School Bus Fleet Maintenance Guide

How-To Guide

School Bus Fleet Maintenance
Management and Implementation

A Practical Framework for Transportation Directors

2025-2026 Edition

BusBoss FLEETpatrol™ Confidential Page 1




School Bus Fleet Maintenance Guide

Table of Contents

PR 1o T U T3 1T o PSP 4
1.1 WhHO This GUIAE IS FOT ...t 4
22 Tt o = PRSP 4

2. Building the Maintenance Program Foundation.................uiiiiiiiiiiiiiiiicie e 5
2.1 Define Organizational STrUCKUIE ...........uuuuiiiiiiiiiiiiiiiiiiiiiiei bbb eeeeeeeeeneenees 5
2.2 Establish Maintenance POIICIES ...........ooiiiiiiiiiiiii s 5
2.3 Conduct a Fleet Baseline ASSESSMENT ........coooiiiiiiiiiiii e 5

3. Preventive Maintenance Program ............cooiiiiiiiiiii et 7
3.1 PM SCREAUIE TIEIS ...ttt e e e e ettt e e e e e e e e e eeaaaaa e e e e eeeeeennnes 7
3.2 Scheduling MECRhANICS...........ooiiiee e e e e e e e e e eaaans 8
3.3 Pre-Trip and Post-Trip INSPECLONS ......couuiiiiii e e 8

4. Corrective and Reactive MaintenNanCe.............uuuiiiiiiiiii e 9
4.1 WOrK Order WOTKFIOW .........uuieiiiiieeiii et e e e 9
A e 1o 1 VA O = T o= o o LSRR 9
4.3 Road Call and Breakdown ProtoCOIS .............coouiiiiiiiiiiiiiiiiiiiieiee e 9

5. Inspections and Regulatory ComplianCe ..........coooiiiiioiiiiii 10
5.1 State and Federal Inspection Requirements...............uuceeiiiiiiiiiiiiiiiie e, 10
5.2 Annual Inspection Checklist (SUMMArY) .........ccooiiiiiiiiiiiiiieeeeee 10
5.3 EmMISSIONS COMPIIANCE ......coooiiiiiiiiii et e e e e e e e et e e e e e e e e e eennes 10

6. Parts and Inventory Management ... ... 11
6.1 INVENTOry Strategy ....ooooeiiiiieeeee e 11
6.2 Inventory Control PracCtiCes..........ouuiiiiiiiiiiiiiiieeee e 11
(GIRC I V/=T o To (o] gl Y/ =T g F=To =T o =T o | S EPPPUPR 11

7. Technology and Data SyStemS. ....cccciiii i 12
7.1 Fleet Management Software: OVErVIEW .............coooiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeee 12
7.2 Core FUNCHONAl MOAUIES .........cooiiiiiiiiiiiie et 12

7.2.1 Asset and VehiCle REGISIIY .........uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiii e seeaeeaaennne 12
7.2.2 Work Order ManagemeNnt.............uuuuuuueeeiiiiiieiieiieieeeaanenannannnnnnnnnnnnnnennsssnnnnnnnnsnnnnnnnnnnes 13
7.2.3 Preventive Maintenance SCheduling ...............uuuuiiieiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeneees 14
7.2.4 Parts and INnventory MOAUIE ...............uuiiiiiiiiiiiiiii e 14
7.2.5 DVIR and Inspection ManagemeEnt................uuuuuuuuimmmmmmieiiiiiiiiiieeiieeenieenneanenenenneennnnnnes 15
7.2.6 Reporting @and ANGIYLICS ..........uuuuuiiiiiiiiiiiiieiii e 16
A A LV T 1Y, g P= Te =T 0 0= o 16
7.3 Data Architecture and INtegration ... 17

8 B I 2 =T 01T =To I g (=T = 1o 17




School Bus Fleet Maintenance Guide

S I B =Y = TS ] - T Lo F= 14 o LR 17
7.3.3 Data Retention and BacCKUP ..........ouuuiiiiiiiii e 18

7.4 Security and ACCeSS CONIIOL..........cooiiiiiiiiiiiiiii e 18
7.5 Deployment Model COMPAriSON.........c..iiiiiiiiiie e e e e e e e e e eeeeanes 19
7.6 Telematics INtegration .............oooviiiiiiiiiii 19
7.6.1 Telematics Hardware ConsSiderationS...............uuuueuuuemmmmmuieiineiiienninnennennnnnnnnnnnnnnnnnnnnnes 20

7.7 Mobile Tools for Technicians and DIiVEIS ..........cooiiiiiiiiiieeeeee e 20
7.7.1 Technician Mobile AppliCation ...........oii oo 20
7.7.2 Driver DVIR APPlCAtiON......cccoieeieeeeee et 21
7.7.3 Hardware RecommendationsS ............oiiii i 22

7.8 Software Evaluation and Selection .............ooooviiiiiiiiiiiiiieeeeeeeeeeeeeeee e 22
7.8.1 Evaluation Criteria and Weighting ..............uuuiiuuiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeenenes 22
7.8.2 SEIECHON PrOCESS .....uiiiiiiiiiiiiiiiiiiiiiiitieiieeaeteaeeeeaeeaaasssaessasssnssnsssssssnsnssnsssnnnsnnnnnnns 23
7.8.3 Implementation TIMEINE ........ccoiiiiiii e e 23

8. Budgeting and Cost Management...........cccoooiiiiiiiiiiii e 24
8.1 COSt CateQOIIES ... i 24
8.2 CoSt-Per-Mile TraCking .........oouiiiiiii et e e e e e e et e e e e e e e e e eeanes 25
9. Staffing, Training, and Certification ... 26
9.1 StaffiNg RALIOS ....cooiiiiiiii et e e e e e e e e e e e eaaaaas 26
9.2 Certification REQUINEMENTES ........uuiiiii i e e e e e e e e eeeaees 26

