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Introduction
Consistent with the Columbus Regional Airport Authority’s (CRAA’s) environmental
policy, the CRAA decided to institute sustainable planning, design and construction
methods into its Five-year Capital Improvement Program (CIP). The CIP Sustainable
Design Guidance Manual, presented herein, has been developed to establish the policy
and approach to considering sustainable principles when initiating a CIP project.
This Guidance Manual is developed using the organizational structure found in the US
Green Building Council’s (USGBC’s) Leadership in Energy and Environmental Design
New Construction & Major Renovation (LEED-NC)1 and Existing Buildings (LEED-EB)2
green building rating systems. The Guidance Manual is written to apply the LEED rating
system’s concepts to the terminal, airside, and landside projects within the CRAA’s Fiveyear CIP at Port Columbus International Airport (CMH), Rickenbacker International
Airport (LCK) and Bolton Field Airport (TZR). While the CRAA has not established that
projects are expected to become LEED certified (e.g., silver), some projects may find a
certification goal achievable and will want to consider all factors necessary to achieve
LEED certification. In that case, the most recent LEED-NC and LEED-EB Reference
Guides should be used.
Although achievement of the criteria identified in this Guidance Manual is desirable, one
must be aware of competing interests surrounding the planning, design and construction
of the capital program and therefore planners and designers should consider these
sustainable building criteria in their work along with other best management practices
including, but not limited to, safety, impact on operations, and capital and operating
costs (life cycle cost).

1

US Green Building Council’s (USGBC’s) Leadership in Energy and Environmental Design New
nd
Construction & Major Renovation (LEED-NC) Version 2.2 Reference Guide 2 Edition September 2006
2
US Green Building Council’s (USGBC’s) Leadership in Energy and Environmental Design Existing
nd
Buildings (LEED-EB) Version 2.0 Reference Guide 2 Edition October 2006
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Project Categories
This Guidance Manual has been developed for the Design phase and Construction
phase of airside, terminal and landside projects and divided into the following categories:
Equipment – includes vehicles, computer software and hardware, elevators, HVAC,
radios, lock systems, bag claims, loading bridges
Civil Works – includes sewers, storm water basins, runways, taxiways aprons,
roadways and parking lots, environmental remediation and mitigation
Studies – includes studies concerning noise compatibility, aviation system, land
appraisals and surveys, site locations. These types of projects are not covered in the
USGBC LEED green building rating system and therefore will not be addressed in
this guidance manual.
Building Enhancements (occupied) – includes all projects that are concerned with
renovating, expanding or constructing a building/structure that has or will have
occupants
Building Enhancements (unoccupied) – includes all projects that are concerned with
renovating, expanding or constructing a building/structure that has not nor will not
have occupants.
Appendix A presents the October 2007 CIP, which is sorted by the categories listed
above and provides a project number-by-project number summary by category.

Applicability Matrices and Project Category Checklists
A Capital Program Applicability Matrix was developed for the Design Phase and for the
Construction Phase of project development to illustrate which USGBC’s LEED-NC and
LEED-EB rating system criterion may apply to specific project categories. The Matrices
are included in Appendix B.
Project Category Checklists identify the specific LEED-type criteria with specific tasks to
be considered in the development of the project. The following checklists are included in
Appendix C.
•
•
•
•

Equipment
Civil Works
Building Enhancements – Occupied
Building Enhancements – Unoccupied
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CRAA Guidance Manual Development
The USGBC’s LEED-NC and LEED-EB reference guides were reviewed and revised so
that the LEED-type criteria could easily be shown with possible approaches and ideas to
be evaluated and implemented at CRAA.
The following pages of the Guidance Manual provide guidance on the primary LEED
headings of:
1.0 – SUSTAINABLE SITES
2.0 – WATER EFFICIENCY
3.0 – ENERGY AND ATMOSPHERE
4.0 – MATERIALS AND RESOURCES
5.0 – INDOOR ENVIRONMENTAL QUALITY
Within each LEED heading, the LEED-type criteria are further explored and discussed
under two sections: “objective” and “potential approach”. The “objective” identifies the
major environmental issue to be achieved while the “potential approach” identifies some
measures that could be evaluated to meet the corresponding “objective.”
While not all approaches will be applicable to every project category, the planners and
designers are to use this guidance manual as one source to be referenced in fulfilling
their work.
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Use of this Guidance Manual
This guidance manual is to be used by those planners, designers and engineers
responsible for planning or designing a capital project illustrated within the CRAA 5-year
CIP. This manual may also be used by planners, designers and engineers responsible
for tenant- or lessee-sponsored development projects.
This Guidance Manual does not supersede any existing standards, regulations, codes or
other practices that the CRAA has currently in place. This Manual offers additional
guidance for consideration in the design, construction and operation phases of their
Capital Program.
To facilitate using this document, the reader should consider the following steps:
Step 1:

Refer to LEED-type Criteria guidance (on the following pages) which
identifies objectives and potential approaches for consideration.

Step 2:

Refer to Appendix A which uses the 2008 Capital Improvement Plan as an
example to assist in identifying which project category your capital project
falls under.

Step 3:

Once the project category has been identified, go to Appendix B, use the
Applicability Matrix by Project Category to see which LEED-type criteria
may be applicable to your project. There is a Matrix for the Design Phase,
Construction Phase as well as a Combined List.

Step 4:

Refer to Appendix C to locate the appropriate Project Category LEED-type
Criteria Checklist. In preparing the design, use the checklist to indicate
which items are planned. After the design is complete, use the checklist to
indicate the items which have been implemented. This will show what
methods were initially planned and what methods were implemented.

Step 5:

Use the information in the appropriate checklist and following section as
required in developing your capital project.

Note: The USGBC LEED New Construction & Major Renovation Version 2.2
Reference Guide September 2006 and LEED Existing Buildings Version
2.0 Reference Guide October 2006 have more detailed information to
achieve LEED certification if so desired.
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1.0 Sustainable Sites
1.1 Construction Activity Pollution Prevention
LEED-NC v2.2 SS p1 no points possible

Objective

Reduce pollution from construction activities by controlling soil
erosion, waterway sedimentation and airborne dust generation. This
is often a minimum requirement of the Ohio EPA General Permit for
Stormwater Discharges from Construction Activities and City of
Columbus Storm Water Drainage Manual.

Potential Approach
• Develop an Erosion and Sedimentation Control Plan during the
•

•

Helpful Hint:

The most effective tool
here is to leave as much
existing landscape in
place for as long as
possible. This can help
with SS credit 5.1 and MR
credit 2.1 & 2.2. Paving
parking lots as soon as
possible can also help
reduce the impact of
construction activities on
the site by allowing for
more centralized staging
and reduced erosion
concerns.

design phase of the project.
For stabilization consider employing temporary and permanent
seeding and mulching. For structural control consider
construction of earth dikes or silt fencing, sediment traps and
sediment basins.
For CMH, consider regional detention facilities as presented in the 2008 Storm Water
Management Master Plan.

1.2 Site Selection
LEED-NC v2.2 SS c1: 1 point possible

Objective

Avoid development of inappropriate sites and reduce the environmental impact from the location
of a building on a site.

Potential Approach
• During the site selection process, give preference to those sites that do not include sensitive
•

site elements (wetlands, trees) and restrictive land types (floodplains).
Locate and design the building with the minimal footprint to minimize site disruption of those
environmentally sensitive areas identified above.

1.3 Development Density & Community Connectivity
LEED-NC v2.2 SS c2: 1point possible

Objective

Channel development to areas with existing infrastructure, protect greenfields and preserve
habitat and natural resources.

Potential Approach
• During the site selection process, give preference to sites with easily accessible services.
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1.0 Sustainable Sites
1.4 Green Site and Building Exterior Management
LEED-EB v2.0 SS c1: 2 points possible

Objective

Develop exterior management practices that have the lowest environmental impact possible that
support building performance and integration into surrounding landscapes.

Potential Approach
•

Develop a green building exterior management plan that addresses following:
o

overall site management practices

o

chemical/fertilizer/pest management

o

snow removal practices

•

Develop building exterior cleaning and maintenance practices that use materials that
minimize environmental impacts. Exterior cleaning is limited by the airports NPDES permit
for industrial stormwater discharges.

•

Develop green landscape management practices that:
o

use native plants

o

reduce the need for irrigation

o

reduce the use of power equipment

o

reduce the requirement for fertilizer

o

compost waste

o

apply integrated pest management

1.5 Brownfield Redevelopment
LEED-NC v2.2 SS c3: 1point possible

Objective

Rehabilitate damaged sites where development is complicated by
environmental contamination. This may apply to development in the
former Plant 85 property at CMH and several locations at LCK.

Potential Approach
• During the site selection process, give preference to brownfield
•
•

sites.
Identify tax incentives and property cost savings.
Coordinate site development plans with remediation activity, as
appropriate.
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Brownfields must be
previously documented as
contaminated. They are
not just sites previously
built upon. More info:
•
epa.gov/brownfields
•
astm.org
•
CERCLA.
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1.0 Sustainable Sites
1.6 Alternative Transportation: Public Transportation Access
LEED-NC v2.2 SS c4.1: 1point possible

Objective

Reduce pollution and land development impacts from automobile use.

Potential Approach
• Perform a transportation survey of future building occupants to identify transportation needs.
Work with the Mid-Ohio Regional Planning Commission (MORPC) and Central Ohio Transit
Authority (COTA) to provide increased public transport to the facility.

1.7 Alternative Transportation: Bicycle Storage & Changing Rooms
LEED-NC v2.2 SS c4.2: 1point possible

Objective

Reduce pollution and land development impacts from automobile
use.

Potential Approach
• Design the building with transportation amenities such as bicycle
•

Helpful Hint:

If project is an area where
riding a bike to work is
unfeasible, a facility may
wish to provide bike paths
and bikes for lunch time
exercise programs.

racks and showering/changing facilities to encourage bicycle use by employees
Develop an incentive program for employees to use alternate transportation.

1.8 Alternative Transportation: Low Emitting & Fuel Efficient Vehicles
LEED-NC v2.2 SS c4.3: 1point possible

Objective

Reduce pollution and land development impacts from automobile use.

Potential Approach
• Provide transportation amenities such as preferred parking for carpools and vanpools.
• Implement anti-idling policy.
• Develop a program to increase use of alternative fuel vehicles for airport operations and for
•

employee vehicles
Consider sharing the costs and benefits of refueling stations with other airport tenants.

1.9 Alternative Transportation: Parking Capacity
LEED-NC v2.2 SS c4.4: 1point possible

Objective

Reduce pollution and land development impacts from single occupancy vehicle use.

