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SCOPE & PURPOSE

The purpose of the Cleveland Hopkins International Airport Operational Policies & Procedures (OPP) is to
establish a clear, consistent, and actionable framework for day-to-day airport operations that reduce
energy consumption and greenhouse gas (GHG) emissions, while maintaining operational reliability,
safety, regulatory compliance, and passenger comfort.

This OPP is intended to translate the strategic goals and actions identified in Cleveland Hopkins
International Airport’s Sustainability Management Plan (SMP) into standard operating policies,
procedures, and accountability mechanisms that can be implemented, monitored, and sustained over
time. The SMP establishes Cleveland Hopkins International Airport’s commitment to reducing emissions
across airport-controlled operations, with a long-term goal of achieving net-zero Scope 1 and Scope 2
greenhouse gas emissions by 2050, in alignment with the City of Cleveland’s climate action goals.

This document specifically supports the SMP by:

e Embedding energy efficiency, electrification, clean energy, and operational optimization into
routine airport operations

e Ensuring that energy audit recommendations, commissioning best practices, and sustainability
initiatives are implemented in a disciplined and repeatable manner

e Preventing performance drift and regression through ongoing operational planning,
commissioning, and performance verification

e Establishing clear roles, responsibilities, and governance for energy- and emissions-related
operational decisions

By formalizing these practices, the OPP helps ensure that sustainability goals are not treated as one-time
projects or activities to occur in a silo, but as core operational expectations that persist throughout
changing conditions, staffing transitions, and capital improvements.

From CLE’s SMP, Action CR10
Develop Operational Procedures and Policies to support and enforce reductions in energy consumption
and greenhouse gas emissions.

This Operational Policies & Procedures document applies to airport-controlled facilities, systems, and
operations at Cleveland Hopkins International Airport that directly influence energy use and greenhouse
gas emissions, as identified in the Sustainability Management Plan’s focus areas related to the built
environment and clean energy. This policy also makes recommendations for tenants and best practices to
share with the Airport’s leases to concessionaires and airlines.

Organizational Scope
This policy applies to, and is intended to guide the work of:
e Airport Facilities Operations and Engineering
e Maintenance and Reliability Teams
e Energy Management, Sustainability, and Environmental Staff
e Capital Planning and Project Delivery teams, as they interface with operations
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e Airport Finance and Procurement Departments

e Information Technology / Operational Technology staff supporting building automation,
metering, and controls

e Airport-engaged contractors and service providers performing work on airport-owned systems

While this OPP does not supersede FAA safety, security, or airfield operations manuals, it is intended to
align with and complement existing airport operational requirements by addressing the energy and
emissions performance of facilities and systems under airport control.

Systems and Operational Scope

The OPP establishes policies and procedures governing the operation, maintenance, and performance
assurance of airport systems that materially affect energy consumption and emissions, including but not
limited to:

e Heating, ventilation, and air conditioning (HVAC) systems and associated controls

e Building automation and energy management systems

e Electrical distribution, lighting, and lighting control systems

e Domestic hot water and plumbing systems affecting hot water and energy usage

e Central plant and mechanical equipment serving terminal and support facilities

e Emergency power where operational practices influence runtime and fuel consumption

e On-site clean energy systems, electrification infrastructure, and energy monitoring equipment,
where applicable

Operational policies within this document govern how these systems should be scheduled, controlled,
maintained, modified, and verified to support reduced energy use and emissions while maintaining
operational performance.

Peer and industry airport research informing this OPP is organized across the following categories:

e General Operations

e Energy Efficiency Standards

e Ongoing Maintenance Plans

e Operational Maintenance Plans

e Commissioning Plans or Guidelines

These reference categories are maintained to support benchmarking, inform periodic policy updates, and
provide contextual best practices to guide sustainable operations.
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ROLES & RESPONSIBILITIES

1. Organizational Structure & Responsibilities

A clearly defined organizational structure and assignment of responsibilities are essential to the effective
implementation of operational policies and procedures. When expectations, decision-making authority,
and accountability are established at the organizational level, policies are more consistently applied and
operational practices become standardized across departments. Embedding policies and procedures
within the organization ensures that they guide routine operations, maintenance, planning, and
performance management, rather than relying on individual initiatives or isolated programs. While these
policies support sustainability objectives, their primary purpose is to enable reliable, efficient, and
well-managed building and system operations. By integrating operational policies and procedures into the
organizational framework, the airport creates a unified approach that supports safety, reliability,
efficiency, cost control, and long-term asset performance as core operational priorities.

2. Team Roles by Major Function

e Facilities Team is responsible for:
o Ensuring setpoints and operational best practice are reviewed routinely
o Reviewing BAS and meter operations and outputs are in alignment
e Executive Leadership Team is responsible for:
o Supporting funding needs and mechanisms to maintain operational efficiency
e Airport Environmental & Sustainability Team responsible for:
o Ensuring the current sustainability goals are ingrained in the operational policies &
procedures
o Validating the outcomes of the OPP show progress towards sustainability goals

3. Commissioning Related Roles & Responsibilities

The roles and responsibilities within this document also align to the commissioning processes such as
ASHRAE Guideline 0 Commissioning Process and ASHRAE Standard 230 Existing Building Commissioning.
It is important to note that commissioning authorities do not complete the process on their own and it
requires the full team to be clear on expectations and responsibilities to achieve the best outcomes.

The following team members should plan to be part of the commissioning process and ensure that all
parties include it in their scope. The roles will be outlined further in the commissioning section of this
report.

e Owner/CLE

e Commissioning Authority

e Facilities Team

e During construction or renovation projects:
o Engineer of record
o Contractors
o Owner’s representative
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4. Contractor and Vendor Governance

e Airport Commercial Business & Revenue will review building-level system operation of tenants
and vendors to ensure alignment with CLE’s operational goals. The main scope of these operations
will include building systems such as HVAC, lighting, DHW, and receptacle loads (not including
process equipment).

5. Communication Cadence

e Routine maintenance should refer to the Operational Policies & Procedures on a regular basis,
but at a minimum, quarterly reviews should be conducted to ensure systems are operating as
intended

e Annually, leadership should review to ensure that the Operational Policies & Procedures are
being implemented, as well as to ensure any updates or cross-organization changes are
integrated. This will help ensure the policy remains relevant and up to date.

e Performance data, such as energy, water, and emissions, will be monitored more routinely in
the future implementation phases of the SMP. The intent is to have quarterly reports to
ensure operational performance goals are on track.

OPERATIONAL READINESS & ONGOING OPERATIONAL
PLANNING

Operational readiness and ongoing operational planning are fundamental to maintaining reliable,
efficient, and high-performing airport facilities throughout their lifecycle. This section establishes the
processes and considerations necessary to support routine operations in alignment with the Current
Facility Requirements (CFR), as well as guidance for managing periods of transition such as capital projects,
retrofits, and major operational changes. Together, these practices support continuity of operations,
minimize risk, and ensure that building performance is sustained over time.

6. Standard Operational Readiness

Operational readiness for standard operations is defined as the airport’s ability to operate and maintain
its facilities in alignment with the approved Current Facility Requirements (CFR) under normal,
non-project conditions. The CFR establishes how facilities and systems are intended to operate with
respect to schedules, environmental conditions, control strategies, operational priorities, and
performance expectations. Ongoing operational planning ensures these requirements are consistently
met as conditions change due to seasons, occupancy patterns, and system aging.