LS IR @ 3T o] o T N I =T 1o 1o Vo 0P 26
10. Special MainteNaNCE TOPICS .....uuvuuiiii i e e et e e e e e e e e e e e e e e aeaaeeeaens 27
10.1 Summer and Pre-Season Preparation ..............couuiiiiiiiiiiiiiceee e 27
10.2 WiNter OPErationS..........oouuiuiiiiiieee e e e e e e e e e e e e e e e e e e eaaaaans 27
10.3 Electric BuS MaiNtENANCE ......ccoeiiieeeeeeiee et e e e e 27
10.4 Fleet Replacement Planning ..........ooouuiiiiii oo 27
11. Performance MEasUIrEMENT............ i e et e e e e e e e e e et a e e e aaaeeennnes 28
11.1 Key Performance INAICAtOrS. ...........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeeeeeeseeesneeeneeneennsennnnnnne 28
LA =T o To 4 1] Yo T OF= Lo [=T g o7 T 28
12. Implementation ROAAMAD .....cvuuiiiiii e e e e et e e e e e e aaa e aaaes 29
13, APPENAICES ... 30
Appendix A: Sample PM-A CheCKIiSt............uuuiiiiiiiiiiieeeeeneeeeeennnnne 30
Appendix B: Recommended Record Retention Periods. ... 30

Appendix C: Glossary Of KEY TeIMS .....ccoiiiiiiiiiiiiii et a e 31




School Bus Fleet Maintenance Guide

1. Introduction

School bus fleet maintenance is one of the most consequential operational responsibilities for a
district transportation department. A well-executed maintenance program reduces breakdowns,
extends vehicle lifespan, lowers the total cost of ownership, and directly protects student safety.

This guide provides a step-by-step framework for building and operating a maintenance
program from the ground up. It covers organizational structure, preventive and corrective
maintenance workflows, inspection scheduling, parts inventory management, technology
integration, budgeting, staff training, compliance, and performance measurement.

Every recommendation is designed to be adapted to fleet sizes ranging from 20 buses to more
than 500.

1.1 Who This Guide Is For

» Transportation directors and fleet managers

* Maintenance supervisors and lead technicians

» School district administrators overseeing capital assets
* Contracted transportation service providers

1.2 Scope

The guide addresses Type A, B, C, and D school buses powered by diesel, petrol, compressed
natural gas (CNG), propane, and battery-electric drivetrains. Specialty vehicles such as activity
buses and support vehicles follow the same principles with minor adaptation.




School Bus Fleet Maintenance Guide

2. Building the Maintenance Program Foundation

2.1 Define Organizational Structure

Establish a clear reporting hierarchy before implementing any process. The maintenance
function should sit as a peer to routing and dispatch, not subordinate to either.

Role Primary Responsibility Reports To

Fleet Maintenance Program strategy, budget, vendor contracts, Director of Transportation

Director compliance

Maintenance Supervisor Daily shop scheduling, work order triage, Fleet Maintenance Director
quality control

Lead Technician Complex diagnostics, mentoring junior staff, = Maintenance Supervisor
ASE standards

Technician (Level Scheduled PM, corrective repairs, Lead Technician

A/B/C) component replacement

Parts Coordinator Inventory management, procurement, Maintenance Supervisor

vendor liaison

2.2 Establish Maintenance Policies
Draft a written maintenance policy document that covers the following areas at a minimum:

Preventive maintenance intervals by vehicle type and mileage/hour thresholds.
Work order authorization rules, including dollar thresholds requiring supervisor approval.
Out-of-service criteria defining which defects require immediate grounding.

B Wb =

Parts procurement standards, including approved vendor lists and warranty claim
procedures.

o

Technician certification requirements (ASE S-series, state-specific licenses).

or

Record retention periods aligned with FMCSA and state DOT regulations.

2.3 Conduct a Fleet Baseline Assessment

Before rolling out new processes, gather a complete inventory of the current fleet condition. This
baseline informs budgeting, staffing, and replacement planning.

Data Point Source Purpose

Vehicle age, mileage, Asset registry / title records Replacement cycle planning
model year

Outstanding defects Driver vehicle inspection reports Immediate repair prioritization

(DVIRS)




Historical repair cost per
unit

Warranty status

Tire condition and tread
depth

Emissions compliance
status

Work order history (last 24
months)

OEM records, dealer portals

Physical inspection

State DEQ / EPA records
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Cost-per-mile benchmarking

Cost avoidance on covered repairs

Safety compliance and bulk
ordering

Regulatory risk identification
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3. Preventive Maintenance Program
3.1 PM Schedule Tiers

Structure preventive maintenance into tiered intervals. Align intervals with manufacturer
guidance and adjust for local operating conditions (climate, terrain, average route distance).

PM Level " Interval Scope
PM-A (Basic) Every 5,000—6,000 miles Engine oil and filter change
or 45 days Visual brake inspection
Fluid level checks (coolant, transmission, power
steering)

Tire pressure and tread check
Exterior light function test
Driver-reported defect resolution

PM-B Every 12,000-15,000 All PM-A items

(Intermediate) miles or 90 days Air filter replacement
Fuel filter inspection/replacement
Brake measurement and adjustment
Steering linkage inspection
Battery load test
HVAC system check

PM-C (Major) Every 24,000-30,000 All PM-A and PM-B items

miles or annually Transmission fluid and filter service
Coolant system flush (per OEM schedule)
Differential fluid service
Full chassis lubrication
Suspension component inspection
Exhaust/DPF system inspection
Electrical system and alternator test

PM-D Based on condition or Engine overhaul assessment
(Overhaul) 150,000+ miles Transmission rebuild evaluation
Frame integrity inspection
Full brake system rebuild
Complete wiring harness check
Body and structural corrosion repair
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3.2 Scheduling Mechanics

Use a staggered schedule to avoid pulling too many buses from service simultaneously. A
practical method:

Divide the fleet into equal groups (typically 4—6 cohorts).
2. Assign each cohort a fixed PM week within the cycle.

Schedule PM during off-peak hours (afternoons after AM routes, Saturdays during the
school year, extended sessions during summer).

4. Build a 10-15% buffer of spare buses to cover units in the shop.

3.3 Pre-Trip and Post-Trip Inspections

Driver inspections are the first line of defense. Train drivers to complete DVIRs (Driver Vehicle
Inspection Reports) before every route and submit them digitally or on paper to the maintenance
office the same day.

