility threshold for transportation is:



Elementary schools – One mile or more from school
Secondary schools – One and one half miles from school
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SBC has no recommendations in this area.
School arrival and departure windows – HCPS employs the practice of a 15 minute window of arrival in the
morning deployment that ranges from 15 minutes to 30 minutes prior to bell time. SBC reviews of other systems
indicate a typical 15 minute window, but SBC also realizes that North Harford High and Middle Schools are
transported together and need additional time to complete the drop off and pickup process for the two large schools.
The extended 30 minutes appears to be intended to allow for more route time and additional capacity increase but in
the overall scheme of the four bell times does not allow for either as the window is simply duplicated over the tiers
and allows for a final 15 minutes on the final tier in the morning deployment. This shorter window of time additionally
explains lower capacity ratings in the fourth tier. The risk is that some of the fourth tier schools in the afternoon
dismissal cycle will experience buses arriving late to schools as the morning routes are mirrored in the afternoon.
This was also confirmed in interviews with school administrators.
Recommendation – As noted above in targeted ride times, SBC recommends that the HCPS closely monitor the
lengths of ride times in the morning deployment. As the afternoon deployments mirror the morning deployments,
there is the possibility of routes that work in the morning for time may not work for time in the afternoon, creating
service issues.
Maximum walk distances to bus stops – There is no established distance a student may be required to walk to a
bus stop.
Recommendation – SBC recommends that the HCPS establish a walk to stop distance based on the eligibility
requirements for transportation. In other words, an elementary student is not eligible for transportation unless he lives
more than one mile from school and a secondary student is not eligible for transportation unless he lives more than
1.5 miles from school. Therefore, SBC recommends that a maximum walk to stop distance that is equivalent to
eligibility for transportation is established. HCPS may, in practice, employ a distance less than this recommendation
but the recommended distances do allow for reductions in the number of required stops and allowing for further
streamlining of bus routes to assist in creating more time and capacity.
Stop creation – Generally stops are created no closer than a quarter of a mile apart. HCPS adheres to this standard
unless a safety issue requires that stops be created less than the quarter of a mile.
SBC has no recommendations in this area.
Targeted passenger loads practice –



44 students per bus for secondary students (two students per seat)
64 students per bus for elementary students (three students per seat)

The targeted passenger loads practices are within expected parameters. SBC has no recommendations.

Management Review
The HCPS Transportation Department provides services to approximately 33,000 students attending 54 public indistrict schools and 16 non-public school sites outside of the county. The HCPS’s geographical boundary is more
urban in the eastern and southern portions and more rural in nature and sparsely populated in the northern and
western portions. The HCPS boundaries encompass approximately 527 square miles. The Transportation
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Department provides services to students using both HCPS-owned and contracted fleets. The contracted services
are provided by 40 separate contractors and provides to/from school services for the majority of the regular education
students as well as over 20,000 curriculum and athletic related trips. The special needs population is serviced by the
county with an additional 4 buses serving the regular population. Collectively, all buses travel over 8 million miles per
year. The HCPS typically enjoys a positive, cooperative and professional relationship with the contractors.

Organizational staffing
The Transportation Department is staffed with 25 office and maintenance personnel with responsibilities
ranging from the director of the department to maintenance of equipment to driver instructors. The director is
in charge of the entire department and oversees the day to day operations and more specifically the budget
and contract management. The director is supported by three transportation supervisors of which two are
responsible for the regular education side and one for the special needs side. The special needs supervisor
also has a coordinator who works with the supervisor in a support role for all aspects of special needs
transportation. The supervisors are generally in charge of day to day to/from school routing for all buses,
after school programs, accident investigations, bus inspections, evaluations, roadway and railroad
inspections, IEP meetings and the administration of the drug and alcohol testing program.
Recommendation – SBC believes that transportation is appropriately staffed. However, should HCPS opt to
implement routing software then consideration to a full time router to supplement other staff should be
considered. A realignment of routing responsibilities to a full time router will additionally allow the
transportation supervisors (now relieved of some of those duties) the ability to better address the remainder
of their responsibilities.