Under standard operations, operational readiness shall include:

e Routine verification that systems are operating in accordance with Current Facilities
Requirements (CFR) intent, including operating schedules, setpoints, control modes, and
occupancy assumptions

e Seasonal readiness planning to prepare systems for transitions such as heating and cooling
changeovers, peak load periods, and weather-driven operating modes
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e Coordination between operations and maintenance to ensure preventive maintenance activities
support CFR performance objectives

e Identification of risks that could impact operational performance (e.g., deferred maintenance,
staffing changes, system degradation) and proactive planning to mitigate those risks

e Use of operational data, building automation trends, and performance metrics to confirm that
systems continue to meet defined operational expectations

Operational readiness for the CFR is not a one-time activity but an ongoing process that supports
consistent building performance, occupant comfort, and system reliability during day-to-day operations.

7. Construction/Project Impacts on Operational Readiness

In addition to standard operations, periods of transition—such as capital projects, renovations, system
replacements, energy retrofits, or construction phasing—require enhanced operational planning to
maintain building performance and minimize disruption. During these periods, operational readiness
must explicitly address how temporary conditions, system changes, and phased work impact the airport’s
ability to meet CFR objectives.

For special projects and operational transitions, operational planning shall:

e |dentify anticipated impacts to building systems, operating modes, schedules, and environmental
conditions resulting from project work

e Define temporary operational strategies (e.g., temporary heating, cooling, ventilation, schedules,
or controls) required to maintain acceptable performance and safety during construction or
phased work

e Coordinate construction activities with operations and maintenance staff to ensure continuity of
service and clear communication of responsibilities

e Establish transition plans for returning systems to intended operation following project
completion, seasonal changes, or temporary conditions

e Construction projects occurring during or near occupied areas shall also reference the LEED
Operations + Maintenance Facility Maintenance & Renovation recommendations to ensure best
practices are being maintained

These transition periods represent critical opportunities to integrate ongoing commissioning principles
into operational planning. Project-related changes—whether minor adjustments or major system
replacements—should trigger a structured review of system performance, controls, documentation, and
operating procedures to confirm alignment with the CFR. Findings from commissioning,
retro-commissioning, or project close-out activities shall be evaluated as part of ongoing operational
planning to determine whether updates to the CFR, operating procedures, preventive maintenance plans,
or monitoring practices are required.

By tying project transitions to ongoing commissioning and operational planning, the airport ensures that
improvements are not only implemented, but also verified, documented, and sustained as part of normal
operations over time.
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COMMISSIONING, RETRO-COMMISSIONING (RCX), AND
ONGOING COMMISSIONING

This section establishes policies for the application of commissioning, retro-commissioning (RCx), and
ongoing commissioning practices to ensure that building systems are designed, installed, operated, and
maintained to meet performance expectations throughout their lifecycle. These policies are aligned with
ASHRAE Guideline 0 (Commissioning Process) and ASHRAE Standard 230 (Existing Building
Commissioning) and are intended to provide a consistent framework for when and how each
commissioning approach is applied across airport facilities.

Commissioning is treated as a lifecycle process, not a one-time activity, and is integrated with operational
planning, preventive maintenance, energy management, and capital project delivery.
8. Commissioning policy (new systems/projects)

Commissioning shall be performed for all new construction, major renovations, and system replacements
to verify that systems are designed, installed, and operate in accordance with project requirements and
operational needs.

Major renovations are defined as any change that alters the intent, usage, or previous operation of a
space or system. Renovations are beyond a repair or maintenance of a system.

Required Documentation
At a minimum, commissioning activities shall include:

e Owner’s Project Requirements (OPR)

e Basis of Design (BOD)

e Commissioning Plan

e Pre functional and functional performance testing procedures and results
e Training documentation and records

e Operations and Maintenance (O&M) documentation

Applicable Standards
Commissioning shall align with:

e ASHRAE Guideline 0 — The Commissioning Process
e ASHRAE Guideline 1.1 — HVAC&R Technical Requirements for Commissioning

Criteria for Implementation
Commissioning shall be conducted when:

e New buildings or facilities are constructed

e Major renovations or capital improvement projects occur

Critical systems (HVAC, BAS, electrical, central plant) are installed or replaced
Projects are pursuing LEED certification or other sustainability frameworks
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Commissioning is required to ensure proper system turnover and to establish a baseline for future
operations, maintenance, and ongoing commissioning activities.
9. Retro-commissioning policy (existing systems)

Retro-commissioning (RCx) shall be implemented for existing systems to identify and correct performance
deficiencies, optimize system operation, and restore performance relative to the Current Facility
Requirements (CFR).

Applicable Standards
RCx activities shall align with:
e ASHRAE Standard 230 — Commissioning Process for Existing Buildings and Systems
Trigger Events for RCx
RCx shall be initiated when:

e Evidence of performance drift (e.g., increased energy use, poor control stability)

e Persistent comfort complaints or operational issues

e High Energy Use Intensity (EUI) or deviation from expected performance

e Major control system upgrades or sequence modifications

e Completion of energy audits or identification of operational improvement opportunities
e Periodic re-evaluation as part of ongoing operational planning

Criteria for RCx vs Replacement

As part of RCx evaluation, systems shall be assessed to determine whether optimization is appropriate or
if replacement is required. This evaluation shall consider:

e Remaining useful life of equipment

e Maintenance history and failure frequency

e Ability of system to meet current operational requirements

e Life cycle cost analysis (LCCA), including repair vs replacement cost
e Energy performance impact and anticipated savings

When a system needs replaced and can no longer be retro-Cx, it should be replaced and part of ongoing
Cx.
10. Ongoing commissioning / monitoring-based commissioning

Ongoing commissioning, also referred to as monitoring based commissioning, shall be implemented as a
continuous process to verify that building systems operate in accordance with the Current Facility
Requirements over time.

Applicable Standards
Ongoing commissioning shall align with:

e ASHRAE Guideline 0 (lifecycle commissioning intent)
e ASHRAE Standard 230 (ongoing performance verification for existing buildings)

10
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Core Activities
Ongoing commissioning shall include:

e Review of Building Automation System (BAS) trends and system performance data

e Use of fault detection and diagnostics (FDD), where available

e Regular analysis of energy performance and system operation

e Identification and resolution of operational issues through Corrective Action and Preventive
Action (CAPA) processes

e Verification of implemented changes and persistence of improvements

Criteria for Implementation
Ongoing commissioning shall be applied:

e Continuously for major facilities and critical systems

e Following completion of commissioning, retro-commissioning, or retrofit projects
e When performance monitoring tools (BAS, analytics platforms) are available

e As part of routine operational planning and performance assurance

A sample Ongoing Commissioning Plan is included in the Appendix to provide a reference framework for
implementation.

11. Roles: internal vs third-party commissioning

Successful commissioning requires coordination across multiple stakeholders. The use of a third-party
Commissioning Authority (CxA) or Provider does not replace the responsibilities of internal staff or other
project participants.