Key pre-trip items: brakes, steering, tires, lights, mirrors, emergency equipment, stop arm,
crossing gate, fluid leaks, and unusual engine noise. Post-trip items add interior condition,
student safety equipment, and any new defects observed during service.

BusBoss FLEETpatrol™ Confidential Page 8
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4. Corrective and Reactive Maintenance
4.1 Work Order Workflow

Every repair, regardless of size, must be documented through a work order. The standard
lifecycle is:

1. Defect identification (DVIR, PM finding, road call, or driver report).

Work order creation with defect description, priority, and assigned technician.
Parts requisition (from stock or emergency procurement).

Repair execution with technician time logging.

Quality inspection by supervisor for safety-critical repairs.

o o bk w N

Work order closure with final labor hours, parts consumed, and return-to-service sign-off.

4.2 Priority Classification

Priority Definition Target Turnaround

P1 — Critical Vehicle unsafe to operate; imminent safety Immediate. Bus grounded until
risk (brake failure, steering loss, fire hazard) resolved.

P2 — Urgent Significant defects that will worsen with 24 hours

continued operation (oil leak, exhaust leak,
electrical fault)

P3 — Scheduled Defect that permits limited safe operation 5 business days
(minor body damage, non-critical warning
light)

P4 — Deferred Cosmetic or low-impact item (seat upholstery, = Next scheduled PM or summer
non-safety decal, minor rattle) maintenance window

4.3 Road Call and Breakdown Protocols
Establish a clear protocol for in-service breakdowns:

» Driver contacts dispatch immediately, dispatch contacts maintenance.

* Maintenance supervisor assesses severity by phone to determine if a mobile technician
can resolve it on-site.

» If students are on board, dispatch deploys a replacement bus before attempting repair.

* Mobile repair kit includes jump pack, basic hand tools, fluids (coolant, oil), belts, hoses,
fuses, and a tow strap.

» Every road call generates a work order regardless of outcome.
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5. Inspections and Regulatory Compliance

5.1 State and Federal Inspection Requirements

Most states require an annual mechanical inspection of every school bus. Many also require a
semi-annual or random spot inspection. Federal requirements under FMCSA 49 CFR Part 396
mandate systematic inspection, repair, and maintenance of all commercial motor vehicles,
including school buses.

Key compliance actions:
* Maintain a written inspection schedule posted in the shop and filed with the state DOT if
required.

» Ensure inspectors hold valid state certifications or ASE School Bus Technician
credentials.

* Archive inspection records for the vehicle's active life plus one year (minimum). Some
states require longer retention.

* Track and resolve all inspection failures within the timeframe set by the issuing authority.

5.2 Annual Inspection Checklist (Summary)

System Key Inspection Points

Brakes Lining/pad thickness, drum/rotor condition, air system leak down, parking brake
hold, ABS function

Steering Wheel play, tie rod ends, drag link, power steering pump, fluid condition

Suspension Spring condition, shock absorbers, U-bolts, bushings, frame cracks

Electrical Headlights, brake lights, turn signals, stop arm, crossing gate, interior lights,
alternator output

Engine/Drivetrain Oil leaks, coolant leaks, belt condition, exhaust integrity, DPF status

Tires/Wheels Tread depth (minimum 4/32 front, 2/32 rear), sidewall damage, lug nut torque,
valve stems

Body/Glass Windshield integrity, mirror condition, emergency exits, floor integrity, seat
anchors

Safety Equipment Fire extinguisher (charged and current), first aid kit, reflective triangles, body
fluid kit

5.3 Emissions Compliance

Diesel-powered buses must meet EPA emissions standards for their model year. Districts with
older fleets should track eligibility for EPA Diesel Emissions Reduction Act (DERA) grants and
state-funded retrofit or replacement programs. Electric buses introduce new compliance
considerations around battery disposal and high-voltage safety certifications for technicians.
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6. Parts and Inventory Management

6.1 Inventory Strategy

A well-managed parts room eliminates the most common cause of extended bus downtime:
waiting for parts. Structure inventory in three tiers:

Tier Description Examples Stocking Rule
Critical Parts required for Brake pads/shoes, brake Always on hand; minimum 2-
Stock P1/P2 repairs; failure ~ chambers, coolant hoses, week supply
grounds the bus belts, batteries, headlight
assemblies
Standard Routine PM Qil filters, air filters, fuel Reorder when stock drops to
Stock consumables and filters, engine oll, 4-week supply
common wear items transmission fluid, wiper
blades
Order-on- Low-frequency or Alternators, starters, Sourced from vendor within
Demand high-cost components  turbochargers, injectors, 24-48 hours

axle seals, body panels

6.2 Inventory Control Practices

» Assign a dedicated parts coordinator (or shared role in small fleets).

» Use a fleet management system or barcode-based inventory tool to track every part
issued against a work order.

» Conduct a physical count at least quarterly; reconcile discrepancies immediately.

» Establish min/max levels for every stocked part number and automate reorder alerts.
* Negotiate annual blanket purchase orders with primary vendors for volume pricing.

» Track core returns and warranty claims as a separate cost-recovery line.

6.3 Vendor Management

Maintain relationships with at least two vendors for every critical part category. Evaluate
vendors annually on fill rate, delivery time, pricing accuracy, and warranty support. Require
vendors to hold adequate liability insurance and comply with district procurement policies.
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7. Technology and Data Systems

Technology is the backbone of a modern fleet maintenance operation. This section provides
detailed specifications for selecting, implementing, and operating fleet management software,
telematics, and mobile tools. Use these requirements as a baseline when evaluating vendors,
writing RFPs, or building internal development roadmaps.

7.1 Fleet Management Software: Overview

A centralized fleet management information system (FMIS) replaces spreadsheets, paper logs,
and manual tracking with a single source of truth for every vehicle, work order, part, and cost
record. The system must serve three distinct user groups simultaneously: maintenance
technicians executing daily work, supervisors managing shop throughput and quality, and
administrators analyzing cost, compliance, and fleet lifecycle data.

The sections that follow define the functional modules, data architecture, integration
requirements, security standards, and evaluation criteria a district should apply when selecting
or upgrading its FMIS.

7.2 Core Functional Modules

The FMIS must include the following functional modules as a minimum. Each module
description specifies mandatory capabilities and desirable enhancements.