Maintenance staffing
The number of technicians required for a maintenance operation to operate effectively is primarily driven by
the size and composition of the fleet it serves. The Transportation Department is currently staffed with a
maintenance crew chief, six full-time vehicle mechanics, an inventory person and an air conditioner
repairman. These personnel are charged with maintaining approximately 450 pieces of equipment including
97 active school buses, 16 spare school buses and 334 pieces of truck fleet ranging from large dump trucks
to tractors, maintenance equipment, administrative vehicles, pickup trucks and grounds care equipment
(grounds care equipment smaller than lawn tractors, such as leaf blowers and push mowers, are not
included in this count but are serviced by the department). Because most fleet operations service a wide
variety of vehicles and equipment, it is necessary to establish a relative measure that allows for the
evaluation and comparison of staffing needs and costs.
The primary industry methodology for determining technician staffing levels is the vehicle equivalent unit
(VEU). Originally developed by the United States Air Force, VEUs are an industry standard method of
normalizing a diverse fleet of vehicles to a common standard and to equate the level of effort required to
maintain dissimilar types of vehicles. A typical passenger car forms the basis for the standard and is given a
VEU count of 1.0. All other types of vehicles are allocated a VEU value based on their relationship to a
passenger car. For example, a typical type C school bus is given a VEU of 3.5. We assigned a VEU value to
each vehicle the maintenance department maintains based on the principle described above. The total VEU
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count derived for HCPS was 858 of yellow and truck fleet.
Industry information indicates that each full time equivalent technician can service approximately 100 to 150
VEUs per year. Therefore, dividing the total of 858 VEUs by the 6 full time equivalent technicians results in a
value of 143 which is at the high end of the range. In making a determination relative to where an
organization falls on the range of hours per VEU described above, we consider a number of factors that are
unique to each fleet. These factors include fleet age and condition, usage levels, and overall operating
environment. In the case of HCPS we must also consider the geographic size of the HCPS as well when
factoring in response times to on-road vehicle malfunctions.
Based on this analysis SBC believes the maintenance department is appropriately staffed and has no
recommendations.

Customer Satisfaction
SBC conducted a customer satisfaction survey of the transportation service overall (district and contracted services)
involving school administrators. The survey was a list of 15 transportation service related questions. The rating was
based on a scale of one to five with a one as completely agree and a five as completely disagree. The survey had a
50 percent rate of return and represents responses across all grade levels. Overall school administration responses
indicated they are satisfied with the levels of service. The two areas that received the lowest averaged scores (3’s)
were (1), All buses arrive at least five minutes before dismissal time in the afternoon, and (2), I am willing to adjust
bell times as needed and reasonable to improve transportation service.
Item number one aligns with SBC concerns of late afternoon buses in the fourth tier and concurs with school staff
group interviews conducted in the early stages of this project. Item number two is often one of the most difficult and
controversial initiatives to have school administration and HCPS residents to agree upon but is also one of the more
critical impediments to routing efficiencies. The picture below represents the questionnaire and the graded response
to each question.
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Figure 6: Principal satisfaction questionnaire

As part of the satisfaction survey, administrators were given the opportunity to remark on any area of their
involvement with transportation personnel overall (district and contracted operations). The remarks are purposely not
school or administrator directed but are provided verbatim:











Transportation works really well for our population
Complaints from parent of long ride times in the Northern areas
Maps and route descriptions are not clear or user friendly
Transportation rarely ever handles student discipline
Sometimes our buses run five minutes late but overall the department does an outstanding job
Often not notified if a bus is running late
An accurate online database is needed to provide bus number, bus stop, and stop times
Always willing to assist the school to assure the safety of our students
Concerns with students being dropped off prior to 7:00 am at some schools
Bus drivers and attendants are very responsive to the special needs of students

Safety
SBC reviewed the safety data relative to the number of accidents per one million miles. The analysis included HCPS
and contracted operations together. The accidents are broken down into preventable (at fault) and non-preventable
(not at fault). The chart below displays accident records from the 2009-2010 school year through the 2012-2013
school year. The first three years show an annual increase in the total number of accidents overall up through the
2011-2012 school year. However, in the 2012-2013 school year, the total accidents overall dropped from 75 down to
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47 which is lower than the total of 60 in the 2009-2010 school year. HCPS employs four HCPS drivers that are
certified driver trainers and provide a training program that has been recognized statewide as well as nationally. The
department has excellent training manuals and materials for all areas of transportation and provide for a
comprehensive pre-service and in-service training program. All drivers are also required to complete an eight-hour
National Safety Council Defensive Driver Training Course.
HCPS also initiated a video and audio monitoring program on school buses. Forty buses currently have video units
installed with another twenty scheduled for installation in the 2013-2014 school year. Video monitoring systems have
become an excellent tool that assists in improving negative behaviors on buses. It is important to remember that
these systems are a supplement to a behavior management system that begins in training with drivers and continues
with a well-developed relationship between school administration and all transportation employees as well as
parents.
Commendation – SBC determined during staff interviews that the transportation staff made concerted efforts to
improve driver training in order to reduce the accident rate. The SBC accident analysis determined that HCPS has a
six (6) rating on the number of accidents per one million miles. The national key performance indicator rating is 1012. SBC commends HCPS for the reduction in their accident rating.
Figure 7: Accident rate chart