Potential Approach
• Provide preferred parking for employees and the public who use alternate fuel vehicles.
• Consider incentives that will reduce the use of single occupancy vehicles.
CRAA Capital Program Sustainable Design Guidance Manual
February 2008
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1.0 Sustainable Sites
1.10 Site Development
LEED-NC v2.2 SS c5.1 & c5.2: 2 points possible

Objective

Conserve existing natural areas and restore damaged areas and provide a high ratio of open
space to development footprint to allow habitat that is allowed under FAA regulations.

Potential Approach
• Carefully site the building to minimize disruption to existing ecosystems and design the
•
•
•

building to minimize its footprint.
Consider developing parking facilities within the building footprint.
Establish clearly marked construction boundaries to minimize disturbance of the existing site
and restore previously degraded areas to their natural state.
Prohibit plant materials listed as invasive or noxious weed species. Native/adapted plants
require minimal or no irrigation following establishment, do not require active maintenance
such as mowing or chemical inputs such as fertilizers, pesticides or herbicides, and provide
habitat value and promote biodiversity through avoidance of monoculture plantings.

1.11 Stormwater Design: Quantity & Quality Control
LEED-NC v2.2 SS c6.1 & c6.2: 2 points possible

Objective

Limit disruption of natural water flows by reducing impervious cover,
increasing on-site infiltration, reducing or eliminating pollution from
stormwater runoff, and eliminating contaminants.

Potential Approach
• Refer to CRAA Storm Water Management Master Plan (February

•
•
•

Helpful Hints:

•
Vegetated roofs can
assist in this category as
well as SS 7.1 & EA.
•
While not typically
part of a civil project
scope, vegetated roofs
on existing structures
nearby can offset overall
storm water and assist in
this category.

2008) for guidance regarding controls for stormwater at CMH. For
LCK and TZR refer to appropriate Ohio EPA permit requirements
and City of Columbus permit requirements.
Design the project site to maintain natural stormwater flows by
promoting infiltration. Specify vegetated roofs, pervious paving, and other measures to
minimize impervious surfaces.
Reuse stormwater volumes generated for non-potable uses such as landscape irrigation,
toilet and urinal flushing and custodial uses.
Use alternative surfaces (e.g., vegetated roofs, pervious pavement or grid pavers) and
nonstructural techniques (e.g., rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling) to reduce imperviousness and promote infiltration
thereby reducing pollutant loadings.
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1.0 Sustainable Sites
1.12 Heat Island Effect: Non-Roof
LEED-NC v2.2 SS c7.1: 1point possible

Objective

Reduce heat islands (thermal gradient differences between
developed and undeveloped areas) to minimize impact on
microclimate and human and wildlife habitat.

Potential Approach
• Shade constructed surfaces on the site with landscape

Helpful Hint:

All new standard color
concrete mixes will achieve
this albedo/reflectivity
requirement.
See www.pavement
.com/techserve/RT3.05.pdf

features and utilize high-reflectance materials for hardscape.

1.13 Heat Island Effect: Roof
LEED-NC v2.2 SS c7.2: 1 point possible

Objective

Reduce heat islands (thermal gradient differences between developed and undeveloped areas)
to minimize impact on microclimate and human and wildlife habitat.

Potential Approach
• Consider CMH 2007 Green Roof Feasibility Study for guidance specific to CMH.
• Consider installing high-albedo and vegetated roofs to reduce heat absorption. Product

information is available from the Cool Roof Rating Council website, at www.coolroofs.org.

1.14 Light Pollution Reduction
LEED-NC v2.2 SS c.8: 1point possible

Objective

Minimize light trespass from the building and site, reduce sky-glow to increase night sky access,
improve nighttime visibility through glare reduction, and reduce development impact on nocturnal
environments.

Potential Approach
• Adopt site lighting criteria to maintain safe light levels while avoiding off-site lighting and night
•

sky pollution.
Utilize the Illuminating Engineering Society of North America (IESNA) Recommended
Practice Manual: Lighting for Exterior Environments

CRAA Capital Program Sustainable Design Guidance Manual
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2.0 Water Efficiency
2.1 Discharge Water Compliance
LEED-EB v2.0 WE p2: no points possible

Objective
Protect natural habitat, waterways and water supply from pollutants carried by discharge water
from airport operations.

Potential Approach
•

Each airport is regulated by a National Pollution Discharge Elimination System (NPDES)
permit with specific requirements. The airport must demonstrate NPDES permit compliance
including use of any required oil separators, grease interceptors, and deicer management
systems. Refer to CMH Storm Water Management Master Plan for additional details.

2.2 Water Efficient Landscaping
LEED-NC v2.2 WE c1.1 & WE c1.2: 2 points possible

Objective

Limit or eliminate the use of potable water for landscape irrigation.

Potential Approach
• Determine appropriate plant material and design the landscape with native or adapted plants
•
•

to reduce or eliminate irrigation requirements.
Where irrigation is required, use high-efficiency equipment and/or climate-based controllers.
Consider using stormwater, grey water, and/or condensate water for irrigation.

2.3 Innovative Wastewater Technologies
LEED-NC v2.2 WE c2: 1 point possible

Objective

Reduce generation of wastewater and potable water demand, while
increasing the local aquifer recharge.

Potential Approach
• Specify high-efficiency fixtures and dry fixtures such as composting
•
•

toilet systems and non-water using urinals to reduce wastewater
volumes.
Collect stormwater or grey water for sewage conveyance or on-site
wastewater treatment systems (mechanical and/or natural)
Consider small scale pilot programs for potential applicability..
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Helpful Hint:

Utilizing low flow urinals
(1/2 gallon model) will
typically enable a project
to earn these 2 credits in
conjunction with other
typical water saving
measures. Utilizing
waterless urinals should
enable the project to
secure these 2 points
and WE CR2.
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2.0 Water Efficiency
2.4 Water Use Reduction
LEED-NC v2.2 WE c3.1 & WE c3.2: 2points possible

Objective

Maximize water efficiency within buildings to reduce the burden on municipal water supply and
wastewater systems.

Potential Approach
• Track water use, evaluate data and determine high usage activities.
• Evaluate high usage activities and determine if reductions can be achieved.
• Use high-efficiency fixtures, dry fixtures such as composting toilet systems and non-water
•

using urinals, and occupant sensors to reduce the potable water demand.
Consider reuse of stormwater and grey water for non-potable applications such as toilet and
urinal flushing and custodial uses.
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3.0 Energy & Atmosphere
3.1 Commissioning of the Building Energy Systems
LEED-NC v2.2 EA p1 & EA c3: 1point possible

Objective

Verify that the building’s energy related systems are installed,
calibrated and operate according to the owner’s project requirements,
basis of design, and construction documents.

Potential Approach
• At inception of the project a qualified Commissioning Authority
•

Helpful Hint:

This service can be done
by in-house facilities
personnel, however if
outside consultants are
utilized, plan on $1.50/
sq. ft. for budgeting
purposes.

should be hired.
The following tasks need to be performed:
1. Prepare the design intent of the project
2. Assemble and review the basis of design to ensure that the owner’s requirements
are met
3. Prepare a commissioning plan including construction checklists
4. Incorporate the plan into the construction documents
5. Conduct site reviews, verify functional performance, witness testing and train staff
6. Ensure and O & M manual is produced and review for adequacy and completeness
7. Prepare a commissioning report summarizing the work undertaken and the results of
all testing
8. Prepare a manual that contains the information required for re-commissioning
building systems
9. Prepare a plan for reviewing building operations 10 months after opening.
10. Prepare a summary commissioning report

3.2 Optimize Energy Performance
LEED-NC v2.2 EA p2 & EA c1: 10 points possible

Objective

Achieve increasing levels of energy performance above the baseline
standard to reduce environmental and economic impacts associated
with excessive energy use.

Potential Approach
• Refer to CMH Energy Conservation Program and incorporate
•
•
•

standards as recommended.
Design the building envelope and systems to maximize energy
performance. The ASHRAE 90.1-2004 User’s Manual contains
worksheets that can be used.
Identify the most cost-effective energy efficiency measures.
Quantify energy performance as compared to a baseline building.

CRAA Capital Program Sustainable Design Guidance Manual
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Helpful Hint:

Properly sized overhangs
and shading devices can
reduce heat gain
dramatically. Horizontal
shading devices should
be utilized on the south
elevation. Vertical
shading should be
utilized on east and west
elevations. No shading
devices are functional on
the north, they are
decorative. (This hint is
used to evaluate
architectural features
during daylight and VE
process).
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3.0 Energy & Atmosphere
3.3 Refrigerant Management
LEED-NC v2.2 EA p3 & EA c4: 1 point possible

Objective

Reduce ozone depletion and support early compliance with the Montreal Protocol while
minimizing direct contributions to global warming.

Potential Approach
•
•
•
•
•
•

Where mechanical cooling is used, utilize base building HVAC and refrigeration systems for
the refrigeration cycle that minimizes direct impact on ozone depletion and global warming.
Select HVAC&R equipment with reduced refrigerant charge and increased equipment life.
Maintain equipment to prevent leakage of refrigerant to the atmosphere.
Utilize fire suppression systems that do not contain HCFCs or Halons.
When reusing existing HVAC systems, conduct an inventory to identify equipment that uses
CFC refrigerants and provide a replacement schedule for these refrigerants.
For new buildings, specify new HVAC equipment in the base building that uses no CFC
refrigerants.

3.4 On-Site Renewable Energy
LEED-NC v2.2 EA c2: 1 point possible

Objective

Encourage and recognize increasing levels of on-site renewable energy
self-supply to reduce environmental and economic impacts associated
with fossil fuel energy use.

Potential Approach
• Investigate the opportunity for the project to utilize non-polluting and
•
•

Helpful Hint:

Solar hot water preheat is one of the
renewable sources
with the fastest
payback. PV system
longest payback

renewable energy.
Consider opportunities for converting spent deicer to bio-gas.
Partner with the local utility to promote on-site renewable energy.

3.5 Building Operations and Maintenance: Staff Education
LEED-EB v2.0 EA c3.1: 1 point possible

Objective
To ensure that operations and maintenance staff are well trained and current in their disciplines.

Potential Approach
•

Develop an operations and maintenance staff education program that provides each staff
person with a personalized training program.

CRAA Capital Program Sustainable Design Guidance Manual
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3.0 Energy & Atmosphere
3.6 Building Operations and Maintenance: Building Systems
Maintenance & Monitoring
LEED-EB v2.0 EA c3.2 & c3.3: 2 points possible

Objective
Ensure that the planned building performance goals over the long term are met.

Potential Approach
•

Develop a Preventative Maintenance Program that includes the means to deliver postwarranty maintenance.

•

Develop a monitoring system that regulates indoor comfort and the conditions (temperature,
humidity and CO2) delivered in occupied spaces that provides:
o

Continuous monitoring of system equipment performance and indoor environmental
conditions.

o

Alarms for performance or conditions that require repair.

o

A system in place that delivers prompt repairs to problems identified.