7.2.1 Asset and Vehicle Registry

The asset registry is the foundation. Every bus, support vehicle, and major component (engine,
transmission, wheelchair lift) must have a unique record.

Requirement

Capability Level Detail

Vehicle master record Mandatory VIN, fleet number, make, model, model year, body type
(A/BIC/D), fuel type, seating capacity, wheelchair
positions, acquisition date, acquisition cost, assigned
depot

Component tracking Mandatory Track serialized sub-assemblies (engine, transmission,
differential, HVYAC compressor, DPF) with their own
service history and warranty dates, linked to the parent
vehicle

Odometer / hour meter Mandatory Accept manual entries and automatic feeds from

management telematics; flag anomalies (rollbacks, gaps > 7 days,
unrealistic daily accrual)

License and registration  Mandatory Store registration expiry, insurance policy number, title

tracking status; generate alerts 60 and 30 days before expiry

Photo and document Mandatory Attach photos, PDFs, and scanned documents (title,

attachments registration, purchase order) to the vehicle record;

minimum 50 MB storage per asset




Custom fields

Fleet hierarchy

Desirable

Desirable

7.2.2 Work Order Management

Work orders are the operational core of the system. Every labor hour, every part consumed, and
every cost must flow through a work order.

Capability

Requirement
Level

School Bus Fleet Maintenance Guide

Allow administrators to define unlimited custom data
fields (text, date, dropdown, numeric) without vendor
involvement

Support multi-depot and multi-district structures with
role-based data visibility

Detail

Work order creation

Technician

assignment

Parts charging

Approval workflows

Status tracking

VMRS coding

Repeat repair

detection

Warranty lookup

Voice-to-text entry

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Desirable

Desirable

Desirable

Create manually, from a DVIR defect, from a PM trigger,
or from a telematics fault code; capture defect
description, priority (P1-P4), VMRS reason-for-repair
code, and requested completion date

Assign one or more technicians; track individual labor
time with start/stop clock or manual entry; support
concurrent work on different systems of the same vehicle

Link parts issued from inventory to the work order; auto-
calculate cost; support core return and warranty claim
flags

Configurable approval thresholds (e.g., repairs > $500
require supervisor sign-off, > $2,000 require director
approval); email or push-notification routing

Minimum statuses: Open, In Progress, Awaiting Parts,
Awaiting Approval, Quality Check, Closed; allow custom
statuses

Support Vehicle Maintenance Reporting Standards
(VMRS) coding at the system, assembly, and component
level for industry-standard cost analysis

Automatically flag if the same VMRS code appears on the
same vehicle within a configurable window (default 30
days)

Cross-reference repair against active warranty records
and prompt the technician to file a warranty claim before
charging the district

Allow technicians to dictate defect descriptions and repair
notes on mobile devices
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7.2.3 Preventive Maintenance Scheduling

Capability

Requirement
Level

Detail

Multi-trigger scheduling

Automatic work order
generation

PM task templates

Forecast calendar

Overdue alerts

Compliance reporting

Seasonal scheduling
overrides

Condition-based
triggers

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Desirable

Desirable

7.2.4 Parts and Inventory Module

Capability

Requirement
Level

Schedule PM events by mileage, engine hours,
calendar days, or whichever threshold is reached first;
support different intervals per PM tier (A/B/C/D) and
per vehicle group

System creates a PM work order automatically when a
trigger threshold is reached; assign to the correct depot
and technician pool

Define reusable checklists for each PM tier; include
pass/fail items, measurement fields (e.g., brake lining
thickness), and required parts

Display a rolling 90-day forecast of upcoming PM
events by vehicle, depot, and technician capacity; flag
scheduling conflicts

Generate escalating alerts (email, SMS, dashboard)
when a PM is 5%, 10%, and 15% past its due threshold

Report PM compliance rate by fleet, depot, vehicle
group, and time period; exportable for state DOT
submissions

Allow bulk rescheduling for summer maintenance
windows without overwriting baseline intervals

Integrate with telematics to trigger PM early based on
oil-life monitors, DPF soot load, or battery state-of-
health data

Detail

Part master catalogue

Min/max reorder levels

Barcode / RFID
scanning

Cycle counting

Core tracking

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Unique part number, description, manufacturer, OEM
cross-reference, unit cost, preferred vendor, bin
location, vehicle compatibility list

Set minimum and maximum stock levels per part per
depot; generate purchase requisitions automatically
when stock falls below minimum

Issue and receive parts by scanning; update inventory
in real time; support both 1D barcodes and QR codes

Schedule rolling cycle counts (ABC analysis); record
count results and variances; lock counted parts during
reconciliation

Track rebuildable cores issued, returned, and pending;
calculate core deposit liability
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Multi-depot inventory Desirable View stock levels across all depots; support inter-depot
transfer orders with shipping confirmation

Vendor catalogue Desirable Import vendor price lists and update unit costs

integration automatically; support electronic purchase order
transmission

Demand forecasting Desirable Analyze 12—24 months of consumption history to
recommend min/max adjustments and pre-season bulk
orders

7.2.5 DVIR and Inspection Management

Requirement

Capability Level Detail

Digital DVIR submission Mandatory Drivers complete pre-trip and post-trip inspections on a
mobile device (phone or tablet); checklist items
configurable by vehicle type

Defect-to-work-order Mandatory Defects flagged in a DVIR automatically generate a

linking work order with the correct vehicle, defect description,
and priority classification

Driver sign-off Mandatory Electronic signature capture for FMCSA compliance;
timestamp and GPS location recorded at submission

Supervisor review Mandatory Dashboard showing all new DVIRs; supervisor marks

queue each defect as repair required, previously known, or no
defect found

Annual inspection Mandatory Track state inspection due dates; generate work orders

scheduling 30 days in advance; store inspection pass/fail results
and inspector credentials

Photo attachment Desirable Allow drivers to attach photographs to specific DVIR
defect items for faster diagnosis

Offline mode Desirable DVIR app functions without cellular or Wi-Fi

connectivity; syncs automatically when connection is
restored
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7.2.6 Reporting and Analytics

Requirement

Level Detail

Capability

Standard report library Mandatory Pre-built reports for: cost per mile, cost per vehicle, PM
compliance, fleet availability, MTTR, road call rate,
repeat repair rate, parts consumption, technician
productivity, warranty recovery