Key Principles

e Commissioning is a collaborative process, not a single-party responsibility

e The Owner retains responsibility for defining requirements, approving outcomes, and
implementing corrective actions

e The CxA/CxP leads and verifies but does not execute all scope elements

Roles and Responsibilities Overview
Commissioning activities shall involve, at a minimum:

e Owner / Owner’s Representative
o Defines requirements (OPR/CFR), approves scope and outcomes, prioritizes actions
¢ Commissioning Authority / Provider (CxA/CxP)
o Plans, coordinates, and verifies commissioning activities; documents findings
e Engineer of Record (EOR)
o Develops design documents and responds to commissioning findings related to design
intent
e Contractors and Vendors
o Install systems, support testing, and implement corrective actions
e Facilities Operations & Maintenance
o Provide operational input, support testing, implement changes, and sustain performance
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e Energy / Sustainability Staff
o Track performance outcomes and aligh commissioning activities with energy and
emissions goals

Application of Internal vs Third-Party Commissioning

e Third-party commissioning providers are required by CLE for:
o New construction and major capital projects
o Projects requiring LEED certification or formal documentation
o Complex systems or high-risk facilities
e Internal commissioning approaches may be appropriate for:
o Smaller projects or targeted RCx efforts
o Ongoing commissioning and monitoring activities
o Continuous improvement within existing operations

Regardless of delivery method, all commissioning activities must ensure that scope, responsibilities, and
accountability are clearly defined and fully covered, as no single entity is responsible for all aspects of the
commissioning process.

12. LEED & Green Building alignment

e  LEED Certification and Commissioning: Fundamental and Enhanced
o For projects pursuing LEED certification, commissioning requirements are addressed through
a defined commissioning systems list, documentation standards, and verification approach
consistent with LEED prerequisites and credits. This includes commissioning of applicable
energy- and water-related systems and the development of required documentation such as
Owner’s Project Requirements (OPR), Current Facility Requirements (CFR) where applicable,
commissioning plans, functional performance testing records, and operator training
documentation. Commissioning activities conducted to support LEED certification are
integrated into airport operational processes to ensure that outcomes are retained beyond
project close-out and reflected in ongoing operations, maintenance, and performance
monitoring practices.
e Envision RA2.4 Commission & Monitor Energy Systems
o Commissioning and ongoing performance verification also support alighment with Envision
Credit RA2.4 — Commission and Monitor Energy Systems, which emphasizes the continued
monitoring and validation of energy system performance after project implementation.
e Parksmart
o Similarly, Parksmart references and relies upon LEED-consistent commissioning practices to
ensure that parking and related facilities operate efficiently and as designed

Under this policy, commissioning conducted for Envision or Parksmart purposes is coordinated with ongoing
operational planning and ongoing commissioning activities to support long-term performance,
documentation consistency, and continuous improvement. This integrated approach allows commissioning to

12
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serve as a unifying operational tool across multiple frameworks, rather than separate or duplicative
compliance efforts.

STANDARDS OF OPERATION

The Current Facility Requirements (CFR) document defines how airport facilities and systems are intended
to operate on a day-to-day basis under normal conditions. It serves as the operational baseline for building
performance, establishing expectations for schedules, setpoints, environmental conditions, system
operation, and maintenance practices. The CFR is a living document that supports operations,
maintenance, commissioning, and performance assurance by providing a clear and consistent reference
for how systems should function.

A standardized CFR template is provided in the Appendix and shall be used as the basis for development.
The template shall be customized for each facility, updated periodically, and maintained as part of the
airport’s operational documentation.

The Airport Development team is responsible for the CFR. A building owner is responsible for ensuring the
CFR reflects all current facility needs. The sustainability team and asset management will ensure the
document is consistently reviewed and up to date.

13. Current Facility Requirements

e Building occupancy schedule

e Equipment run-time schedules

e HVAC equipment setpoints

e Facility operating procedures

e Operational record keeping procedures

e  Minimum outdoor air requirements

e Seasonal operating changes

Lighting level setpoints

User / occupant requirements

Owner-directed requirements

Facility-specific requirements

Owner training requirements

Sustainability requirements/ LEED Requirements
Equipment and systems maintainability requirements (preventive and predictive maintenance)
Capabilities of operators and maintenance team
Regulatory requirements

e Ongoing commissioning requirements

e Financial requirements and investment criteria

13
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FACILITY & SYSTEMS OPERATING PROCEDURES (BY SYSTEM
TYPE)

The Facility & Systems Operating Procedures section is informed by the principles of the Owner’s Project
Requirements (OPR) and the Basis of Design (BOD), which are foundational documents in the
commissioning process. The OPR defines what the Owner expects in terms of system performance,
operational outcomes, and facility requirements, while the BOD defines how those expectations are
achieved through system design, control strategies, and operating approaches. In the context of this
Operational Policies & Procedures document, these concepts are applied at an operational level—
establishing clear expectations for how systems should function, how controls should be implemented,
and what capabilities are required to support reliable, efficient, and consistent building performance. This
section translates those concepts into practical operational guidance that can be used both to manage
existing systems and to inform the design and selection of future equipment and infrastructure.

14. Basis of Design Purpose and Application
Samples of the BOD and system information has been included in the Appendix.
For each major system type, the BOD should outline:

e Expected modes of operation (e.g., occupied, unoccupied, seasonal, emergency)

e Standard control strategies and sequences of operation

e Operational priorities, including comfort, reliability, and energy efficiency

o Key performance expectations and limitations

e General maintenance and operational considerations
These expectations shall be used:

e As areference for day-to-day system operation and troubleshooting
To support commissioning, retro-commissioning, and ongoing commissioning activities
As input to preventive maintenance planning and system optimization
As a guide for capital projects and equipment selection, ensuring that new systems meet defined
operational needs and are budgeted for accordingly

15. System-Level Application
System categories addressed may include, but are not limited to:

e HVAC systems (air handling units, rooftop units, terminal units, exhaust systems)
Central plant systems (chilled water, hot water, pumping systems)

e BAS and controls

Electrical and lighting systems

Domestic water and plumbing systems

For each system type, the intent is not to capture every procedural detail, but to define:

e How the system should operate
e What controls strategies should be implemented
e  What performance outcomes are expected

14
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An example of how this is implemented would be when the airport goes to replace an RTU, the BOD
document would outline the RTU must have at least these main functions, controls, operating parameters,
etc. plus any special conditions for the specific project.

PREVENTATIVE MAINTENANCE PROGRAM

16. Preventive Maintenance objectives

The Preventive Maintenance (PM) Program is established to ensure that airport facilities and systems are
maintained in a manner that supports reliability, operational efficiency, and lifecycle cost control.
Preventive maintenance is a core component of both operational planning and the commissioning
process, as recognized by ASHRAE commissioning standards, which require the development and
implementation of maintenance plans to sustain system performance over time.

The objectives of the PM Program are to:

e Maintain reliable and continuous operation of building systems and critical infrastructure

e Support energy efficiency and emissions reduction goals by preventing system degradation and
operational drift

e Extend asset lifecycle and reduce total cost of ownership through proactive maintenance
practices

e Reduce reactive maintenance and emergency failures, improving operational stability, resilience
and planning

e Ensure ongoing alignment with the Current Facility Requirements and documented sequences of
operation

e Support commissioning, retro-commissioning, and ongoing commissioning by maintaining
systems in a condition that enables proper testing, monitoring, and verification

Preventive maintenance is not treated as a standalone activity but as an integrated function of operations,
commissioning, and performance assurance, ensuring that building systems continue to operate as
intended throughout their lifecycle.