Fleet Status
HCPS maintains 116 district-owned buses (including spares) providing service to students with special needs.
Additionally, HCPS contracts an additional 354 buses (not including spares) that provide services for the regular
education students. A tour of the maintenance facility and interviews with maintenance staff revealed a fleet that is
well maintained. All aspects of maintenance and parts inventory is tracked using fleet software.
SBC collected data from a recent inspection period. With this data we were able to analyze age and mileage
information about the bus fleet. Below is a chart displaying the distribution of mileage across the fleet. The district
fleet is depicted in red with the contracted buses depicted in blue. The results indicate that overall the HCPS has
been proactive in maintaining an up to date fleet that typically requires less in maintenance costs and less chance of
breakdowns resulting in higher levels of service to students.
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Figure 8: HCPS and contracted fleets by mileage
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The chart below depicts the number of buses within their respective model year. The data is a combination of district
and contractor owned bus fleets. HCPS has a sound distribution of buses across various model years with
exceptions in the 2011 and 2013 model years.
Figure 9: HCPS and contracted fleets by year
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Routing Software Assessment
The transportation department does not employ a transportation information management system for the routing of
school buses and analysis of data. The current process of route creation involves manually producing routes and
stops and digitizing the stop locations and route paths into Google Maps®. The maps are then incorporated into
Microsoft Power Point® software where the start time and expected arrival time at a school is manually entered along
with a written description of stops and areas of travel for the trip. This is a time consuming process from a personnel
standpoint and does not allow for adequate data withdrawal for analysis. Additionally, as bus routes are provided to
contractors, there are no specific assignments of students to stops (except secondary) or provisions for individual bus
stop times. The contracted drivers begin the school year by driving the HCPS designated areas and pick up students
as they proceed through the route. Once the specific stops are determined along with those students who board
those stops, the drivers are then tasked with developing their individual trip manifests that include stop locations, stop
times and a listing of the students who board at particular stops. The manifests are then provided to the schools and
transportation department. The pictures below depict the current method of routing.
Figure 10: Representation of current routing methods
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The picture below is a snapshot of a bus that operates in a two tier routing structure within state-of-the-art school bus
routing software. The pickup area on the left is automatically routed to the school at the bottom of the snapshot. The
route then leaves the first school and picks up the area in the upper right portion and then delivers to the school at
the top of the map. Within this snapshot you also see where students live (geocoded to map by address) depicted by
the red dots with groups of these students wrapped in stop boundaries. As students move in and out of the areas the
routing system automatically assigns or de-assigns the students. When the routing map is open the user has
immediate access to stop locations and system generated stop times, the number and names and addresses of
students assigned to the stops, and auto-generated route directions. The user is also able to load all routes assigned
to a school into the routing map as well so that a visual depiction allows the user to view where overlaps of trips may
occur for correction. Tools within the system make it possible to easily move stops from one bus to another to even
out capacities and/or evenly distribute time among routes. A routing system such as this also produces route
directions, student assignments to stop, stop times and route directions in multiple printable formats depending on
the display a school district desires for its’ drivers. And as important, once the information is in place in the system,
the user can extract data in an electronic format that makes for ease of use in analysing their routing structure for the
best opportunity to produce efficiencies within the routing structure.
Recommendation – SBC strongly recommends that HCPS explore the opportunities that are available in todays
sophisticated routing software programs. In the many studies performed by SBC, where fully functional software
systems were already in place or were put in place after recommendations to do so, every district was able to further
realize efficiencies within their system and consequently reduce buses.
Figure 11: State of the art transportation software display
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Per Vehicle Allotment and Table of Rates
SBC offers the following review and comments regarding the current contract template and table of rates for
transportation services in the HCPS. The information provided in the project presentations and reports continues to
represent what SBC considers the most relevant data for gauging the cost and quality of service delivery. These are
output focused metrics such as the total cost per student and annual cost per route bus, and are readily comparable
to metrics calculated for other school systems. The comments that follow relate to cost inputs which are, in our
opinion, meaningless without proper context.
Contract terms and conditions:
SBC comments are limited to general remarks on contract structure and effectiveness. The terms of the contract are
consistent with similar agreements we have reviewed around the State and elsewhere, and are generally
comprehensive in defining what services are to be provided and certain constraints as to how those services must be
provided. In this sense the terms and conditions provide a solid contractual foundation.
The only broad area where SBC would recommend changes or, more appropriately, enhancements to the contract
language is in the area of performance expectations and standards. The HCPS is hardly alone in this. The whole
subject of effective contract performance management is only now beginning to be commonly discussed in the
industry, but SBC is a strong advocate of its inclusion in contracts having seen instances of very successful
implementation. The essential elements include defining a clear set of performance measures and standards of
performance right in the contract specifications, as well as the mechanisms by which the HCPS would oversee and
enforce those standards over the contract term. This establishes a contractual foundation for the implementation of a
robust and ongoing contract performance management program that can greatly enhance the quality and
consistency of service delivery over the contract term, as well as providing a mechanism for disciplining underperforming contractors.
As to specific comments on individual contract terms, the only item that appears abnormal and worthy of
reconsideration is the limitation in paragraph three whereby any single contractor may operate no more than 10
percent of total bus routes. While the limitation itself is found in many locations and is an effective means of ensuring
ongoing competition, the 10 percent figure is much lower than SBC typically experiences. This may have a
foundation in tradition or history in the HCPS, or in a desire to maintain a broad base of contractors, but we find the
limitation noteworthy.
Table of rates:
SBC notes nothing out of the ordinary or exceptional in the HCPS table of rates or method of determining contractor
compensation. Nothing, that is, as it applies to the “standard” approach to compensation determination prevalent in
most Maryland counties. It is impossible to gauge the appropriateness of one input rate over another as each county
tends to follow its own historical norms. The Per Vehicle Allotment (PVA) calculation, for example, while consistently
utilized throughout the State is calculated differently county-to-county. But this is also true of driver rates of pay,
allotments for overhead, and every other element of compensation. In this way the only means of accurate
comparison is to review total compensation, or total cost, after all rate components are applied.
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What is generally consistent through the State, however, is the overall approach that treats almost all compensation
as a direct pass-through of actual cost, rather than a competitively obtained, contractor proposed rate of
compensation. In this Maryland is fairly unique. And in this SBC provides the same recommendation it has provided
elsewhere. That is, to consider the adoption or evolution to a market-based, competitive procurement of services
based upon a total price per bus per day, which is the industry standard approach followed throughout most of the
country.
To gauge overall cost competitiveness, SBC urges HCPS to focus on the comparison of total annual cost per route
bus presented in the report. This table indicates that HCPS is obtaining services from contractors, and operating its
own buses, at rates that are competitive with comparison school systems around the State. Working backward, SBC
concludes that the table of rates is also competitive and offer no noteworthy findings as to any particular element of
the table of rates or the current PVA.