3.7 Performance Measurement: Enhanced Metering
LEED-EB v2.0 EA c5.1-5.3: 3 points possible

Objective
Demonstrate the ongoing accountability and optimization of building energy and water
consumption performance over time and add incentives for additional energy reduction.

Potential Approach
•

Develop a continuous metering program for the following :
o
o
o
o
o
o
o
o
o
o
o
o
o

•

Lighting systems and controls.
Separate building electric meters.
Separate building natural gas meters
Separate water meters indoor occupants’ related water use
Separate meters that allow aggregation of all outdoor irrigation water use.
Chilled water system efficiency at variable loads (kW/ton) or cooling loads (for nonchilled water systems).
Cooling load.
Air and water economizer and heat recovery cycle operation.
Boiler efficiencies.
Building specific process energy systems and equipment efficiency.
Constant and variable motor loads.
Variable frequency drive (VFD) operation.
Air distribution, static pressure and ventilation air volumes.

For each item metered, prepare, implement and maintain a program for using the data
gathered to improve building performance over time.
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3.0 Energy & Atmosphere
3.8 Performance Measurement: Emission Reduction Reporting
LEED-EB v2.0 EA c5.4: 1 point possible

Objective
Document emission reduction of building efficiency actions, and reduce emissions in the supply
chain.

Potential Approach
•

Identify building performance parameters that reduce energy use and emissions.

•

Track and record emission reductions delivered by energy efficiency, renewable energy and
other building emission reduction actions.

•

Ask the suppliers of goods and services for the building to do the same by implementing
actions of tracking, reporting, retiring emission reductions and asking their suppliers to do the
same.

3.9 Measurement & Verification
LEED-NC v2.2 EA c5: 1 point possible

Objective

Provide for the ongoing accountability of building energy consumption.

Potential Approach
• Develop a Measurement and Verification Plan to evaluate building and/or energy system
•
•
•

performance.
Characterize the building and/or energy systems through energy simulation or engineering
analysis. Install the necessary metering equipment to measure energy use.
Track performance by comparing predicted performance to actual performance
Evaluate energy efficiency by comparing actual performance to baseline performance.

3.10 Documenting Sustainable Building Cost Impacts
LEED-EB v2.0 EA c6: 1 point possible

Objective
Document sustainable building cost impacts.

Potential Approach
•

Document overall building operating costs for the previous years and track changes in overall
building operating costs over the performance period.
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3.0 Energy & Atmosphere
3.11 Green Power
LEED-NC v2.2 EA c6: 1 point possible

Objective

Encourage the development and use of grid-source, renewable energy technologies on a net
zero pollution basis.

Potential Approach
• Determine the energy needs of the building and investigate opportunities to engage in a
•

green power contract.
Green power is derived from solar, wind, geothermal, biomass or low-impact hydro sources.

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

17

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

18

4.0 Materials & Resources
4.1 Storage & Collection of Recyclables
LEED-NC v2.2 MR p1 and LEED-EB v2.0 MR p1.2: no points possible

Objective

Facilitate the reduction of waste generated by building occupants that is hauled to and disposed
of in landfills.

Potential Approach
• Review existing CRAA recycling programs to determine applicability and expansion
•
•

opportunities.
Provide easily accessible recycling areas consistent with current airport programs that
facilitate successful collection services for glass, plastic, office paper, and newspaper,
cardboard and organic wastes.
Expand the existing recycling promotion program for the staff and travelers.

4.2 Waste Management Policy and Waste Stream Audit
LEED-EB v2.0 MR p1.1: no points possible

Objective
Establish minimum source reduction and recycling program elements and quantify current waste
stream production volume.

Potential Approach
•

Conduct a baseline waste stream audit for paper, glass, plastics, cardboard and metals in
the waste stream.

•

Develop a waste reduction policy to reduce waste stream through source reduction
purchasing strategies, collection station equipment, recycling and occupant education.

4.3 Reduce Mercury in Light Bulbs
LEED-EB v2.0 MR p2 and MR c6: 1 point possible

Objective
Establish and maintain a toxic material source reduction program to reduce the amount of
mercury brought into buildings through purchases of light bulbs.

Potential Approach
•

Maintain mercury content of all mercury-containing light bulbs below 100 picograms per
lumen hour, on weighted average, for all mercury-containing light bulbs acquired for the
existing building and associated grounds.

•

Appropriately recycle existing mercury containing lighting in accordance with applicable local,
state and federal regulatory requirements, such as:
o

40 CFR 273.5 and 40 CFR 273.9

o

OAC 3745-273-01 and OAC 3745-273-81

CRAA Capital Program Sustainable Design Guidance Manual
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4.0 Materials & Resources
4.4 Building and Infrastructure Reuse
LEED-NC v2.2 MR c1.1 MR c1.2 & MR c1.3: 3 points possible

Objective
Extend the life cycle of existing buildings and other infrastructure, conserve resources, retain
cultural resources, reduce waste and reduce environmental impacts of new infrastructure as they
relate to materials manufacturing and transport.

Potential Approach
• Consider reuse of existing, previously occupied buildings, including structure, envelope and
•
•

elements.
Remove elements that pose contamination risk
Upgrade outdated components such as windows, mechanical systems and plumbing fixtures.

4.5 Construction Waste Management
LEED-NC v2.2 MR c2.1 & MR c2.2: 2 points possible

Objective

Divert construction, demolition and land-clearing debris from disposal in
landfills and incinerators. Redirect recyclable recovered resources back to
the manufacturing process. Redirect reusable materials to appropriate
sites.

Potential Approach

Helpful Hint:

Achieving this credit
can often be achieved
by tracking demolition
materials before
construction begins if
you have significant
concrete and steel.
The credit is achieved
by tracking volume or
weight so the
bigger/heavier items
count more. Don’t get
caught up in weight
tickets of all loads if
you have already met
your credit targets.

Develop a construction waste management plan which would include:
• Established goals for diversion from disposal in landfills and
incinerators
• Designate a specific area(s) on the construction site for segregated or
commingled collection of recyclable materials, and track recycling
efforts throughout the construction process.
• Identify construction haulers and recyclers to handle the designated materials. Note that
diversion may include donation of materials to charitable organizations and salvage of
materials on-site.

4.6 Materials Reuse
LEED-NC v2.2 MR c3.1 & MR c3.2: 2 points possible

Objective

Reuse building materials and products in order to reduce demand for virgin materials and to
reduce waste, thereby reducing impacts associated with the extraction and processing of virgin
resources.

Potential Approach
• Identify opportunities to incorporate salvaged materials into building design and research
•

potential material suppliers.
Consider salvaged materials such as beams and posts, flooring, paneling, doors and frames,
cabinetry and furniture, brick and decorative items.

CRAA Capital Program Sustainable Design Guidance Manual
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4.0 Materials & Resources
4.7 Optimize Use of Alternative Materials
LEED-EB v2.0 MR c2: 5 points possible

Objective
Reduce the environmental impacts of the materials acquired for use in the operations,
maintenance, and upgrades of buildings.

Potential Approach
•

Develop a sustainable purchasing program covering at least office paper, office equipment,
furniture, furnishings and building materials for use in the building and on the site.

4.8 Sustainable Cleaning Products and Materials
LEED-EB v2.0 MR c4: 3 points possible

Objective
Reduce the environmental impacts of cleaning products, disposable janitorial paper products and
trash bags.

Potential Approach
•

Implement sustainable purchasing for cleaning materials and products, disposable janitorial
paper products and trash bags.

•

Cleaning products should meet the Green Seal GS-37 standard if applicable, OR if GS-37 is
not applicable (e.g., for products such as carpet cleaners, floor finishes or strippers), use
products that comply with the California Code of Regulations maximum allowable VOC
levels.

•

Disposable janitorial paper products and trash bags that meet the minimum requirements of
U.S. EPA'
s Comprehensive Procurement Guidelines.

4.9 Recycled Content
LEED-NC v2.2 MR c4.1 & MR c4.2: 2 points possible
LEED-EB v2.0 MR c5: 3 points possible

Objective

Increase demand for building products that incorporate recycled content
materials, thereby reducing impacts resulting from extraction and
processing of virgin materials.

Potential Approach
• Develop a building occupant waste reduction and recycling program

that addresses the separation, collection and storage of materials for
recycling for paper, glass, plastics, cardboard, metals, batteries and
fluorescent light bulbs and diversion from landfill disposal or
incineration.

•
•

Identify material suppliers.
During construction, ensure that the specified recycled content
materials are installed.
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Helpful Hint:

The points for recycled
content are calculated
by cost of materials. It
is imperative to require
that sub contractors
break out material cost
from overall contract
cost and the suppliers
include recycled
content with postconsumer and postindustrial amounts
specified in the
product with the
submittals. The points
can typically be
achieved with a few
large ticket items like
concrete with fly ash
content and steel.
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4.0 Materials & Resources
4.10 Regional Materials
LEED-NC v2.2 MR c5.1 & MRc5.2: 2 points possible

Objective

Increase demand for building materials and products that are
extracted and manufactured within the region, thereby supporting
the use of indigenous resources and reducing the environmental
impacts resulting from transportation.

Potential Approach
• Develop a project plan for locally sourced materials
• Identify materials and material suppliers that can be used.
• During construction, ensure that the specified local materials

are installed and quantify the total percentage of local materials
installed.

Helpful Hint:

The points for regional
materials are calculated by
cost of materials. It is
imperative to require that
sub contractors break out
material cost from overall
contract cost and the
suppliers include required
distances between the
extraction site,
manufacturing site and
project site for each raw
material in the product with
the submittals. The points
can typically be achieved
with a few large ticket items
like concrete and steel.

4.11 Rapidly Renewable Materials
LEED-NC v2.2 MR c6: 1 point possible

Objective

Reduce the use and depletion of finite raw materials and long-cycle
renewable materials by replacing them with rapidly renewable
materials.

Potential Approach
• Establish a project goal for rapidly renewable materials and
•
•

Helpful Hint:

In an NC project, the dollar
value is rarely sufficient
enough to meet the
requirement to achieve this
credit. While it is good
policy to pursue these
materials, they are often
imported from outside the
distance for regional
materials and start to
contradict other efforts.

identify products and suppliers that can support achievement of
this goal.
Consider materials such as bamboo, wool, cotton insulation,
Agrifiber, linoleum, wheat board, strawboard and cork.
During construction, ensure that the specified renewable materials are installed.

4.12 Certified Wood
LEED-NC v2.2 MR c7: 1 point possible

Objective

Encourage environmentally responsible forest management.

Potential Approach
• Establish a project goal for FSC-certified wood products and
•

identify suppliers that can achieve this goal.
During construction, ensure that the FSC-certified wood
products are installed and quantify the total percentage of FSCcertified wood products installed.
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Helpful Hint:

In an NC project, the
dollar value of FSC
(Forest Stewardship
Council) is not significant
enough to bother with if
there is structural lumber
in the project. If there is
relatively little wood on the
project, then specifying
FSC doors and other
decorative wood veneers
will probably meet the
requirement for the credit.
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5.0 Indoor Environmental Quality
5.1 Indoor Air Quality Performance (IAQ)
LEED-NC v2.2 EQ p1: no points possible

Objective

Establish minimum indoor air quality (IAQ) performance to enhance indoor air quality in
buildings, thus contributing to the comfort and well-being of the occupants.