17. Preventive Maintenance standards
Preventive maintenance plans shall be developed and maintained using standardized templates along
with manufacturer documentation to ensure consistency, completeness, and alignment with industry
best practices and commissioning requirements. Sample PM plans have been included in the Appendix
to use as templates and samples.

PM standards shall include the following:

Template-Based PM Development

15
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e All PM plans shall be initiated using a standard PM template, reflecting best practices derived
from commissioning deliverables and Emerald’s internal library. Templates shall define:
= Asset identification and classification
= Standard maintenance tasks by equipment type
= Recommended maintenance frequencies
= Documentation requirements and tracking fields

Manufacturer-Specific Requirements

e PM templates shall be supplemented with manufacturer documentation for each installed asset
to ensure equipment-specific requirements are captured
e Manufacturer O&M manuals shall be referenced to define:
o Recommended service intervals
o Inspection and testing procedures
o Replacement cycles for consumables and components (spare parts to keep on hand)
o Warranty requirements that may depend on proper maintenance practices

Alignment with Commissioning Standards

e PM plans shall be consistent with ASHRAE Guideline 0 and Standard 230 requirements, which
define maintenance as a critical component of sustaining commissioned performance

e Findings from commissioning activities shall be incorporated into PM plans to refine task lists,
frequencies, and scope

This standardized, template-based approach ensures that PM practices are scalable, repeatable, and
adaptable to both existing and future airport facilities.

18. PM scheduling & frequency standards

Preventive maintenance schedules shall be developed using a combination of template-defined best
practices, manufacturer recommendations, and operational performance data, ensuring that
maintenance activities are both standardized and responsive to actual system conditions.

Scheduling and frequency standards shall include:
Baseline Scheduling Approach

e Initial PM schedules shall be established using:
o Standard PM templates
o Manufacturer-recommended maintenance intervals
o Industry best practices for similar equipment types
e These baseline schedules provide a consistent starting point for all assets across the airport

Equipment-Specific Adjustments

e PM frequencies shall be adjusted based on:

16
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o Equipment usage patterns and runtime
o Environmental conditions and operational demands
o Asset criticality and risk to operations

e Manufacturer guidance shall govern minimum maintenance requirements, particularly for
warranty compliance
Criticality-Based Prioritization
e Assets shall be categorized based on operational criticality, including:

o Life safety systems
o Passenger-facing systems
o High-energy-consuming systems

e Critical assets shall receive increased maintenance frequency and priority scheduling
Seasonal and Operational Planning Integration
e PM activities shall be coordinated with:

o Seasonal system transitions (heating/cooling changeover)
o Peak operational periods
o Planned outages or low-demand windows

Data-Driven and Performance-Based Adjustments
e PM schedules shall be refined over time using:

BAS trend data and alarms

Energy performance data
Maintenance history and failure trends
CAPA and commissioning findings

o O O O

Through this structured approach, preventive maintenance transitions from a static schedule to a
dynamic, performance-driven program that supports ongoing commissioning, operational readiness, and
long-term facility performance.

ENERGY MANAGEMENT & SUSTAINABILITY OPERATIONS

The Energy Management & Sustainability Operations section provides a high-level framework for how
Cleveland Hopkins International Airport will monitor, manage, and improve energy performance and
sustainability outcomes across its facilities. This section is intended to establish core structures,
responsibilities, and processes, while recognizing that detailed implementation strategies, targets, and
metrics will continue to evolve over time.

The SMP provides a comprehensive set of actions, initiatives, and long-term goals that extend beyond the
scope of this Operational Policies & Procedures document. In addition, performance tracking and
reporting will be supported through dashboards and data management platforms developed in
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coordination with the sustainability team. As these tools and datasets are implemented and refined, they
will serve as the primary source for detailed performance tracking, target-setting, and progress reporting.

Over time, this section shall be expanded and updated to more directly reference specific SMP actions,
performance metrics, and dashboard outputs. The intent is for this section to function as an operational
bridge—connecting day-to-day facility operations with broader sustainability goals—while allowing
flexibility to incorporate new data, technologies, and strategies as the airport’s energy management
program matures.

19. Energy Management reporting

Energy management reporting establishes a consistent framework for tracking, communicating, and
acting on energy performance and greenhouse gas emissions across airport operations. In alignment with
the Sustainability Management Plan (SMP), Cleveland Hopkins International Airport shall maintain a
structured reporting program that supports data-driven decision-making, transparency, and continuous
improvement. The program shall be supported by the Sustainability Data Management Platform.

Energy management reporting shall include:

o Defined roles and responsibilities
o Sustainability team: reporting, analysis, KPI tracking
o Facilities & Maintenance: operational data input, system performance validation
o Finance / Procurement: utility cost tracking and project evaluation
e Meeting cadence
o Weekly: operational checks and issue identification
o Quarterly: energy performance review, KPI tracking, anomaly discussion
e Reporting deliverables
o Facility level energy consumption reports
o Future tenant level reporting where applicable (aligned with SMP reporting goals)
o Progress updates on SMP energy related actions and initiatives

This reporting structure ensures that energy performance is consistently monitored, communicated, and
integrated into operational and strategic decision making.

20. Performance Targets & Key Performance Indicators

Performance targets and Key Performance Indicators (KPIs) are used to measure progress toward energy
reduction, emissions reduction, and operational efficiency goals established in the SMP. Baselines and
performance targets shall be developed using available data and refined over time as data infrastructure
improves, consistent with the SMP’s phased, data-driven approach.

Key performance indicators such as, but not limited to:

e Energy Performance
o Energy Use Intensity (EUI; kBtu/sf) by space type
o Total annual energy consumption (kBtu and cost)
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e Demand & Load Management
o Peak demand (kW) and demand trends
o Load factor and peak reduction opportunities
e Emissions Metrics
o Scope 1 and Scope 2 emissions performance relative to the net-zero pathway

Performance targets shall be established based on baseline conditions and updated as additional data
becomes available, supporting the SMP objective to set data-backed goals over time.

21. Metering, Monitoring & Data Management

Effective metering, monitoring, and data management are foundational to energy management. The
airport shall implement standardized processes for data collection, validation, storage, and analysis to
support performance tracking and decision-making.

A Measurement and Verification (M&V) Plan development should be included to capture a full range of
applicable points to measure for performance and predictive maintenance goals. The M&V Program shall
provide a structured and repeatable process for measuring, trending, evaluating, and improving the
operational performance of airport HVAC, utility, and lighting systems.

The M&YV Program shall include:
e Ongoing monitoring of HVAC and lighting systems
e Continuous verification of operational performance
e  Utility consumption tracking
e BTU measurement and energy transfer accountability
e Airflow measurement and ventilation verification
e Tenant and airline sub-metering integration
e BAS trend analysis
e Alarm monitoring and diagnostics (min-max submeter set points)
e Fault detection support
e Predictive maintenance support
e QOperational optimization
e Seasonal performance review
e  Utility cost allocation support

The plan shall be updated throughout the life of the facility as systems, operational requirements, and
tenant conditions evolve.