Custom report builder Mandatory Drag-and-drop or SQL-based report builder allowing
users to create ad hoc reports on any data field; save
and schedule for automatic delivery

Dashboard with KPI Mandatory Role-based dashboards (technician, supervisor,

widgets director) displaying real-time KPIs with drill-down
capability

Export formats Mandatory Export to PDF, Excel, and CSV; support scheduled

email delivery of reports

Trend analysis Mandatory Compare KPlIs across configurable time periods
(month-over-month, year-over-year); highlight
statistically significant changes

Cost allocation Desirable Allocate maintenance costs to cost centers, routes, or
programs (regular ed, special ed, athletics) for internal
chargeback

Predictive analytics Desirable Use historical failure data to predict likely component

failures and recommend proactive replacement

Board-ready summary Desirable One-page executive summary report formatted for
school board presentations; auto-generated monthly

7.2.7 Fuel Management

Requirement

Capability Level Detail

Fuel transaction import Mandatory Accept fuel transaction data from on-site tank
management systems (e.g., Gasboy, FuelMaster) and
fuel card providers (WEX, Voyager); match to vehicle
by fleet number or RFID

MPG / cost-per-mile Mandatory Calculate fuel economy per vehicle per fill; flag vehicles

calculation deviating more than 15% from the group average

Fuel cost reporting Mandatory Report fuel cost by vehicle, depot, route, and fuel type;
integrate with maintenance cost for total cost-of-
ownership analysis

Anomaly detection Desirable Flag suspicious transactions: overfills, duplicate fills,
off-hours fills, or fills exceeding tank capacity

EV energy tracking Desirable Track kWh consumed per charge session for electric

buses; calculate energy cost per mile alongside diesel
fleet




7.3 Data Architecture and Integration
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The FMIS must function as a hub connected to multiple external systems. Poorly planned
integrations create data silos and manual re-entry that undermine the entire program.

7.3.1 Required Integrations

Integration
Method

Key Data Exchanged

Data Flow
External System Direction
GPS / Telematics Inbound
(e.g., Zonar,
Samsara, Geotab)
Fuel Management Inbound
(e.g., Gasboy,
FuelMaster)
District ERP / Finance  Outbound
(e.g., Munis, Infinite
Visions)
Routing and Dispatch  Bidirectional
Software
Human Resources / Outbound
Payroll
Vendor / Supplier Bidirectional
Portals
State DOT Reporting  Outbound
Portal
EVSE / Charging Inbound

Network

7.3.2 Data Standards

API (REST or
MQTT) or
automated file
import

API or nightly flat-
file import

Scheduled file
export or API

API

Scheduled file
export

EDI, cXML, or
vendor API

File export (format
per state)

API (OCPP or
proprietary)

Real-time odometer, engine hours, fault
codes (J1939/J1708), location, idle
time, hard events

Transaction date/time, vehicle ID,
gallons dispensed, odometer at fill, unit
cost

Purchase orders, payment requests,
GL account coding, and budget
encumbrances

Vehicle availability status (in service / in
shop / grounded), daily vehicle
assignments, mileage accrual by route

Technician labor hours by pay category
(regular, overtime, on-call) for payroll
processing

Electronic purchase orders (outbound),
order confirmations and invoices
(inbound), and catalogue pricing
updates

Annual inspection results, fleet roster,
mileage reports, accident/incident data

Charge session data: kWh delivered,
charge duration, peak demand, fault
alerts, and connector status

+ VMRS (Vehicle Maintenance Reporting Standards): Use VMRS codes for all work order
reason-for-repair, system, assembly, and component classifications. This enables cross-
fleet and industry benchmarking.

« SAE J1939/J1708: Ensure telematics integration decodes engine and transmission
diagnostic codes using SAE standards for proper fault identification.

» OCPP (Open Charge Point Protocol): For districts with electric buses, require EVSE
integration via OCPP 1.6J or 2.0.1 for vendor-neutral charge management.

» Data export: The system must support bulk data export in CSV, JSON, or XML at any
time. The district owns its data and must be able to migrate without vendor lock-in.
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7.3.3 Data Retention and Backup

» Active data: Retain all records for the life of each vehicle plus one year in the production
system.

* Archived data: Move records for disposed vehicles to a searchable archive accessible
for seven years (aligned with audit cycles and FMCSA requirements).

» Backup frequency: For cloud-hosted systems, require the vendor to perform daily
incremental and weekly full backups with 30-day point-in-time recovery. For on-premise
systems, implement the same schedule using district IT infrastructure.

» Disaster recovery: Require a documented recovery time objective (RTO) of 4 hours and
recovery point objective (RPO) of 1 hour.

7.4 Security and Access Control

Fleet data includes personally identifiable information (driver names, license numbers), financial
records, and operational data that could pose safety risks if compromised. The FMIS must meet
the following security standards:

Requirement Specification

Authentication Multi-factor authentication (MFA) for all web and mobile logins; support for
SSO via SAML 2.0 or OIDC integration with the district identity provider
(e.g., Azure AD, Google Workspace)

Role-based access Minimum five roles: Administrator, Director, Supervisor, Technician, Driver

control (DVIR only); each role restricts data visibility and writes permissions to the
minimum required

Audit trail Log every create, update, and delete action with user ID, timestamp, and IP
address; retain audit logs for three years; make logs available to district IT
on request

Encryption at rest AES-256 encryption for all stored data, including backups and attachments

Encryption in transit TLS 1.2 or higher for all data transmitted between clients, servers, and

integration endpoints

Penetration testing Vendor must conduct annual third-party penetration testing and share a
summary of findings and remediation actions with the district

Data residency For cloud-hosted systems, all data must reside within the continental United
States unless the district explicitly approves otherwise

Incident response Vendor must notify the district within 24 hours of any confirmed data
breach; provide a written incident report within 72 hours
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7.5 Deployment Model Comparison

Districts must choose between cloud-hosted (SaaS), on-premise, or hybrid deployment. The
table below summarizes trade-offs.