Potential Approach
• Design ventilation systems to meet or exceed the minimum outdoor air ventilation rates as
•
•

described in the ASHRAE standard.
Balance the impacts of ventilation rates on energy use and indoor air quality to optimize for
energy efficiency and occupant health.
Use the ASHRAE 62 Users Manual for detailed guidance on meeting the referenced
requirements.

5.2 Construction IAQ Management Plan
LEED-NC v2.2 EQ c3.1 & EQ c3.2: 2 points possible

Objective

Reduce indoor air quality problems resulting from the
construction/renovation process to help sustain the
comfort and well-being of construction workers and
building occupants.

Potential Approach
• Adopt an IAQ management plan to protect the HVAC

•
•
•

system during construction, control pollutant sources
and interrupt contamination pathways. Sequence the
installation of materials to avoid contamination of
absorptive materials such as insulation, carpeting, and
ceiling tile and gypsum wallboard.
If possible, avoid using permanently installed air
handlers for temporary heating/cooling during
construction.
Prior to occupancy, perform a building flush-out or test
the air contaminant levels in the building.
The flush-out is often used where occupancy is not
required immediately upon substantial completion of
construction. IAQ testing can minimize schedule
impacts but may be more costly.
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Helpful Hints:

Drywall should always be delivered
to the site wrapped in plastic.
• Ensure the unit is specified to
accommodate the extra depth of the
filters used during construction. This
is a no cost up front spec, but can be
an expensive fix later. (If air handlers
are used during construction, filtration
media with a Minimum Efficiency
Reporting Value (MERV) of 8 must be
used at each return air grill, as
determined by ASHRAE 52.2-1999.)
• Often HVAC systems are not
capable of bringing in 100% outside
air. Calculate the actual length of time
required for a complete flush out with
the system as installed, which will
usually be much longer than 2 weeks.
(Evaluate conducting a two-week
building flush out with 100% outside
air.)
• If the construction site is well
managed and maintained then it is
possible to run the air quality test
instead of a flush out. The most
economical option is to utilize an
asbestos testing firm for this test. If
the test fails then a flush out is
necessary.
•
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5.0 Indoor Environmental Quality
5.3 Operations and Maintenance IAQ Management Plan
LEED-EB v2.0 EQ c9: 1 point possible

Objective
Develop practices to prevent the development of indoor air quality problems in buildings

Potential Approach
•

Develop an IAQ management program for all buildings

•

Refer to EPA document “Building Air Quality: A Guide for Building Owners and Facility
Managers,” EPA Reference Number 402-F-91-102, December 1991,
.

5.4 Environmental Tobacco Smoke (ETS) Control
LEED-NC v2.2 EQ p2: no points possible

Helpful Hint:

Objective

Minimize exposure of building occupants, indoor surfaces, and
ventilation air distribution systems to Environmental Tobacco Smoke
(ETS).

Potential Approach
• Prohibit smoking in commercial buildings or effectively control
•

the ventilation air in smoking rooms.
For residential buildings, prohibit smoking in common areas,
design building envelope and systems to minimize ETS transfer
among dwelling units.

Prohibit all tobacco use
during construction.
Cigarette smoke
contaminates the newly
installed materials and
compromises the air
quality of construction.
Workers chewing
tobacco often spit onto
the walls and into the
wall cavities and create
mold problems.

5.5 Asbestos Removal or Encapsulation
LEED-EB v2.0 EQ p3: no points possible

Objective
Reduce the potential exposure of building occupants to asbestos and prevent associated harmful
effects of asbestos in existing buildings.

Potential Approach
•

Develop an asbestos management program.

•

Identify the applicable local, state and federal regulatory requirements, such as:

•

o

29 CFR 1910.1001 and 29 CFR 1926.1101

o

OAC 3745-20 and OAC 3701-34

Survey all areas of the building to identify where asbestos-containing materials are present
in accordance with appropriate regulatory standards.
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5.0 Indoor Environmental Quality
5.6 Polychlorinated Biphenyl (PCB) Removal
LEED-EB v2.0 EQ p4: no points possible

Objective
Reduce the potential exposure of building occupants to PCBs and PCB combustion byproducts
in case of fire in the building.

Potential Approach
•

Develop a PCB management program.

•

Identify the applicable local, state and federal regulatory requirements, such as:

•

o

40 CFR 761.1 to 761.398

o

OAC 3745-27-19(L)

Survey the building and site to identify and mark where PCBs are located (e.g. older light
ballasts and transformer oil) so that they can be addressed appropriately in the PCB
management program.

5.7 Outdoor Air Delivery Monitoring
LEED-NC v2.2 EQ c1: 1 point possible

Objective

Provide capacity for ventilation system monitoring to help sustain occupant comfort and wellbeing.

Potential Approach
• Install carbon dioxide and airflow measurement equipment and feed the information to the
•

HVAC system and/or Building Automation System (BAS) to trigger corrective action, if
applicable.
If such automatic controls are not feasible with the building systems, use the measurement
equipment to trigger alarms that inform building operators or occupants of a possible
deficiency in outdoor air delivery.

5.8 Increased Ventilation
LEED-NC v2.2 EQ c2: 1 point possible

Objective

Provide additional outdoor air ventilation to improve indoor air quality for improved occupant
comfort, well-being and productivity.

Potential Approach
• For Mechanically ventilated Spaces: Use heat recovery, where appropriate, to minimize the

additional energy consumption associated with higher ventilation rates.
• For Naturally ventilated Spaces: Follow the eight design steps described in the Carbon Trust
Good Practice Guide 237
1) Develop design requirements
2) Plan airflow paths
3) Identify building uses and features that might require special attention
4) Determine ventilation requirements
CRAA Capital Program Sustainable Design Guidance Manual
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5.0 Indoor Environmental Quality
5)
6)
7)
8)

Estimate external driving pressures
Select types of ventilation devices
Size ventilation devices
Analyze the design.

5.9 Low-Emitting Materials
LEED-NC v2.2 EQ c4.1 & EQ c4.2 & EQ c4.3 & EQ c4.4: 4 points
possible
LEED-EB v2.0 MR c3: 2 points possible

Objective

Reduce the quantity of indoor air contaminants that are odorous,
irritating and/or harmful to the comfort and well-being of installers
and occupants.

Potential Approach
• Specify low-VOC materials in construction documents. Ensure
•
•
•
•
•
•
•

Helpful Hints:

Ensure only specified
products are brought onsite.
One careless touch-up of
VOC paints or an
unapproved adhesive can
cause failure of the air
quality test, resulting in the
loss of the point or the
expensive time-consuming
flush out.
•
Non-VOC paints,
adhesive and sealants are
only required when used in
conditioned spaces.
Anything used on the
exterior of the building does
not need to meet these
standards.
•

that VOC limits are clearly stated in each section of the
specifications where adhesives and sealants are addressed.
Common products to evaluate include: general construction
adhesives, flooring adhesives, fire-stopping sealants, caulking,
duct sealants, plumbing adhesives, and cove base adhesives.
Specify low-VOC paints and coatings in construction
documents.
Ensure that VOC limits are clearly stated in each section of
the specifications where paints and coatings are addressed.
Track the VOC content of all interior paints and coatings during construction. Clearly specify
requirements for product testing and/or certification in the construction documents.
Select products that are either certified under the Green Label Plus program or for which
testing has been done by qualified independent laboratories in accordance with the
appropriate requirements.
Specify wood and Agrifiber products that contain no added urea-formaldehyde resins.
Specify laminating adhesives for field and shop applied assemblies that contain no added
urea-formaldehyde resins.

5.10 Indoor Chemical & Pollutant Source Control
LEED-NC v2.2 EQ c5: 1 point possible

Objective

Minimize exposure of building occupants to potentially hazardous
particulates and chemical pollutants.

Potential Approach
• Design facility cleaning and maintenance areas with isolated
•

exhaust systems for contaminants.
Maintain physical isolation from the rest of the regularly occupied
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Helpful Hint:

Walk off mats are very
often eliminated from
these projects during
VE. These are an
important part of the
overall pollutant control
system and need to
remain in the project.
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5.0 Indoor Environmental Quality
•
•

areas of the building. Install permanent architectural entryway systems such as grills or
grates to prevent occupant-borne contaminants from entering the building.
Install high-level filtration systems in air handling units processing both return air and
outside supply air.

Ensure that air handling units can accommodate required filter sizes and pressure
drops.

5.11 Controllability of Systems
LEED-NC v2.2 EQ c6.1 & EQ c6.2: 2 points possible

Objective

Provide a high level of lighting system control and thermal comfort
system control by individual occupants or by specific groups in multioccupant spaces (i.e. classrooms or conference areas) to promote the
productivity, comfort and well-being of building occupants.

Helpful Hint:

Coordinate with
furniture vendor for the
task lighting integral to
systems furniture.
Evaluate task lighting
or more light switching
zones in office.

Potential Approach
• Design the building with occupant controls for lighting.
• Consider including lighting controls and task lighting.
• Integrate lighting systems controllability into the overall lighting design, providing ambient

•

•
•

and task lighting while managing the overall energy use of the building. Design the building
and systems with comfort controls to allow adjustments to suit individual needs or those of
groups in shared spaces. ASHRAE Standard 55-2004 identifies the factors of thermal
comfort and a process for developing comfort criteria for building spaces that suit the needs
of the occupants involved in their daily activities.
Develop control systems to expand on the comfort criteria to allow adjustments to suit
individual needs and preferences. These may involve system designs incorporating operable
windows, hybrid systems integrating operable windows and mechanical systems, or
mechanical systems alone.
Individual adjustments may involve individual thermostat controls, local diffusers at floor,
desk or overhead levels, or control of individual radiant panels, or other means integrated
into the overall building, thermal comfort systems, and energy systems design.
In addition, designers should evaluate the closely tied interactions between thermal comfort
(as required by ASHRAE Standard 55-2004) and acceptable indoor air quality (as required
by ASHRAE Standard 62.1-2004, whether natural or mechanical ventilation).

5.12 Thermal Comfort
LEED-NC v2.2 EQ c7.1 & EQ c7.2: 2 points possible

Objective

Provide a comfortable thermal environment that supports the productivity and well-being of
building occupants.

Potential Approach
• Establish comfort criteria per ASHRAE Standard 55-2004 that support the desired quality
•

and occupant satisfaction with building performance.
Design building envelope and systems with the capability to deliver performance to the
comfort criteria under expected environmental and use conditions. Evaluate air temperature,
radiant temperature, air speed, and relative humidity in an integrated.