Metering and monitoring practices shall include:

e Data Collection
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o Whole building utility meters
o Submetering of major energy end uses and high-load equipment
= Major energy/high-load equipment includes individual devices, machinery, or

systems that consume a disproportionately large share of a facility’s total power
o BAS trend data for critical systems (HVAC, lighting, etc)

e Data Frequency
o Interval data (where available) for demand and operational analysis

o Monthly aggregation for reporting and KPI tracking

e Data Management
o Centralized storage within the Sustainability Data Management Platform

e Review and Issue Tracking
o Routine review by Facilities and Sustainability teams

o Identification and logging of anomalies, faults, and performance issues
o Integration with work order / CAPA systems for tracking and resolution

22. Energy Project Implementation Management

Energy Project Implementation Management provides a structured approach for identifying, prioritizing,
and executing energy conservation measures (ECMs) and sustainability initiatives. Consistent with the
SMP Implementation Roadmap, projects shall be managed through a phased and data-driven process to

ensure long-term success and integration into operations.

Prioritize

Sustain

Verify /
Commissioning

Implement
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e Prioritize
e |dentify opportunities through energy audits, commissioning, and performance data
e Align with SMP objectives, emissions reduction goals, and operational priorities
e Fund
e Evaluate lifecycle cost, return on investment, and emissions impact
e Coordinate with capital planning and budgeting processes
e Implement
e Execute projects through capital improvements or operational changes
e Coordinate with Facilities, Engineering, and stakeholders
e Verify
e Confirm performance through measurement & verification (M&V), trend analysis, or
commissioning
e Sustain
e Integrate changes into Standard Operating Procedures (SOPs), PM programs, and ongoing
commissioning
e  Monitor performance to ensure persistence of savings

23. Renewables / Resilience Operations

Renewables and resilience operations support the airport’s long-term transition to clean energy and
enhanced operational reliability, consistent with SMP objectives related to clean energy, electrification,
and distributed energy resources.

This section is intended to be a placeholder for further development based on renewable and resilient
systems implemented in the future.

TRAINING, COMPETENCY, AND KNOWLEDGE MANAGEMENT

24. New System / Project Turnover Training Requirements

Effective system operation after project completion depends on structured, verified training for facility
staff. All new systems, major renovations, and control upgrades shall include a formal training and
orientation program aligned with commissioning requirements and documented using standardized
training templates. A sample of training templates has been included in the Appendix to reflect
fundamental commissioning training requirements.

Training requirements shall be defined through a Staff Orientation Plan, which identifies:

e Systems and equipment requiring training (e.g., HVAC, BAS, electrical, plumbing)

e Training scope and depth (introductory, operational, or advanced troubleshooting levels)

e Required training hours and delivery format

e Target trainee types (e.g., Facility Managers, Engineers, Technicians, Project Managers, and
others)

e Responsible instructors, including contractors, manufacturers, or commissioning providers

e Planned training dates coordinated with project turnover - system specific training shall follow a
structured agenda that includes, at a minimum:
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e Design intent and system purpose

e Sequences of operation and system interactions

e BAS operation, setpoints, and control strategies

e Normal and emergency operating procedures

e Preventive maintenance requirements and service expectations
e Energy efficiency and operational strategies

e Troubleshooting guidance and common failure modes

e Safety considerations and applicable regulatory requirements

Training shall be delivered through a combination of classroom instruction, on-site system
demonstrations, review of O&M documentation, and direct interaction with installed systems.

Completion of training is required prior to final system acceptance and shall be documented through
formal training records, including trainee sign-in, training content verification, and approval by the
Owner’s Representative and Commissioning Authority.

Refresher training shall be conducted:

e Following major system modifications or upgrades
e As part of ongoing commissioning or recommissioning efforts
e When operational performance issues indicate a knowledge gap

25. Documentation Standards

Accurate, complete, and accessible documentation is required to support effective system operation,
maintenance, and ongoing commissioning throughout the lifecycle of airport facilities. Documentation
developed during commissioning processes and/or project closeout shall be treated as a critical
operational resource and maintained in a centralized documentation system.

At a minimum, documentation shall include:

e Equipment specific O&M manuals, installation guides, and manufacturer data

e Control drawings, points lists, and sequences of operation

e Start-up, testing, and commissioning reports

e Training materials and orientation documentation

e As-built drawings

e Preventive maintenance requirements and recommended service guidance
Documentation shall be:

e Stored in a centralized, accessible repository

e Organized by system, asset, or facility for ease of use

e Maintained with version control and clear update procedures

e Accessible to Facilities, Maintenance, and relevant operational staff
Updates to documentation shall occur when:

e System modifications or control changes are implemented

e Commissioning or EBCx activities identify revised operating strategies

e Equipment is replaced or upgraded

e Operational procedures are modified
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Maintenance of documentation is a shared responsibility between Facilities, Engineering, and project
delivery teams, with oversight to ensure documentation remains current and aligned with the Current
Facility Requirements.

26. Lessons Learned & Continuous Improvement

Lessons learned from projects, commissioning activities, and ongoing operations provide critical input to
improving future performance, reducing risk, and standardizing best practices across airport facilities. A
formal process shall be maintained to capture, document, and apply lessons learned following project
completion and commissioning activities.

Post project and post-commissioning reviews shall:

e |dentify operational challenges, system performance issues, and recurring deficiencies

e Evaluate effectiveness of design, installation, training, and commissioning processes

e Document opportunities for improving operational procedures, specifications, and project
delivery approaches

e Capture feedback from Facilities staff, maintenance personnel, and system users

Lessons learned shall be documented and stored in a centralized repository, which may include:

e Commissioning reports and issue logs

e Corrective Action / CAPA records

e Training feedback and performance observations

e Operational performance reviews and energy analysis findings

Findings from lessons learned shall be incorporated into:

e Updates to operational procedures and standard work practices (including this document)
e Preventive maintenance programs

e Training content and competency requirements

e Future project requirements, specifications, and commissioning plans

This process ensures that knowledge gained through commissioning, operations, and project
implementation is retained and applied, supporting continuous improvement, operational consistency,
and long-term system performance.

PERFORMANCE ASSURANCE: MONITORING, AUDITS, AND
CONTINUOUS IMPROVEMENT

27. Internal Audits

Internal audits are conducted to verify that operational policies, procedures, and performance
expectations are being consistently implemented and maintained over time. These audits provide a
structured mechanism to confirm alignment between documented operational requirements and actual
system operation, and to identify gaps that could affect reliability, efficiency, comfort, energy
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performance, or emissions outcomes. Within the facilities team, the Assistant Director will review the
overall policy, but the EMTs will implement the internal audits.

Internal audits shall include periodic compliance checks focused on key operational controls, including but
not limited to: building automation system (BAS) governance, preventive maintenance (PM) compliance,
adherence to approved setpoints and schedules, and management of overrides. Audit activities are
intended to assess both technical compliance (e.g., system settings, schedules, alarm management) and
procedural compliance (e.g., documentation, approvals, and change control practices).