Factor

Upfront cost

Ongoing cost

Updates and
patches

Customization

Mobile and
remote access

Data control

Best fit

' Cloud / SaaS

Low (subscription-
based)

Predictable
monthly/annual fee

Vendor-managed;
automatic

Configurable within
vendor parameters

Native (browser-based)

Vendor-hosted; subject
to SLA

Most districts; especially
those < 200 buses or
with limited IT staff

7.6 Telematics Integration

' On-Premise

High (server hardware,
licenses, installation)

IT staff, patching, hardware
refresh every 3-5 years

District IT responsibility;
may lag behind

Full control; can modify
source if licensed

Requires VPN or published
web server

Full district control

Large districts with
dedicated IT, strict data-
residency policies, or
unique integration needs

Hybrid

Medium

Split between subscription
and internal IT

Automatic for cloud
modules; manual for on-
prem

Moderate flexibility

Cloud modules
accessible; on-prem via
VPN

Split

Districts transitioning from
legacy on-prem systems

GPS and telematics data provide real-time inputs that improve maintenance decisions and
automate manual data collection. The following table maps telematics data points to their
maintenance applications.

Telematics Data Point

Maintenance Application

Automation Opportunity

Real-time odometer /

hour meter

Engine fault codes

(DTC)

Diesel Particulate Filter

(DPF) soot load

Battery state of health

(EV)

PM scheduling based on actual
usage, not estimates

Early warning of developing
mechanical failures

Prevent forced regeneration
events and DPF failure

Track degradation; plan battery
pack replacement

Auto-update vehicle record; trigger PM
work order at threshold

Auto-generate P2 work order with DTC
description and recommended

diagnostic procedure

Alert maintenance when soot load
exceeds 80%; schedule active

regeneration or manual cleaning

Flag vehicles dropping below 80% SoH
for evaluation




Coolant temperature
anomalies

Idle time (daily / weekly)

Hard braking events

Harsh acceleration
events

GPS location at
breakdown

Fuel consumption per
trip

Detect thermostat failure, low
coolant, or radiator blockage

Identify excessive idling that
accelerates DPF, oil, and engine
wear

Accelerated brake wear;
possible driver training issue

Increased drivetrain and tire
wear

Route mobile repair technician
efficiently

Detect injector or fuel system
degradation

7.6.1 Telematics Hardware Considerations
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Alert if temperature exceeds OEM
threshold for more than 5 minutes

Generate report for supervisor; flag
vehicles averaging > 30% idle time

Flag vehicles with > 5 hard-brake
events per route for early brake
inspection

Include in monthly driver behavior
report; correlate with drivetrain repair
frequency

Auto-populate road call work order with
GPS coordinates and nearest cross
street

Flag vehicles consuming > 20% above
group average for diagnostics

» Select a device that supports J1939 and J1708 protocols to cover both newer CAN-bus
and legacy vehicles.

* Require cellular (4G LTE minimum) and GPS connectivity with configurable reporting
intervals (minimum: 60-second position updates, 5-second DTC polling).

» For electric buses, confirm the device can read high-voltage BMS data via the vehicle
OBD port or CAN gateway.

* Negotiate a hardware lifecycle of at least five years with firmware update support
included in the subscription.

» Ensure the telematics vendor provides an open API (REST, documented with

Swagger/OpenAPl) for integration with the FMIS.

7.7 Mobile Tools for Technicians and Drivers

Mobile access eliminates paper-based bottlenecks and improves data accuracy by capturing
information at the point of work.

7.7.1 Technician Mobile Application

Feature

Work order queue

Requirement
Level

Mandatory

Detail

View assigned work orders sorted by priority; accept,

start, pause, and close work orders from the device




Labor time capture

Parts scanning

Photo and video
capture

PM checklist
completion

OEM service manual
access

Push notifications

Offline capability

7.7.2 Driver DVIR Application

Feature

Pre-trip / post-trip
checklist

Defect description
Photo attachment
Electronic signature
Previous DVIR review
Offline mode
Multi-language

support

Accessibility

Mandatory

Mandatory

Mandatory

Mandatory

Desirable

Desirable

Desirable

Requirement

Level

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Mandatory

Desirable

Desirable
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One-tap start/stop timer; support manual adjustment with
supervisor approval; log time against specific VMRS task
codes

Scan barcode or QR code to issue a part against the
active work order; display current stock level and bin
location

Attach high-resolution photos or short videos (< 30
seconds) to the work order as evidence of defect or
completed repair

Interactive checklist with pass/fail toggles, numeric
measurement fields (e.g., brake lining mm), and required-
photo checkpoints

In-app access to searchable service manuals, wiring
diagrams, and torque specifications; offline download for
shop areas with poor connectivity

Receive alerts for new high-priority assignments, parts
arrival, and approval decisions

Full work order functionality when network is unavailable;
automatic sync on reconnection with conflict resolution

Detail

Vehicle-type-specific checklist displayed in sequence;
driver taps pass or fail for each item

Free-text field for failed items; support voice-to-text
dictation

Photograph defects directly from the checklist screen;
images link to the specific defect item

Driver signs upon completion; timestamp and GPS
location recorded for FMCSA compliance

Display the most recent DVIR for the assigned vehicle so
the driver can verify prior defects that have been resolved

Complete the full DVIR without connectivity; sync when
connection is restored

Support English and Spanish at minimum; additional
languages configurable

Comply with WCAG 2.1 AA for vision-impaired users;
large-tap targets for use with gloves
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7.7.3 Hardware Recommendations

» Technician devices: 10-inch rugged tablets (IP67 or MIL-STD-810H rated) with stylus
support, rear camera (12 MP minimum), and 10+ hour battery life. Examples: Samsung
Galaxy Tab Active, Zebra ET4x series.

» Driver devices: District-owned 8-inch tablets mounted in each bus or driver-owned
smartphones with a managed DVIR app distributed via MDM (Mobile Device
Management).

* Wi-Fi access points: Install industrial-grade access points in the maintenance shop to
provide reliable coverage across all bays and the parts room.

» Barcode/RFID scanners: Bluetooth-paired ring scanners for technicians provide hands-
free scanning while working under a vehicle.

7.8 Software Evaluation and Selection

Use a structured evaluation process to select the FMIS. Score each vendor against weighted
criteria to make an objective, defensible decision.