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

27

5.0 Indoor Environmental Quality
5.13 Daylight and Views
LEED-NC v2.2 EQ c8.1 & EQ c8.2: 2 points possible

Objective

Provide for the building occupants a connection between indoor spaces and the outdoors
through the introduction of daylight and views into the regularly occupied areas of the building.

Potential Approach
• Design the building to maximize interior Daylighting.
• Consider building orientation, shallow floor plates, increased building perimeter, exterior and
•
•
•

interior permanent shading devices, high performance glazing and automatic photocellbased controls.
Predict daylight factors via manual calculations or model Daylighting strategies with a
physical or computer model to assess foot-candle levels and daylight factors achieved.
Design the space to maximize Daylighting and view opportunities.
Consider lower partition heights, interior shading devices, interior glazing, and automatic
photocell-based controls.

5.14 Isolate Janitorial Closets
LEED-EB v2.0 EQ c10.2: 1 point possible

Objective
Reduce exposure of building occupants and maintenance personnel to potentially hazardous
chemicals.

Potential Approach
•
•

Provide structural deck-to-deck partitions with separate outside exhausting, no air recirculation and negative pressure in all janitorial closets.
Provide hot and cold water and drains plumbed for appropriate disposal of liquid waste in
areas where janitorial equipment and chemicals are stored and/or water and cleaning
chemical concentrate mixing occurs.

5.15 Green Cleaning Policies
LEED-EB v2.0 EQ c10.3-10.6: 4 points possible

Objective
Reduce exposure of building occupants and maintenance personnel to potentially hazardous
chemical, biological and particle contaminants, which adversely impact air quality, health,
building finishes, building systems, and the environment.

Potential Approach
Develop a building cleaning policy that addresses:

•
•
•

Sustainable cleaning systems.
Use of sustainable cleaning products.
Proper training of personnel in the hazards, use, maintenance and disposal of cleaning
chemicals, dispensing equipment and packaging.
• Use of cleaning equipment that reduces impacts on IAQ.
• Integrated indoor pest management.
CRAA Capital Program Sustainable Design Guidance Manual
February 2008
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APPENDIX A

FIVE-YEAR CIP SUMMARY
BY
PROJECT CATEGORY

PORT COLUMBUS INTERNATIONAL AIRPORT
2008 Capital Improvement Plan
EQUIPMENT

CIVIL WORKS

STUDIES

vehicles, computer, other
06043 AIRFIELD MAINTENANCE
07059 STORMWATER DETENTION
MATERIAL STORAGE BUILDING
FOR TURKEY RUN
IMPROVE.o
06062 GLYCOL SYSTEM TOC
MONITOR REPLACEMENTo
04025 AIR RESCUE REPLACEMENT
VEHICLEv
5053 MASS CASUALTY
VEHICLE(GRANT DEP.) v
06074 DISASTER RECOVERY &
NETWORK INFRASTRUCTURE
UPGRADE c
07025 (2) TRACTORS W/20' MOWING
DECK v
07037 AIRPORT APRON SWEEPER v
10003

01015
07029

04075
08021
06014
07006
09003
10001

BUILDING ENHANCEMENTS
occupied

04081 STORM WATER
05046 AOA CHECKPOINT
DETENTION/GLYCOL STORAGE
IMPROVEMENTS (GRANT
- LAND ACQUISITION
DEPENDENT)

unoccupied
04062 'A' SITE ANTENNA RELOCATION
(LOI)(PFC 7)

9803 Crossover Taxiway (LOI)(PFC
08028 AIRPORT SURVEILLANCE
05040 ARFF FIRE STATION
14008 RTR C SITE RELOCATION
DEP)
RADAR RELOCATION
IMPROVEMENTS
07020 R/W 10L/28R & T/W E REHAB.& 04077 RUNWAY 10R/28L
07058 SHUTTLE BUS
07056 CONCOURSE B STRUCTUAL
SHLDR IMPRVTS (GRANT & PFC
REPLACEMENT (FUTURE
ADMINISTRATIVE FACILITY
REPAIRS
DEP)
GRANT & PFC DEP)
07046 EXPAND EAST APRON DEICING 14004 AIRCRAFT REFUELING SYSTEM 14002 CENTRAL UTILITY PLANT (PFC 06063 TERMINAL ROOF
AREA
EXPANSION (PFC DEP)
DEP)
REPLACEMENT
14003 UNIT TERMINAL APRON (PFC
DEP)

04056 REGIONAL SYSTEM PLAN (GRANT DEPENDENT)

05042 AIRFIELD MAINT. FACILITIES
IMPROVEMENTS

13001 INT'L GATEWAY ROADWAY
LOOP SYSTEM (PFC DEP)
9910 STELZER ROAD INTERNATIONAL GATEWAY
INTERCHANGE (PFC DEP)
06076 BLUE LOT EXPANSION

03001 Noise Compatibility Program
06055 HANGAR #1 IMPROVEMENTS
Update
07036 MODIFY SOUTHEAST RUN-UP 07019 POLICE TRAINING FACILITY
BARRIER (GRANT DEPENDENT)
IMPROVEMENTS & ROOF
REPLACEMENT
(3) HIGH-SPEED RUNWAY
05032 RUNWAY 10L RPZ LAND
07024 4700 E. FIFTH AVE. BUILDING
ACQUISITION (GRANT
IMPROVEMENTS
BROOMS W/PLOWS v
DEPENDENT)
Access Control Replacement (PFC 07034 17TH AVE. SURFACE PARKING 9911 Consolidated Rental Car Facility
05035 TICKET LOBBY RESTROOM
7)
LOTS
EXPANSION (PFC DEP)
COMMUNICATIONS CENTER
9918 BRIDGEWAY AVENUE
07053 1441 STELZER ROAD REAL
05074 CONCOURSE C BAGGAGE
EQUIPMENT UPGRADE/EOC
RELOCATION
ESTATE PURCHASE
MAKE-UP AREAS (PFC DEP)
IMPROVEMENTS c
LICENSE PLATE INVENTORY
14001 CURBFRONT FOR NEW
07048 BUYOUT OF OLD TERMINAL
07052 TERMINAL CAPACITY
TERMINAL (PFC DEP)
LEASE AGREEMENT
IMPROVEMENTS, PHASE II
SYSTEM c
BACKHOE W/LOADER
12001 RELOCATE UTILITY CORRIDOR 09009 NEW HOLDROOM BETWEEN A4
(PFC DEP)
AND A5
ATTACHMENT v
Parking Shuttle Buses - (10) 14
04067 DOCUMENT AND PROJECT
06040 ADMINISTRATIVE OFFICE
CONTROL SYSTEM
EXPANSION
Passenger v
Parking Shuttle Buses - (12) 14
04066 EXISTING TERMINAL CAPACITY 07060 ADMINISTRATIVE OFFICE
ENHANCEMENTS
COURTYARD EXPANSION
Passenger v
PARKING SHUTTLE BUSES-(7)
07055 NEW RESTROOMS IN
CONCOURSES A AND B
14 PASSENGER v
PARKING SHUTTLE BUSES - (7)
05037 CONCOURSE-B BAG MAKE-UP
ROOM SEPARATION (PFC DEP)
14 PASSENGER v

11003 PARKING SHUTTLE BUSES-(10)
14-PASSENGER BUSES v
12002 PARKING SHUTTLE BUSES-(7)
14 PASSENGER v

05051 CONCOURSE B RESTROOM
RENOVATIONS
05077 TERMINAL MODIFICATIONS
FOR CONCESSIONS
MARKETING

CRAA Capital Program Sustainable Design Guidance Manual
February 2008
A-1

PORT COLUMBUS INTERNATIONAL AIRPORT
2008 Capital Improvement Plan
EQUIPMENT

CIVIL WORKS

vehicles, computer, other

STUDIES

BUILDING ENHANCEMENTS
occupied

unoccupied

07038 (1) DUMP TRUCK WITH PLOW
FOR SNOW REMOVAL v
07039 (1) DUMP TRUCK WITH PLOW
FOR SNOW REMOVAL v
07040 (1) DUMP TRUCK WITH PLOW
FOR SNOW REMOVAL v
07022 GARAGE EXIT SIGNAGE & FEE
DISPLAYS o
11004 DESKTOP COMPUTER
UPGRADE c
07057 SERVER FARM UPGRADE c
06047 800 MHZ RADIOS
REPLACEMENT o
07021 800 MHZ RADIOS
REPLACEMENT o
08017 800 MHZ RADIOS
REPLACEMENT o
02071 Checked Baggage Screening - L/T
Installation (PFC & GRANT DEP)
o
06025 IET (WORKSTATIONS) (GRANT
DEP.)c
06041 TERMINAL HVAC SYSTEM
SECURITY ENHANCEMENTS o
06053 SECURITY ENHANCEMENTS o
07045 REPLACEMENT OF BAG CLAIM
UNIT #4 o
09010 REPLACEMENT OF BAG CLAIM
UNIT #2 & #3 o
10005 REPLACEMENT OF BAG CLAIM
UNIT #5 o
01039 PASSENGER LOADING BRIDGE
REPLACEMENT (PHASE 1) o
08026 JETBRIDGE REPLACEMENT o
09012 REPLACEMENT OF GATE B29
JETBRIDGE o
10008 REPLACEMENT OF GATE A5
JETBRIDGE o
05050 HR AUTOMATION c
08025 PUBLIC ADDRESS/PAGING
SYSTEM UPGRADES c
09011 ELEVATOR 14 (CONCOURSE C
CHECKPOINT PASSENGER
ELEVATOR) o
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PORT COLUMBUS INTERNATIONAL AIRPORT
2008 Capital Improvement Plan
EQUIPMENT

CIVIL WORKS

vehicles, computer, other

STUDIES

BUILDING ENHANCEMENTS
occupied

unoccupied

10006 ELEVATOR 7 (USO PASSENGER
ELEVATOR) MODERNIZATION o
10007 ELEVATOR 10 (CONCOURSE B
PASSENGER ELEVATOR)
MODERNIZATION o
13004 ELEVATOR 13 (CONCOURSE A
FREIGHT ELEVATOR)
MODERNIZATION o
13005 ELEVATOR 6 (CUSTOMS
FREIGHT ELEVATOR)
MODERNIZATION o
08027 DESKTOP COMPUTER
UPGRADE c
09013 DESKTOP COMPUTER
UPGRADE c
10009 DESKTOP COMPUTER
UPGRADE c
07030 DESKTOP COMPUTER
UPGRADE c
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RICKENBACKER INTERNATIONAL AIRPORT
2008 Capital Improvement Plan
EQUIPMENT
vehicles, computer, other
07032 GROUND SUPPORT
EQUIPMENT ACQUISITION v
07043 NOISE & FLIGHT TRACK
MONITORING SYSTEM
ENHANCEMENTS c
03059 SAFETY & SECURITY
UPGRADES(GRANT DEP.) c
06050 ADMINISTRATIVE OFFICES
EMERGENCY GENERATOR o