To support timely issue identification and escalation, internal audits are conducted at multiple
organizational levels and cadences. Routine operational checks are performed on a weekly basis to
identify immediate issues or deviations, while monthly energy and performance reviews evaluate trends,
recurring issues, and system-level impacts. Quarterly leadership reviews provide a higher-level
assessment of operational performance, systemic risks, and progress toward continuous improvement
objectives.

28. Corrective Action / CAPA Process

The Corrective Action / Corrective Action and Preventive Action (CAPA) process establishes a consistent
approach for addressing issues identified through internal audits, performance monitoring,
commissioning activities, or routine operations. The purpose of the CAPA process is to ensure that
identified deficiencies are documented, assigned, resolved, and verified, and that underlying causes are
addressed to prevent recurrence.

Findings identified through audits or reviews shall be logged into a centralized tracking mechanism and
categorized based on impact and priority (e.g., life safety, operational reliability, passenger comfort,
energy performance, or sustainability objectives). Each corrective action shall include a clearly defined
scope, responsible party, target completion date, and verification method. Where appropriate, preventive
actions may also be identified to address systemic issues or organizational process gaps.

Closure of CAPA items requires verification that corrective actions have been implemented and are
effective. Verification may include functional checks, review of BAS trends, confirmation of
documentation updates, or follow-up inspections. Closed CAPA items and lessons learned are
incorporated into ongoing operational planning, preventive maintenance programs, and procedural
updates to support continuous improvement and long-term performance assurance.

Alignment with Commissioning and Existing Building Commissioning (EBCx)
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Findings resulting from commissioning, retro-commissioning, or EBCx activities are managed through the
same CAPA process to ensure consistency, accountability, and long-term persistence of performance
improvements. Commissioning and EBCx findings are treated as formal inputs into operational planning
and performance assurance, rather than isolated project deliverables.

Issues identified during commissioning or EBCx are documented, prioritized, and tracked through closure
using the CAPA lifecycle. Verification of corrective actions associated with these findings supports
confirmation that systems operate in alignment with the CFR and approved operational policies. Closed
commissioning related CAPA items inform updates to operational procedures, monitoring strategies, and
preventive maintenance activities, reinforcing continuous improvement and sustaining building
performance over time.

TENANT, AIRLINE, AND CONCESSIONAIRE OPERATIONAL
INTERFACES

Cleveland Hopkins International Airport (CLE) works closely with its airline partners, concessionaires, and
other tenants to ensure that their operations and sustainability practices complement the Airport’s own
policies and goals. This section establishes guidelines for aligning external partner standards with Cleveland’s
Operational Policies & Procedures (OPP) and Sustainability Management Plan (SMP), focusing on cooperation
and transparency. While each tenant and airline may implement its own corporate operational procedures
and environmental initiatives, these shall be reviewed for consistency with CLE’s requirements to ensure
alignment. The Airport retains authority over base-building systems and resource management, and
therefore expects that tenant operations will integrate smoothly with airport systems. The emphasis is on
collaborative alignment and information sharing, allowing tenants and vendors to pursue their own goals
while meeting CLE’s performance and reliability standards.

29. Tenant Fit-Out Requirements (Facilities/Energy)

e Metering Expectations: All new or significantly renovated tenant and concession areas must include
submetering (or equivalent metering) for electricity, gas, and water usage where feasible. This
ensures clear measurement of resource consumption and supports CLE’s energy and water
management program.

e Controls Compatibility: Tenant-installed equipment (e.g., HVAC units, lighting controls) and energy-
consuming systems should be compatible with, or capable of integration into, the Airport’s central
Building Automation System (BAS) or other monitoring platforms. Design reviews shall confirm that
base-building performance will not be adversely impacted by tenant systems, and that scheduling or
control strategies for tenant equipment align with Airport operational hours and energy policies.

e Commissioning Expectations (if relevant): For major tenant fit-out projects or modifications
affecting base-building systems, tenants (or their contractors) are expected to execute appropriate
commissioning or functional performance testing of new installations, in coordination with CLE
Facilities staff. This ensures that tenant improvements operate efficiently, safely, and in line with the
Airport’s performance criteria before being fully integrated into day-to-day operations.

e Documentation and Data Handoff: Tenants must provide CLE with relevant documentation and data
for any new systems or equipment installed. This includes final as-built drawings, operating and
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30.

maintenance (O&M) manuals, controls programming details (e.g., setpoints, schedules), and any
applicable test reports or commissioning results. Ensuring CLE has up-to-date information on tenant-
improved systems allows proper coordination, maintenance, and performance monitoring going
forward.

Vendor Requirements

Sustainability Clauses: All service agreements, concession leases, and airline operating agreements
shall incorporate standard provisions requiring adherence to CLE’s environmental and energy
policies. External partners are expected to support Airport sustainability initiatives (such as recycling
programs, waste minimization, and energy conservation measures) within their scope of operations,
and to coordinate their corporate sustainability programs with CLE’s SMP goals.

Maintain Coordinated Maintenance and Access: Vendors and third-party service providers must
coordinate with CLE Operations and Facilities for any activities involving base-building systems or
infrastructure. Any vendor maintenance, repair, or alteration work (for example, servicing
equipment within a leased space that ties into Airport utilities) shall be scheduled with Airport
oversight to ensure safety, prevent disruptions, and maintain the integrity of core systems. Vendors
must also ensure Airport personnel have necessary access to perform inspections or emergency
interventions on base-building equipment located in tenant areas.

Documentation Requirements: As a condition of work completion, vendors (including tenant
contractors) must submit relevant documentation to CLE. This includes O&M manuals, training
materials, warranties, and as-built records for any new installations or modifications affecting Airport
facilities. Such documentation is incorporated into the Airport’s maintenance records to support
ongoing operational planning and system upkeep.
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APPENDICES

Definitions
Peer Airport Best Practice References

Templates
e Ongoing Commissioning Plan
e Preventative Maintenance Plan Samples (Lighting, Pumps, RTU)
e Current Facility Requirements
e Basis of Design
e Commissioning Training Samples
e M&V Plan
e Corrective Action & Preventative Action Plan
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DEFINITIONS

Airport-Controlled Operations: The facilities, systems, and activities that are under the direct operational
control of the airport, as opposed to those managed by airlines, tenants, or other parties. This delineation
is important for defining the boundary of the airport’s sustainability efforts and policies. It typically
includes the airport’s central utility plant, terminal building systems, airport-owned vehicles and fleet,
parking facilities, and on-site infrastructure whose operation the airport authority can dictate.

Airport Carbon Accreditation (ACA): A voluntary, internationally recognized carbon management
certification for airports, administered by Airports Council International. ACA certifies airports at levels
(1-4+) based on their measurement, reduction, and neutralization of carbon emissions.

American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE): A global
professional association that develops industry standards and guidelines for building systems, energy
efficiency, ventilation, and indoor air quality. ASHRAE’s published standards (e.g. ASHRAE Level 1 or 2
Energy Audits, Standard 90.1 for energy-efficient building design) are considered best practices for
managing HVAC, energy, and commissioning processes in facilities.