7.8.1 Evaluation Criteria and Weighting

Criterion Weight \ What to Evaluate

Functional fit

Ease of use

Integration
capability

Total cost of
ownership (5-year)

Vendor stability
and support

Security and
compliance

Scalability

30%

15%

15%

15%

10%

10%

5%

Does the system meet the mandatory requirements in Sections 7.2—
7.7 out of the box, without custom development?

Conduct a hands-on pilot with 2—3 technicians and 1 supervisor for 2
weeks. Measure task completion time and error rate. Collect
qualitative feedback.

Confirm documented APIs exist for all required integrations (Section
7.3.1). Request a live demo of at least one integration with your
telematics provider.

Include license/subscription fees, implementation, training, data
migration, annual support, hardware (mobile devices, scanners), and
estimated internal IT labor.

Evaluate company tenure, customer count (school bus fleets
specifically), financial health, support hours (24/7 vs. business hours),
average ticket resolution time, and dedicated account management.

Verify SOC 2 Type |l certification (for cloud), FERPA awareness
(student data if DVIR references routes), and compliance with Section
7.4 requirements.

Confirm pricing and performance at 2x your current fleet size. Verify
multi-depot and multi-district capability if future consolidation is
possible.
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7.8.2 Selection Process

1.

Draft an RFP using the functional requirements in Section 7.2 as the specification.
Distribute to a minimum of three qualified vendors.

Score written proposals against the evaluation criteria. Shortlist the top two or three.

Conduct live demonstrations using a scripted scenario that covers work order creation,
PM scheduling, parts issue, DVIR submission, and a KPI dashboard review.

Perform a two-week pilot (if feasible) with real users on a subset of vehicles. Measure
usability and integration reliability.

Check references from at least two school bus fleet customers of similar size. Ask
specifically about implementation timeline, data migration quality, and post-go-live
support responsiveness.

Negotiate contract terms including data ownership, SLA guarantees (uptime, support
response), termination and data export provisions, and annual price escalation caps.

7.8.3 Implementation Timeline

A typical FMIS implementation for a fleet of 50—200 buses follow this timeline:

Phase Duration \ Key Activities

Discovery and Weeks 1-4 Import vehicle records, configure PM schedules and task

configuration templates, set up user accounts and roles, define
approval workflows

Integration setup Weeks 3-6 Connect telematics, fuel system, and ERP integrations;
validate data flow; resolve mapping discrepancies

Data migration Weeks 4-6 Migrate historical work orders, parts catalogue, and
vehicle records from the legacy system; validate
completeness and accuracy

Training Weeks 5-7 Train technicians (4 hours), supervisors (8 hours), and
administrators (12 hours); provide written quick-reference
guides and short video tutorials

Parallel run Weeks 7-8 Operate old and new systems simultaneously for two
weeks; compare outputs; resolve discrepancies

Go-live and stabilization =~ Weeks 9-12 Cut over to production; provide on-site vendor support for

the first two weeks; hold daily check-in calls; resolve
issues via priority support channel
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8. Budgeting and Cost Management

8.1 Cost Categories

Category Components Benchmark (per bus/year)

Labor Technician wages, overtime, benefits, $5,000-$10,000
training

Parts and Materials Consumables, replacement parts, tires, $3,500-$8,000
fluids

Outside Services Dealer repairs, body work, specialty $1,000-$3,000
services (A/C, glass, alignment)

Fuel (maintenance- Test drives, mobile repair unit fuel $300-$800

related)

Facility and Equipment Shop lease/depreciation, lifts, tools, $1,500-$4,000
diagnostic equipment

Technology Fleet software licenses, telematics, mobile $500-$1,500
devices
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Total maintenance cost per bus per year typically falls between $12,000 and $27,000,
depending on fleet age, geography, and labor market. The single most effective lever for
reducing cost is a disciplined preventive maintenance program that catches small issues before
they escalate.

8.2 Cost-Per-Mile Tracking

Calculate maintenance cost per mile monthly for each bus and for the fleet overall. This metric
exposes outlier vehicles consuming disproportionate resources and supports data-driven
replacement decisions. The formula:

Maintenance Cost Per Mile = (Labor + Parts + Outside Services) / Total Miles Operated

A well-maintained diesel school bus typically operates at $0.15-$0.30 per mile for maintenance.
Buses consistently exceeding $0.40 per mile warrant replacement analysis.




School Bus Fleet Maintenance Guide

9. Staffing, Training, and Certification
9.1 Staffing Ratios

Industry benchmarks suggest one full-time-equivalent (FTE) technician for every 15-25 buses,
depending on fleet age and complexity. A fleet of 100 buses typically requires 4—6 technicians,
one supervisor, and one parts coordinator.

9.2 Certification Requirements

Certification Issuing Body Relevance

ASE S-Series (School National Institute for Automotive  Industry-standard credential; many
Bus) Service Excellence states require or strongly recommend
ASE T-Series National Institute for Automotive  Supplementary credential for diesel
(Medium/Heavy Truck) Service Excellence engines, brakes, and electrical systems
State School Bus State DOT or Department of Required in most states to perform
Inspector Education annual inspections

EPA 608/609 EPA-approved testing Required to service HVAC systems
(Refrigerant Handling) organizations

High-Voltage Safety (for OEM or NFPA 70E-aligned Mandatory for districts operating electric
EV fleets) training provider buses

9.3 Ongoing Training
» Schedule annual OEM-specific training for new vehicle models entering the fleet.

« Send technicians to state and national conferences (NAPT, STN EXPO) for continuing
education.

* Run quarterly in-house safety refreshers covering lockout/tagout, jack stand procedures,
and hazardous materials handling.

» Crosstrain technicians across diesel, CNG/propane, and electric drivetrains to build
resilience.
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10. Special Maintenance Topics

10.1 Summer and Pre-Season Preparation

Summer break is the single largest maintenance window available. Structure the summer
program around three phases:

1. Phase 1 (Weeks 1-3): Complete PM-C services on every bus.

2. Phase 2 (Weeks 4—6): Address deferred (P4) repairs, body work, painting, and deep
cleaning.

3. Phase 3 (Weeks 7-8): Pre-service inspections and road tests for every bus scheduled
for fall service.

10.2 Winter Operations
» Switch to winter-grade engine oil and verify coolant freeze protection to at least -34°C
(-30°F).
* Inspect and service engine block heaters and battery blankets.
» Stock tire chains and train drivers on proper installation.
* Increase DVIR emphasis on defrosters, heaters, and windshield wiper performance.