CIVIL WORKS
03053 R/W 5R/23L PVMT & LIGHTING
REHAB. (GRANT DEP)
05013 T/W A OBJECT FREE AREA
REHAB. (GRANT DEP)

STUDIES

BUILDING ENHANCEMENTS

occupied
unoccupied
05058 ALP UPDATE
05048 HANGAR IMPROVEMENTS (MAP 06073 REMOVAL OF BUILDINGS &
GRANT DEPENDENT)
STRUCTURES
07023 UPDATE EXHIBIT 'A' PROPERTY 06052 BUILDING 441 IMPROVEMENTS
MAP & BOUNDARY SURVEY

05056 FUEL HYDRANT LOOP SYSTEM 06079 NORTH CAMPUS EXPANSION- 07031 BUILDING 1000/1002
ON RAMP #3 (GRANT
PROPERTY ACQUISITION
RENOVATION
DEPENDENT)
(PORT & ROHR RD.)
07044 RUNWAY 5L-23R PAVEMENT
06083 HAMILTON SOUTH
IMPROVEMENTS
ELEMENTARY LAND
ACQUISITION
06072 SANITARY SEWER FOR RAIL
07049 STAMBAUGH LAND PURCHASE
CAMPUS WEST
06061 SANITARY SEWER FOR RAIL
07027 INDUSTRIAL DEVELOPMENT
CAMPUS EAST
(GLOBAL LOGISTICS PARK)
PLANNING
05065 RAIL SPUR TO INDUSTRIAL
07054 FCIC BUILDINGS PURCHASE
DEVELOPMENT
FACILITY(GRANT DEP)
05061 ALUM CREEK DRIVE
05067 INTERMODAL FACILITY &
EXTENSION PHASE I (TWO
INDUSTRIAL DEVLPMNT PLN &
LANES)
COORD
08018 ALUM CREEK DRIVE EXT.
06082 FORMER AIR FORCE LANDFILL
PHASE II (ADD'L 2 LANES TO
REDEVELOPMENT
PHASE I)
10002 ALUM CREEK DRIVE
06067 STREET LIGHT ACQUISITION
EXTENSION PHASE III(LOOP
RD. TWO LANES)
06078 STORM SEWER & DRAINAGE
IMPRVMNTS FOR INTERMODAL
CAMPUS
06081 WATER LINE RELOCATION FOR
RAIL CAMPUS
06049 JOHN CIRCLE DR. (TERMINAL
ENTRANCE) CURB AND
GUTTER
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BOLTON FIELD AIRPORT
2008 Capital Improvement Plan

EQUIPMENT
vehicles, computer, other
08016 MULTI-PURPOSE SRE
EQUIPMENT v

CIVIL WORKS
04003 Rehabilitate T-Hangar Taxiways
(GRANT DEPENDENT)
9837 WILDLIFE FENCING (GRANT
DEPENDENT)

STUDIES
05024 APPROACH OBSTRUCTION
IDENTIFICATION & REMOVAL
08032 AIRPORT LAYOUT PLAN
UPDATE (GRANT DEPENDENT)

BUILDING ENHANCEMENTS
occupied

unoccupied

03035 Noise EXPOSURE MAPS Update
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APPENDIX B

CAPITAL PROGRAM
APPLICABILITY MATRICES
BY
PROJECT CATEGORY

CRAA Capital Program Applicability Matrix by Project Category
COMBINED LIST
Equipment

Civil Works

Studies

Building Enhancements
occupied
unoccupied

1.0 Sustainable Sites
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14

Construction Activity Pollution Prevention
Site Selection
Development Density & Community Connectivity
Green Site and Building Exterior Management
Brownfield Redevelopment
Alternative Transportation Public Transportation Access
Alternative Transportation Bicycle Storage & Changing Rooms
Alternative Transportation Low Emission & Fuel-Efficient Vehicles
Alternative Transportation Parking Capacity
Site Development
Stormwater Design Quantity & Quality Control
Heat Island Effect Non-Roof
Heat Island Effect Roof
Light Pollution Reduction

V
V
V
V
V
V
V
V
V
V

V

V
V
V
V
V
V
V
V
V
V
V
V
V
V

V
V

V
V
V
V
V

V
V
V
V

V
V
V
V

V
V
V
V
V
V
V
V
V
V
V

V
V
V
V
V
V
V
V
V
V
V

V
V
V
V
V
V
V
V
V
V
V
V

V
V
V
V
V
V
V
V
V
V

V
V

2.0 Water Efficiency
2.1
2.2
2.3
2.4

V
V

Discharge Water Compliance
Water Efficient Landscaping
Innovative Wastewater Technologies
Water Use Reduction

3.0 Energy & Atmosphere
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11

Commissioning of the Building Energy Systems
Optimize Energy Performance
Refrigerant Management
On-Site Renewable Energy
Building O & M Staff Education
Building O & M Building Systems Maintenance & Monitoring
Performance Measurement Enhanced Metering
Performance Measurement Emission Reduction Reporting
Measurement & Verification
Documenting Sustainable Building Cost Impacts
Green Power

V
V
V

V
V
V

V

4.0 Materials & Resources
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12

Storage & Collection of Recyclables
Waste Management Policy and Waste Stream Audit
Reduce Mercury in Light Bulbs
Building and Infrastructure Reuse
Construction Waste Management
Materials Reuse
Optimize Use of Alternative Materials
Sustainable Cleaning Products and Materials
Recycled Content
Regional Materials
Rapidly Renewable Materials
Certified Wood

V
V
V
V
V
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CRAA Capital Program Applicability Matrix by Project Category
COMBINED LIST
5.0 Indoor Environmental Quality
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15

Indoor Air Quality Performance
Construction IAQ Management Plan
Operations and Maintenance IAQ Management Plan
Environmental Tobacco Smoke (ETS) Control
Asbestos Removal or Encapsulation
Polychlorinated Biphenyl (PCB) Removal
Outdoor Air Delivery Monitoring
Increased Ventilation
Low-Emitting Materials
Indoor Chemical & Pollutant Source Control
Controllability of Systems
Thermal Comfort
Daylight & Views
Isolate Janitorial Closets
Green Cleaning Policies

V
V
V
V
V
V
V
V
V
V
V
V
V
V
V

V
V
V
V
V

V
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CRAA Capital Program Applicability Matrix by Project Category
DESIGN PHASE
Equipment

Civil Works

Studies

Building Enhancements
occupied
unoccupied

1.0 Sustainable Sites
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14

Site Selection
Development Density & Community Connectivity
Green Site and Building Exterior Management
Brownfield Redevelopment
Alternative Transportation Public Transportation Access
Alternative Transportation Bicycle Storage & Changing Rooms
Alternative Transportation Low Emission & Fuel-Efficient Vehicles
Alternative Transportation Parking Capacity
Site Development
Stormwater Design Quantity & Quality Control
Heat Island Effect Non-Roof
Heat Island Effect Roof
Light Pollution Reduction

V

V
V
V
V
V
V
V
V
V
V
V
V
V

V
V
V
V
V

V
V

V
V
V
V

V
V
V
V

V

V
V
V
V
V
V
V

V
V
V
V
V
V
V

V
V
V
V
V
V
V
V

V

V
V
V

2.0 Water Efficiency
2.1
2.2
2.3
2.4

Discharge Water Compliance
Water Efficient Landscaping
Innovative Wastewater Technologies
Water Use Reduction

3.0 Energy & Atmosphere
3.2
3.3
3.4
3.5
3.6
3.7
3.8

Optimize Energy Performance
Refrigerant Management
On-Site Renewable Energy
Building O & M Staff Education
Building O & M Building Systems Maintenance & Monitoring
Performance Measurement Enhanced Metering
Performance Measurement Emission Reduction Reporting

V
V
V

V
V

4.0 Materials & Resources
4.1 Storage & Collection of Recyclables
4.2 Waste Management Policy and Waste Stream Audit

V
V

5.0 Indoor Environmental Quality
5.1
5.3
5.4
5.7
5.8
5.10
5.11
5.12
5.13
5.14
5.15

Indoor Air Quality Performance
Operations and Maintenance IAQ Management Plan
Environmental Tobacco Smoke (ETS) Control
Outdoor Air Delivery Monitoring
Increased Ventilation
Indoor Chemical & Pollutant Source Control
Controllability of Systems
Thermal Comfort
Daylight & Views
Isolate Janitorial Closets
Green Cleaning Policies

V
V
V
V
V
V
V
V
V
V
V

V

V
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CRAA Capital Program Applicability Matrix by Project Category
CONSTRUCTION PHASE
Equipment

Civil Works

Studies

Building Enhancements
occupied
unoccupied

1.0 Sustainable Sites
1.1
1.10
1.12
1.13

Construction Activity Pollution Prevention
Site Development
Heat Island Effect Non-Roof
Heat Island Effect Roof

V
V
V

V
V
V
V

V
V
V
V

V
V
V
V
V

V
V
V
V
V

V
V
V
V
V
V
V
V
V
V

V
V
V
V
V
V
V
V
V
V

V
V
V
V

V
V
V
V

2.0 Water Efficiency
3.0 Energy & Atmosphere
3.1
3.8
3.9
3.10
3.11

Commissioning of the Building Energy Systems
Performance Measurement Emission Reduction Reporting
Measurement & Verification
Documenting Sustainable Building Cost Impacts
Green Power

V

4.0 Materials & Resources
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11
4.12

Reduce Mercury in Light Bulbs
Building and Infrastructure Reuse
Construction Waste Management
Materials Reuse
Optimize Use of Alternative Materials
Sustainable Cleaning Products and Materials
Recycled Content
Regional Materials
Rapidly Renewable Materials
Certified Wood

V
V
V
V
V

5.0 Indoor Environmental Quality
5.2
5.5
5.6
5.9

Construction IAQ Management Plan
Asbestos Removal or Encapsulation
Polychlorinated Biphenyl (PCB) Removal
Low-Emitting Materials
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APPENDIX C