Basis of Design (BOD): A document prepared by the design team that translates the OPR into the specific
technical approach for the project. It outlines the fundamental design concepts, assumptions,
calculations, code criteria, and decisions made to meet the OPR. The BOD records how the designer plans
to satisfy the owner’s requirements and covers HVAC capacities, control strategies, equipment selections,
and other key design choices. The BOD is updated throughout the design process and serves as a reference
for future modifications.

Building Automation Systems (BAS): A centralized network of controls and software that monitors and
manages a building’s mechanical and electrical systems, such as HVAC, lighting, and alarms, to maintain
optimal performance and efficiency. A BAS automatically regulates equipment operation (e.g. adjusting
HVAC settings based on occupancy or time of day) and provides alerts for malfunctions.

Commissioning (Cx) A quality-focused process for verifying and documenting that facility systems are
designed, installed, testing, and operating according to the owner’s requirements and the design intent.
In a new construction or major renovation context, the commissioning process spans design, construction,
and early operation phases. It includes the development of a Commissioning Plan, testing equipment and
controls (via inspections and Functional Performance Testing), correcting deficiencies, and training
operating personnel. The outcome is improved assurance that buildings systems will perform reliably,
efficiently, and safely as intended upon occupancy.

Commissioning Authority (CxA): The individual or firm designated to lead, plan, and coordinate the
commissioning process on behalf of the owner. A CxA (also called Commissioning Agent) is responsible
for developing the commissioning plan, facilitating communication among the project team, and ensuring
that all commissioning activities (design review, testing, training, documentation) are properly executed.
Typically independent of the design/construction firms, the CxA verifies that systems meet the OPR.
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Current Facility Requirements (CFR): The owner’s current operational needs and performance criteria for
an existing facility and its systems. For commissioning an existing building, the CRF is similar to the OPR —
it describes up-to-date requirements for space conditions (temperature/humidity setpoints), operating
schedules, ventilation and filtration levels, control sequences, and maintenance practices needed to meet
current operational goals. The CRF is adjusted over time as operations evolve.

Decarbonization: The process of reducing and ultimately eliminating carbon dioxide and other GHG
emissions from activities, usually by transitioning to low-carbon energy sources and improving energy
efficiency. Decarbonization efforts include measures like renewable energy use, electrifying equipment
that currently burns fossil fuels, enhancing the efficiency of buildings and vehicles, and other strategies to
cut GHG output. The end goal of decarbonization is typically to reach a state of net-zero emissions.

Electrification: The process of replacing technologies or processes that use direct fossil fuels (such as
gasoline, diesel, natural gas) with alternatives that use electricity as the energy source. By shifting to
electricity — especially when paired with clean power sources — emissions are reduced or eliminated at
the point of use. Common examples include electrifying vehicles and ground support equipment, using
electric heat pumps, and installing electric ground power units at gates to avoid aircraft running jet
engines or APUs for power.

Energy Audit (ASHRAE Level 1/2): A systematic assessment of a facility’s energy use aimed at identifying
opportunities to improve efficiency and reduce consumption. ASHRAE Level 1 (walk-through) audits
provide a high-level overview and quick fixes. Level 2 audits include detailed energy analysis and
recommended Energy Conservation Measures (ECMs).

Energy Conservation Measure (ECM): A specific project, upgrade, or operational change designed to
reduce energy consumption and/or cost. ECMs often involve modifying or replacing equipment or
controls (e.g. installing efficient lighting or optimizing HVAC sequences) to yield measurable, consistent
energy savings. Each ECM is typically justified by analyzing its energy savings versus implementation cost.

Energy Use Intensity (EUI): A metric expressing a building’s annual energy consumption relative to its size,
typically stated in kBtu per square foot per year. EUl is a key benchmark for energy performance —a lower
EUl indicates a more efficient building. EUI accounts for all energy sources and normalizes usage by floor
area, allowing comparison across facilities of different sizes.

Envision Certification: The Envision Sustainable Infrastructure Framework is a comprehensive tool
developed by ISI to help infrastructure professionals plan, design, and deliver more sustainable
infrastructure projects of all types and sizes. The Envision framework is a decision-making tool that allows
infrastructure owners, engineers, designers, architects, planners, contractors, and other stakeholders to
evaluate projects across a broad range of sustainability indicators, or “credits,” that address
environmental, social, and economic dimensions of sustainability to encourage systemic change. At its
core, Envision is about supporting higher performance through better choices in infrastructure
development.

Functional Performance Testing (FPT): A process in which building systems are operated under various
conditions to verify that they perform according to the OPR, design intent, and operational needs. FPT
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actively challenges each system (e.g. starting/stopping equipment, simulating failures or peak loads) to
ensure all components and controls respond correctly across expected scenarios.

Greenhouse Gas (GHG): Any gas that absorbs infrared radiation and traps heat in the Earth's atmosphere,
contributing to the greenhouse effect and climate change. Key GHGs include carbon dioxide, methane,
nitrous oxide, and certain refrigerants or industrial gases. GHG emissions are often measured in terms of
carbon dioxide equivalent (CO,e) to account for their differing global warming potentials. Reducing GHG
emissions is central to climate action goals.

Leadership in Energy and Environmental Design (LEED): A globally recognized green building certification
program developed by the U.S. Green Building Council, comprising rating systems that guide and evaluate
sustainable design, construction, operations, and maintenance of buildings. LEED-certified facilities meet
stringent standards in energy efficiency, water savings, indoor environmental quality, and innovation.
Pursuing LEED certification aligns with SMP goals, as LEED prerequisites include key practices like
fundamental commissioning of systems.

Microgrid: A localized electric power system capable of operating independently or in conjunction with
the main utility grid. It typically includes on-site power generation (such as generators, solar panels, or
batteries) and control systems that allow the facility to island (disconnect) from the broader grid during
outages. A microgrid can enhance resilience by supplying critical loads with self-generated power and
often lowers emissions and costs through integrated renewable energy production.

Net Zero (Net-Zero Emissions): “Net Zero” refers to achieving a balance between the amount of GHG
emissions produced and the amount removed from the atmosphere, such that the organization’s net
contribution to global emissions is zero. Reaching Net Zero typically involves dramatically reducing direct
and indirect emissions to as low a level as feasible and then neutralizing any remaining emissions through
approved offsets or carbon removal projects. CLE has a long-term goal of achieving net-zero Scope 1 and
Scope 2 greenhouse gas emissions by 2050.

Ongoing Commissioning (OCx) / Monitoring-Based Commissioning: A continuous or iterative process of
monitoring and periodically re-commissioning building systems to maintain optimal performance over
time. OCx extends the commissioning process into routine operations by using ongoing monitoring,
analytics, and regular testing to detect when performance deviates from the CFR. The goal is to preserve
and continuously improve building performance, rather than allowing systems to degrade until the next
major retrofit.

Owner’s Project Requirements (OPR): A written document detailing the functional requirements,
objectives, and expected operating conditions of a project from the owner’s perspective. The OPR
specifies the owner’s goals and criteria for design, construction, and operation including performance
targets, user needs, sustainability goals, and system preferences. It serves as the foundation for design
and commissioning, against which success is measured (i.e., the building or system must perform in
accordance with the OPR).