10.3 Electric Bus Maintenance
Battery-electric school buses require a revised maintenance approach:
» Fewer rotating components reduce PM scope (no oil changes, no exhaust system, no
transmission fluid).
« Battery management system (BMS) diagnostics replace traditional engine diagnostics.

* Brake wear decreases significantly due to regenerative braking, but caliper inspection
remains critical to catch corrosion from inactivity.

* Charging infrastructure maintenance (EVSE units, electrical panels, load management
software) becomes a new maintenance discipline.

» High-voltage isolation checks must be performed during every major PM event.

10.4 Fleet Replacement Planning

Use lifecycle cost analysis to determine the optimal replacement point. Key inputs: acquisition
cost, cumulative maintenance cost, fuel cost, residual value, and downtime cost. Most districts
find the replacement sweet spot between year 12 and year 15 for diesel buses, and potentially
longer for electric buses due to lower cumulative maintenance.

BusBoss FLEETpatrol™ Confidential Page 27




School Bus Fleet Maintenance Guide

11. Performance Measurement

11.1 Key Performance Indicators

KPI
PM Compliance Rate

Fleet Availability

Mean Time to Repair
(MTTR)

Maintenance Cost per
Mile

Road Call Rate

Work Order Closure
Rate

Parts Fill Rate

Repeat Repair Rate
(Comeback)

Target

95%+ on schedule
90%+ daily
< 4 hours for P1; < 24

hours for P2

< $0.30 (diesel)

< 2 per 100 buses per
month

95%+ within target
turnaround

90%+ from stock

<3%

11.2 Reporting Cadence

How to Calculate

(PM events completed on time / PM events
due) x 100

(Buses available for service / Total active
fleet) x 100

Total repair time / Number of work orders (by
priority)

(Labor + Parts + Outside Services) / Total
miles

(Road calls in period / Active fleet) x 100

(Work orders closed on time / Total work
orders) x 100

(Parts issued from stock / Total parts
requested) x 100

(Repairs repeated within 30 days / Total
repairs) x 100

» Daily: Fleet availability dashboard, open P1/P2 work orders, buses grounded.

»  Weekly: PM compliance, road calls, parts backorders, technician utilization.

* Monthly: Cost per mile, MTTR trends, repeat repair rate, budget vs. actual spend.

* Annually: Lifecycle cost per unit, fleet age profile, replacement forecast, training

compliance.
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12. Implementation Roadmap

Use this phased approach to stand up or overhaul a fleet maintenance program:

Phase Timeline ' Actions

1. Assess  Weeks 1-4 Complete fleet baseline assessment (Section 2.3).
Audit current maintenance records and identify gaps.
Benchmark current cost per mile and fleet availability.
Survey technician skills and certification status.

2. Plan Weeks 5-8 Draft maintenance policy document (Section 2.2).
Define PM tiers and intervals for your fleet mix.
Select or upgrade fleet management software.
Establish parts inventory min/max levels.
Build first-year maintenance budget.

3. Build Weeks 9-16 Configure software with vehicle records and PM schedules.
Set up parts room with barcode tracking.
Train technicians on new workflows and software.
Create DVIR templates and driver training materials.
Establish KPI dashboards.

4. Launch  Weeks 17-20 Begin staggered PM cycles.
Activate work order workflow for all repairs.
Monitor daily fleet availability and PM compliance.
Conduct weekly reviews with maintenance team.

5 Ongoing Review KPIs against targets; adjust PM intervals as data accumulates.
Optimize ~ (quarterly) Refine parts stocking levels based on consumption patterns.

Expand telematics-driven maintenance triggers.

Plan annual summer maintenance program.

Update training plan based on emerging technology needs.
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Appendix A: Sample PM-A Checklist

Item ' Action Pass / Fail

Engine Oil

Coolant Level
Transmission Fluid
Power Steering Fluid

Brake Visual Inspection

Tire Pressure

Tire Tread Depth

Headlights / Taillights
Stop Arm / Crossing Gate
Wiper Blades
Driver-Reported Defects

Drain and replace; install new filter
Check; top off to full mark

Check level and condition

Check level; inspect for leaks

Check pads/shoes for wear; inspect lines for
leaks

Adjust to OEM specification

Measure with gauge; minimum 4/32 front, 2/32
rear

Test all exterior lights; replace burnt bulbs
Verify full extension and light function
Inspect for cracking; replace if streaking

Resolve all open DVIRs for this unit

Appendix B: Recommended Record Retention Periods

Record Type

Minimum Retention

Work orders and repair history

Annual inspection reports

Life of vehicle plus 1 year

Life of vehicle plus 1 year

DVIRs (Driver Vehicle Inspection Reports) 90 days (FMCSA); longer if state requires

Parts purchase orders and invoices 7 years (align with audit cycle)

Technician certification records

Duration of employment plus 3 years

Warranty claims and correspondence Duration of warranty plus 2 years

Fuel and fluid disposal manifests 30 years (EPA hazardous waste)
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Appendix C: Glossary of Key Terms

Term Definition

DVIR Driver Vehicle Inspection Report; a written or digital report completed by the driver
before and after each trip

PM Preventive Maintenance: scheduled service performed at defined intervals to prevent
failures

MTTR Mean Time to Repair: the average elapsed time from work order creation to closure

ASE Automotive Service Excellence: a national certification program for automotive
technicians

FMCSA Federal Motor Carrier Safety Administration, the US federal agency overseeing
commercial vehicle safety

DPF Diesel Particulate Filter: an emissions control device that captures soot from diesel
exhaust

DERA Diesel Emissions Reduction Act, a US federal program funding clean diesel projects

EVSE Electric Vehicle Supply Equipment: charging hardware for battery-electric vehicles

BMS Battery Management System: electronics that monitor and protect an EV battery pack

CNG Compressed Natural Gas, an alternative fuel used in some school bus fleets
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