Conclusion
HCPS has been faced with budget concerns over the last several years. The Board recently made difficult decisions
that affected transportation services to students. These changes affected the current service delivery model of county
wide programs from home pickup to school site pickups, changes in four school’s bell times, the elimination of
waivers for students within designated non-eligible areas to ride buses, and the consolidation of bus stops for
secondary students. On a parental level these types of changes may have had affects that are difficult to manage.
However, most school systems across the nation face these same challenges year in and year out as normal
revenue streams and federal and state grant funds are no longer available. An important aspect of the challenge is to
continue to provide as high a level of service to the students as possible all while needing to keep dollars in the
classroom.
SBC believes that HCPS provides a high level of service to its stakeholders and does so in a conscientious and
safety minded atmosphere. As stated at the onset of this report, the “normal” tasks transportation faces every day
with the size of the HCPS alone, is immense. The current system is effective and is well run. However, SBC believes
there are inefficiencies in the routing structure which have been identified and are incorporated in this report along
with our findings. SBC believes the best opportunity for further savings in transportation related dollars lays in the
acquisition and implementation of one of the many sophisticated transportation information management systems
available on the market today, described earlier in this report. Should HCPS approve this initiative, SBC recommends
an early initialization of the installation process as soon as November 2013 for rollout in the 2014-2015 school year.
A district the size of HCPS will naturally need a greater length of time to implement. While the transportation
supervisors now provide a majority of the routing of buses as a portion of their job descriptions, SBC further
recommends the HCPS consider an additional person whose sole duty is the primary set up and eventual
maintenance of the program with assistance from the current supervisors. HCPS may want to consider implementing
routing software in stages beginning with regular education and then incorporating special needs the following year.
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