Parksmart: Parksmart is the world’s leading certification for sustainable parking facilities, advancing
smarter design, operations, and mobility outcomes across the built environment.
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Performance Drift: Refers to the gradual decline of a system’s efficiency or functionality over time
compared to its original or optimal performance. Even well-designed and commissioned building systems
tend to stray from initial settings due to factors like sensor calibration changes, manual overrides,
deferred maintenance, or evolving usage patterns. Without intervention, performance drift can lead to
increased energy consumption, comfort issues, or equipment stress. Addressing performance drift
requires periodic monitoring and recalibration to bring systems back to their intended performance levels.

Predictive Maintenance: A maintenance approach that uses real-time data and analytics (from sensors,
building automation systems, or other monitoring tools) to predict when equipment is likely to fail or lose
efficiency, allowing maintenance to be performed just-in-time. By continuously analyzing equipment
performance trends (e.g., via the BAS or a microgrid control system), issues can be identified and
addressed before a fault or inefficiency significantly impacts operations. This approach minimizes
downtime and energy waste by targeting maintenance where and when it is needed.

Preventative Maintenance: A program of scheduled, proactive maintenance tasks (inspection, cleaning,
tuning, part replacements, etc.) performed on equipment and infrastructure before problems occur. The
goal is to optimize system efficiency and reliability by keeping components in good working order, thereby
extending asset life, reducing unplanned breakdowns, and saving energy (well-maintained equipment
operates more efficiently).

Retro-Commissioning (RCx): The systematic investigative process of testing and tuning existing building
systems to restore or improve their performance, typically to original design specifications or current
operational needs. Unlike initial commissioning for new buildings, RCx is performed on facilities that have
been in operation and involves reviewing historical data, conducting on-site functional tests, and
identifying operational issues or deferred maintenance that cause inefficiencies. By correcting these
issues, RCx yields energy savings, improved system reliability, and extended equipment life.

Scope 1 Emissions: GHG emissions that are direct emissions from sources that are owned or controlled
by an organization. For an airport, Scope 1 includes on-site combustion of fossil fuels (e.g. natural gas
burned in the central heating plant, diesel/gasoline used in airport-owned fleet vehicles and generators)
and any other direct releases like refrigerant leaks from HVAC equipment. These are the emissions under
the immediate operational control of the airport operator.

Scope 2 Emissions: GHG emissions that are indirect emissions from the generation of energy that is
purchased and consumed by the organization. Scope 2 emissions for most organizations consist primarily
of the CO, emissions associated with the production of purchased electricity. Although these emissions
occur at the power plant (off-site), they are attributed to the energy user’s footprint.

Scope 3 Emissions: GHG emissions encompassing all other indirect emissions that result from an
organization’s activities but stem from sources not owned or directly controlled by the organization. For
airports, Scope 3 can include emissions from airlines (aircraft operations), passenger and employee
commuting, third-party ground transportation, waste disposal, embodies emissions in purchased goods
and construction materials, and energy use of tenant operations. While these emissions are influenced by
the airport, they are outside the direct operational control of the airport operator.
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Standard Operating Procedure (SOP): A set of written step-by-step instructions that describe how to
perform a routine task or operation to ensure consistency and compliance with policies. SOPs distill
policies or technical requirements into actionable directives for staff. They help organizations maintain
quality, safety, and efficiency by institutionalizing best practices making responsible parties, tasks, and
timing clear in recurring processes.

Sustainability Management Plan (SMP): A strategic document outlining CLE’s long-term sustainability
goals, focus areas, and actions to reduce harmful environmental impacts. It commits CLE to reducing
emissions across airport-controlled operations, with a long-term target of net zero Scope 1 and Scope 2
GHG emissions by 2050, aligning with the City of Cleveland’s Climate Action Plan.

PEER AIRPORT BEST PRACTICE REFERENCES

As Cleveland Hopkins International Airport (CLE) seeks to ensure safe, efficient, and sustainable operations
moving forward, reviewing best practices currently utilized by other airports can provide critical insights to
inform CLE’s efforts. By conducting robust research into how other airports operate, CLE can approach this
initiative with valuable context to help inform benchmarking and, ultimately, improve operations. To inform
CLE’s efforts, Emerald has conducted research into the following key categories:

General Operations

Energy Efficiency Standards
Ongoing Maintenance Plans
Operational Maintenance Plans

e Commissioning Plans or Guidelines

This research has been conducted across peer airports of similar size, passenger volume (~10 million
annually), and regional context (Midwestern/Great Lakes climate, mid-sized cities):

e Pittsburgh International (PIT)

e Indianapolis International (IND)

e Milwaukee Mitchell International (MKE)

e Cincinnati/Northern Kentucky International (CVG)
e Kansas City International (MCl)

Together, these research streams offer CLE a comprehensive foundation of proven strategies and innovative
approaches to guide ongoing operations moving forward.

31. Executive Summary: Best Practices for CLE

e Strategic Alignment: Embedding Sustainability into Core Operations
o Leading airports have formally integrated sustainability into operational policy, mission
statements, and strategic plans
o Sustainability is treated as co-equal with safety, efficiency, and customer experience,
not a standalone initiative
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o Cross-functional coordination (operations, maintenance, environment) ensures
decisions support long-term performance and resilience
e Energy Resilience and Efficiency Leadership
o Airports are advancing beyond efficiency toward energy resilience and independence
through on-site generation and large-scale solar deployment and renewable integration
o Standard measures include:
= Airport-wide LED retrofits
= High-efficiency HVAC systems
=  Advanced building automation systems for real-time optimization
o Electrification of fleets and infrastructure (EVs, electric GSE, all-electric terminals) is
becoming standard.
e Preventative and Data-Driven Maintenance Programs
o Maintenance has evolved from reactive to preventative, predictive, and performance-
driven:
e Use of Computerized Maintenance Management System (CMMS)platforms to schedule and
track maintenance
= Integration of building system data and analytics for predictive maintenance
= Lifecycle cost analysis used to guide replacement decisions and capital planning
o Preventative maintenance is explicitly linked to energy efficiency, cost control, and
reliability.
e Operational Maintenance Excellence (Day-to-Day Performance)
o Daily operations emphasize:
= Rapid response protocols to prevent inefficiencies (e.g., leaks, equipment
issues)
= Standardized procedures with embedded sustainability considerations (e.g.,
reduced idling, waste handling)
= Continuous training of staff on energy-conscious and resource-efficient
operations
o Advanced airports are implementing:
= |ntegrated operations centers
= Real-time monitoring dashboards and alerts
e Commissioning as a Standardized Operational Tool
o Commissioning is no longer project-specific—it is a continuous operational strategy:
=  Mandatory commissioning for all new construction and major renovations
= Retro-commissioning programs to optimize existing systems
= Ongoing or monitoring-based commissioning using building data
o Commissioning is used to:
= Validate system performance
= |dentify efficiency gaps
= Reduce operational costs over time
e Continuous Improvement and Performance Tracking
o Airports are establishing formal sustainability programs and reporting structures:
=  ESG reporting and KPI
= Energy benchmark targets such as EUI
= Ongoing system tuning and re-evaluation processes
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o Performance data is used to continuously refine maintenance and operations
e Workforce Training and Organizational Culture
o High-performing airports invest in:
=  Staff training on sustainability and operational efficiency
=  Cross-department collaboration
=  Culture-building around continuous improvement and accountability
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