LEED-TYPE CRITERIA
CHECKLISTS
BY
PROJECT CATEGORY

LEED-Type Criteria Checklist
Building Occupied
Design Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.2 Site Selection
Select a suitable project location that minimizes site disruption of any
environmentally sensitive areas
1.3 Development Density & Community Connectivity
Consider a previously developed site
Consider developing the project adjacent to sites with similar functions
1.4 Green Site and Building Exterior Management
Develop a green building exterior management plan that addresses:
o overall site management practices
o chemical/fertilizer/pest management
o snow removal practices
Develop building exterior cleaning and maintenance practices that meet the
airports' NPDES permit for industrial stormwater discharges.
Develop green landscape management practices that:
o use native plants
o reduce the need for irrigation
o reduce the use of power equipment
o reduce the requirement for fertilizer
o compost waste
o apply integrated pest management
1.5 Brownfield Redevelopment
Develop a site remediation plan with in-situ technology or off site disposal
Implement the site remediation plan
Ensure that monitoring the site after clean up is included in the site
remediation plan
1.6 Alternative Transportation – Public Transportation Access
Conduct a transportation survey of occupants
Evaluate consolidation of rental car facilities and mini-bus transportation to
minimize congestion on terminal roads
1.7 Alternative Transportation – Bicycle Storage & Changing Rooms
Provide safe bicycle lanes/paths.
Provide a centralized facility's) for secure bicycle storage with convenient
changing/shower areas.
Provide incentives to employees to bike to work
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
1.8 Alternative Transportation – Low Emission & Fuel-Efficient Vehicles
Provide preferred parking for staff and public alternative fuel vehicles.
Install alternative fuel refueling stations for public use.
Increase use of alternative fuel vehicles for airport operations
1.9 Alternative Transportation – Parking Capacity
Provide preferred parking for vanpools and carpools for staff.
Plan for the development of preferred parking and/or lot locations for rental
fleets, which offer alternative fuel rental vehicles.
1.10 Site Development
Conduct a site survey to document the following site elements
Existing water elements
Soil conditions
Ecosystems
Wildlife corridors
Trees and other vegetation
Any potential natural hazards
Consider project footprint to minimize disturbance to the existing ecosystem
1.11 Stormwater Design: Quantity & Quality Control
Design the project site to maintain natural stormwater flows by promoting
infiltration.
Reuse stormwater volumes generated for non-potable uses such as
landscape irrigation, toilet and urinal flushing and custodial uses.
Evaluate the use of vegetated roofs, pervious pavement and other
measures to minimize impervious surfaces.
Evaluate the use of rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling
Evaluate sustainable integrated, natural and mechanical treatment systems
such as constructed wetlands, vegetated filters, and open channels to treat
stormwater runoff
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade.
Evaluate structured parking.
Evaluate open grid pavement
1.13 Heat Island Effect: Roof
Utilize an ENERGY STAR compliant roofing system.
Evaluate a “green” vegetated roof.
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
1.14 Light Pollution Reduction
Evaluate site lighting criteria.
Minimize site lighting where possible
Monitor maximum candela value of all interior lighting
Monitor maximum candela value of all exterior lighting.
2.1 Discharge Water Compliance
The airport must demonstrate NPDES permit compliance including use of
any required oil separators, grease interceptors, and deicer management
systems.
Refer to CMH Storm Water Management Master Plan for additional details.
2.2 Water Efficient Landscaping
Do not install an irrigation system.
Utilize native vegetation for site use.
Perform a soil and climate analysis
Evaluate stormwater and/or grey water cisterns
2.3 Innovative Wastewater Technologies
Use High-efficiency fixtures and valves.
Utilize fixtures such as dual flush toilets and waterless urinals.
Evaluate reusing stormwater for non-potable uses.
Evaluate capturing grey water for sewage conveyance or on-site
wastewater treatment systems.
2.4 Water Use Reduction
Evaluate high-efficiency fixtures and valves.
Evaluate dry fixtures such as composting toilets and waterless urinals.
Evaluate using reclaimed water.
Establish a water supply system that supports vehicle maintenance without
the use of potable water.
3.2 Optimize Energy Performance
Design all buildings to comply with ASHRAE/IESNA Standard 90.1-1999.
Use a computer simulation model to assess energy performance and
identify the most cost effective energy measures.
Provide high-efficiency motors and systems.
Provide energy efficient lighting systems.
Evaluate organizing circuiting of lighting and building systems so that
individual areas may be separately controlled.
Evaluate building orientation for passive solar/daylight penetration.
Evaluate architectural features for day lighting and glare.
Evaluate motion sensors in stairs, toilets, and storage & equipment rooms.
Evaluate and provide “Energy Star” compliant equipment and appliances
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
Provide appropriate training for the operations and maintenance.
Evaluate and control air infiltration through all exterior openings.
Quantify energy performance compared to the baseline building
Evaluate the following:
Building/Structures:
Cogeneration for terminals and concourses.
Energy efficiency upgrades to relocated facilities.
Use LED “exit” signs in buildings.
Provide daylight harvesting control systems.
Optimize lighting controls.
Integrate lighting systems with BAS.
Use high performance glazing and window systems.
Evaluate under floor air distribution systems.
Evaluate levels of insulation and thermal mass.
Utilize premium efficiency motors.
Ground-source heat pumps
Evaluate LED lighting and signals
Evaluate cogeneration for projects and for coordinated intra- project power
requirements.
3.3 Refrigerant Management
Specify new base building HVAC equipment that uses no CFC or HCFC
refrigerants.
When reusing existing HVAC systems, conduct an inventory to identify
equipment that uses CFC and HCFC refrigerants and adopt a replacement
schedule for these refrigerants
3.4 On-Site Renewable Energy
Evaluate and implement as applicable discrete photovoltaic power source
for outlying equipment, ancillary buildings, and parking and site lighting.
Evaluate solar hot water pre-heat.
Evaluate building-integrated photo voltaic.
Evaluate fuel cells.
3.5 Building O & M: Staff Education
Develop an operations and maintenance staff education program that
provides sustainable building practices for:
building and building systems
operations and maintenance
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
3.6 Building O & M: Building Systems Maintenance & Monitoring
Develop a Preventative Maintenance Program that includes:
post warranty maintenance
procedures to check operation of equipment
procedures that record all preventative maintenance activities
Develop a monitoring system that:
regulates indoor comfort and temperature, humidity and CO2
continuously monitors system equipment performance and indoor
environmental conditions.
3.7 Performance Measurement: Enhanced Metering
Install a continuous metering program for the following :
o Lighting systems and controls.
o Separate building electric & natural gas meters.
o Separate water meters indoor occupants’ related water use
o Separate meters that allow aggregation of all outdoor irrigation water
use.
o Chilled water system efficiency at variable loads (kW/ton) or cooling
loads (for non-chilled water systems).
o Cooling load.
o Air and water economizer and heat recovery cycle operation.
o Boiler efficiencies.
o Building specific process energy systems and equipment efficiency.
o Constant and variable motor loads.
o Variable frequency drive (VFD) operation.
o Air distribution, static pressure and ventilation air volumes.
For each item metered, prepare, implement and maintain a program for
using the data gathered to improve building performance over time.
3.8 Performance Measurement: Emission Reduction Reporting
Track and record emission reductions delivered by energy efficiency,
renewable energy and other building emission reduction actions.
Develop a similar program for use of suppliers
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
4.1 - Storage & Collection of Recyclables
Incorporate collection rooms for recycling.
Coordinate recyclable waste collection with hauler capability.
Evaluate the following waste for recycling:
Aluminum
Glass
Paper, newspapers, magazines and cardboard
Carpet
Food Waste
Gas & oil filters, motor oil and Anti-freeze
Scrap metal
Batteries
Light bulbs
Toner cartridges
Tires
Electrical wiring
Electronics including monitors
Deicing fluid
Instruct users and occupants on recycling procedures.
Evaluate cardboard balers, aluminum can crushers, recycling chutes and
other recycling methods.
4.2 Waste Management Policy and Waste Stream Audit
Conduct a baseline waste stream audit for paper, glass, plastics, cardboard
and metals in the waste stream.
Develop a waste reduction policy to reduce waste stream through source
reduction purchasing strategies, collection station equipment, recycling and
occupant education.
5.1 Indoor Air Quality Performance (IAQ)
Identify potential IAQ problems on the site and locate air intakes away from
contaminants, including loading areas, exhaust fans, and cooling towers.
Locate air intakes for protection from potential attacks.
Meet the ventilation requirements of the referenced standard.
Evaluate carbon or electrostatic filters.
Provide a security monitoring for outdoor air intakes for terminal buildings
Consider providing a designated smoking room designed to effectively
contain, capture and remove ETS from the building.
5.3 Operations and Maintenance IAQ Management Plan
Develop an IAQ management program for all buildings
5.4 Environmental Tobacco Smoke (ETS) Control
Prohibit smoking in the public areas of buildings and locating any exterior
designated smoking areas away from entries and operable windows
Consider providing a designated smoking room to contain, capture and
remove ETS

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

planned

implemented

LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
5.7 Outdoor Air Delivery Monitoring
Evaluate HVAC systems for terminal buildings with carbon dioxide
monitoring sensors in each space and integrate these sensors with the
building automation system (BAS).
Provide for real-time control of terminal unit (VAV box) flow rates and total
outdoor air flow rates based on carbon dioxide levels.
5.8 Increased Ventilation
Select and place air diffusers for all mechanically ventilated spaces,
particularly office and terminal spaces, following the recommended design
approaches in the ASHRAE 2001 Fundamentals, Chapter 32, Space Air
Diffusion.
Increase air change effectiveness using:
Displacement ventilation in terminal areas.
Under floor air distribution in office areas.
Operable windows and skylights in warehouse buildings.
Increase air movement in warehouse facilities with ceiling fans.
5.10 - Indoor Chemical & Pollutant Source Control
Evaluate drains plumbed for appropriate disposal of liquid waste
Evaluate finish materials and assemblies that resist mold growth.
Evaluate designating central locations in terminal and office buildings for
storage of concentrated cleaning chemicals and other pollutant sources.
Evaluate separate exhaust and plumbing systems for rooms/areas with
contaminants.
Encourage use electric vehicle uses in indoor facilities
5.11 - Controllability of Systems
Evaluate tying lighting in public areas of terminals to flight schedules.
Consider designing terminal areas with a variety of light and sound levels.
Evaluate operable windows in areas that are not noise-sensitive.
Evaluate task lighting or more light switching zones in office areas.
Evaluate under floor air distribution systems with individual diffusers in
office areas.
5.12 - Thermal Comfort
Evaluate ceiling fans or natural ventilation in cargo spaces.
Evaluate humidification in HVAC systems serving office and terminal
areas.
For spaces with humidification, install humidistat.
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LEED-Type Criteria Checklist
Building Occupied
Design Phase
LEED type Criteria
5.13 - Daylight & Views
Evaluate maximizing interior daylight. Consider:
Building orientation
Shallow floor plates
Increased building perimeter
Floor-to-ceiling heights
Ceiling configurations
Design the building to maximize view opportunities.
Provide sky or clerestory lighting as appropriate in cargo facilities.
Coordinate daylight strategy with BAS and lighting control system.
Provide exterior and interior permanent shading devices
Provide spectrally selective glazing to maximize daylight while minimizing
heat gain.
Provide photo-integrated light sensors to dim artificial lights.
Predict day lighting via calculations or model day lighting strategies to
assess foot-candle levels and daylight factors achieved.
5.14 Isolate Janitorial Closets
Separate outside exhausting with no air recirculation and negative pressure
for all janitorial closets
Provide special plumbing for disposal of liquid waste
5.15 Green Cleaning Policies
Develop a sustainable cleaning policy that addresses:
use of sustainable cleaning products
appropriate training in use, maintenance & disposal of hazardous materials
use of cleaning equipment that reduces indoor air quality impacts
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LEED-Type Criteria Checklist
Building Unoccupied
Design Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.2 Site Selection
Select a suitable project location that minimizes site disruption of any
environmentally sensitive areas
1.4 Green Site and Building Exterior Management
Develop a green building exterior management plan that addresses:
overall site management practices
chemical/fertilizer/pest management
snow removal practices
Develop building exterior cleaning and maintenance practices that meet the
airports' NPDES permit for industrial stormwater discharges.
Develop green landscape management practices that:
use native plants
reduce the need for irrigation
reduce the use of power equipment
reduce the requirement for fertilizer
compost waste
apply integrated pest management
1.5 Brownfield Redevelopment
Develop a site remediation plan with in-situ technology or off site disposal
Implement the site remediation plan
Ensure that monitoring the site after clean up is included in the site
remediation plan
1.10 Site Development
Conduct a site survey to document the following site elements
Existing water elements
Soil conditions
Ecosystems
Wildlife corridors
Trees and other vegetation
Any potential natural hazards
Consider project footprint to minimize disturbance to the existing ecosystem
1.11 Stormwater Design: Quantity & Quality Control
Design the project site to maintain natural stormwater flows by promoting
infiltration.
Reuse stormwater volumes generated for non-potable uses such as
landscape irrigation, toilet and urinal flushing and custodial uses.
Evaluate the use of vegetated roofs, pervious pavement and other
measures to minimize impervious surfaces.
Evaluate the use of rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling
Evaluate sustainable integrated, natural and mechanical treatment systems
such as constructed wetlands, vegetated filters, and open channels to treat
stormwater runoff
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LEED-Type Criteria Checklist
Building Unoccupied
Design Phase
LEED type Criteria
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade.
Evaluate structured parking.
Evaluate open grid pavement
1.13 Heat Island Effect: Roof
Utilize an ENERGY STAR compliant roofing system.
Evaluate a “green” vegetated roof.
1.14 Light Pollution Reduction
Evaluate site lighting criteria.
Minimize site lighting where possible
Monitor maximum candela value of all interior lighting
Monitor maximum candela value of all exterior lighting.
2.1 Discharge Water Compliance
The airport must demonstrate NPDES permit compliance including use of
any required oil separators, grease interceptors, and deicer management
systems.
Refer to CMH Storm Water Management Master Plan for additional details.
2.2 Water Efficient Landscaping
Do not install an irrigation system.
Utilize native vegetation for site use.
Perform a soil and climate analysis
Evaluate stormwater and/or grey water cisterns
2.3 Innovative Wastewater Technologies
Use High-efficiency fixtures and valves.
Utilize fixtures such as dual flush toilets and waterless urinals.
Evaluate reusing stormwater for non-potable uses.
Evaluate capturing grey water for sewage conveyance or on-site
wastewater treatment systems.
2.4 Water Use Reduction
Evaluate high-efficiency fixtures and valves.
Evaluate dry fixtures such as composting toilets and waterless urinals.
Evaluate using reclaimed water.
Establish a water supply system that supports vehicle maintenance without
the use of potable water.
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LEED-Type Criteria Checklist
Building Unoccupied
Design Phase
LEED type Criteria
3.2 Optimize Energy Performance
Design all buildings to comply with ASHRAE/IESNA Standard 90.1-1999.
Use a computer simulation model to assess energy performance and
identify the most cost effective energy measures.
Provide high-efficiency motors and systems.
Provide energy efficient lighting systems.
Evaluate organizing circuiting of lighting and building systems so that
individual areas may be separately controlled.
Evaluate building orientation for passive solar/daylight penetration.
Evaluate architectural features for day lighting and glare.
Evaluate motion sensors in stairs, toilets, and storage & equipment rooms.
Evaluate and provide “Energy Star” compliant equipment and appliances
Provide appropriate training for the operations and maintenance.
Evaluate and control air infiltration through all exterior openings.
Quantify energy performance compared to the baseline building
Evaluate the following:
Building/Structures:
Cogeneration for terminals and concourses.
Energy efficiency upgrades to relocated facilities.
Use LED “exit” signs in buildings.
Provide daylight harvesting control systems.
Optimize lighting controls.
Integrate lighting systems with BAS.
Use high performance glazing and window systems.
Evaluate under floor air distribution systems.
Evaluate levels of insulation and thermal mass.
Utilize premium efficiency motors.
Ground-source heat pumps
Evaluate LED lighting and signals
Evaluate cogeneration for projects and for coordinated intra- project power
requirements.
3.3 Refrigerant Management
Specify new base building HVAC equipment that uses no CFC or HCFC
refrigerants.
When reusing existing HVAC systems, conduct an inventory to identify
equipment that uses CFC and HCFC refrigerants and adopt a replacement
schedule for these refrigerants
3.4 On-Site Renewable Energy
Evaluate and implement as applicable discrete photovoltaic power source
for outlying equipment, ancillary buildings, and parking and site lighting.
Evaluate solar hot water pre-heat.
Evaluate building-integrated photo voltaic.
Evaluate fuel cells.
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LEED-Type Criteria Checklist
Building Unoccupied
Design Phase
LEED type Criteria
3.5 Building O & M: Staff Education
Develop an operations and maintenance staff education program that
provides sustainable building practices for:
building and building systems
operations and maintenance
3.6 Building O & M: Building Systems Maintenance & Monitoring
Develop a Preventative Maintenance Program that includes:
post warranty maintenance
procedures to check operation of equipment
procedures that record all preventative maintenance activities
Develop a monitoring system that:
regulates indoor comfort and temperature, humidity and CO2
continuously monitors system equipment performance and indoor
environmental conditions.
3.7 Performance Measurement: Enhanced Metering
Install a continuous metering program for the following :
Lighting systems and controls.
Separate building electric& natural gas meters.
Separate water meters indoor occupants’ related water use
Separate meters that allow aggregation of all outdoor irrigation water use.
Chilled water system efficiency at variable loads (kW/ton) or cooling loads
(for non-chilled water systems).
Cooling load.
Air and water economizer and heat recovery cycle operation.
Boiler efficiencies.
Building specific process energy systems and equipment efficiency.
Constant and variable motor loads.
Variable frequency drive (VFD) operation.
Air distribution, static pressure and ventilation air volumes.
For each item metered, prepare, implement and maintain a program for
using the data gathered to improve building performance over time.
3.8 Performance Measurement: Emission Reduction Reporting
Track and record emission reductions delivered by energy efficiency,
renewable energy and other building emission reduction actions.
5.4 Environmental Tobacco Smoke (ETS) Control
Prohibit smoking in the public areas of buildings and locating any exterior
designated smoking areas away from entries and operable windows
Consider providing a designated smoking room to contain, capture and
remove ETS
5.15 Green Cleaning Policies
Develop a sustainable cleaning policy that addresses:
use of sustainable cleaning products
appropriate training in use, maintenance & disposal of hazardous materials
use of cleaning equipment that reduces indoor air quality impacts
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LEED-Type Criteria Checklist
Civil Works
Design Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.4 Green Site and Building Exterior Management
Develop a green building exterior management plan that addresses:
overall site management practices
chemical/fertilizer/pest management
snow removal practices
Develop building exterior cleaning and maintenance practices that meet the
airports' NPDES permit for industrial stormwater discharges.
Develop green landscape management practices that:
use native plants
reduce the need for irrigation
reduce the use of power equipment
reduce the requirement for fertilizer
compost waste
apply integrated pest management
1.5 Brownfield Redevelopment
Develop a site remediation plan with in-situ technology or off site disposal
Implement the site remediation plan
Ensure that monitoring the site after clean up is included in the site
remediation plan
1.10 Site Development
Conduct a site survey to document the following site elements
Existing water elements
Soil conditions
Ecosystems
Wildlife corridors
Trees and other vegetation
Any potential natural hazards
Consider project footprint to minimize disturbance to the existing ecosystem
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LEED-Type Criteria Checklist
Civil Works
Design Phase
LEED type Criteria
1.11 Stormwater Design: Quantity & Quality Control
Design the project site to maintain natural stormwater flows by promoting
infiltration.
Reuse stormwater volumes generated for non-potable uses such as
landscape irrigation, toilet and urinal flushing and custodial uses.
Evaluate the use of vegetated roofs, pervious pavement and other measures
to minimize impervious surfaces.
Evaluate the use of rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling
Evaluate sustainable integrated, natural and mechanical treatment systems
such as constructed wetlands, vegetated filters, and open channels to treat
stormwater runoff
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade.
Evaluate structured parking.
Evaluate open grid pavement
1.14 Light Pollution Reduction
Evaluate site lighting criteria.
Minimize site lighting where possible
Monitor maximum candela value of all interior lighting
Monitor maximum candela value of all exterior lighting.
2.1 Discharge Water Compliance
The airport must demonstrate NPDES permit compliance including use of
any required oil separators, grease interceptors, and deicer management
systems.
Refer to CMH Storm Water Management Master Plan for additional details.
2.2 Water Efficient Landscaping
Do not install an irrigation system.
Utilize native vegetation for site use.
Perform a soil and climate analysis
Evaluate stormwater and/or grey water cisterns
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LEED-Type Criteria Checklist
Civil Works
Design Phase
LEED type Criteria
3.2 Optimize Energy Performance
Design all buildings to comply with ASHRAE/IESNA Standard 90.1-1999.
Use a computer simulation model to assess energy performance and identify
the most cost effective energy measures.
Provide high-efficiency motors and systems.
Provide energy efficient lighting systems.
Evaluate organizing circuiting of lighting and building systems so that
individual areas may be separately controlled.
Evaluate building orientation for passive solar/daylight penetration.
Evaluate architectural features for day lighting and glare.
Evaluate motion sensors in stairs, toilets, and storage & equipment rooms.
Evaluate and provide “Energy Star” compliant equipment and appliances
Provide appropriate training for the operations and maintenance.
Evaluate and control air infiltration through all exterior openings.
Quantify energy performance compared to the baseline building
Evaluate the following:
Building/Structures:
Cogeneration for terminals and concourses.
Energy efficiency upgrades to relocated facilities.
Use LED “exit” signs in buildings.
Provide daylight harvesting control systems.
Optimize lighting controls.
Integrate lighting systems with BAS.
Use high performance glazing and window systems.
Evaluate under floor air distribution systems.
Evaluate levels of insulation and thermal mass.
Utilize premium efficiency motors.
Ground-source heat pumps
Evaluate LED lighting and signals
Evaluate cogeneration for projects and for coordinated intra- project power
requirements.
3.4 On-Site Renewable Energy
Evaluate and implement as applicable discrete photovoltaic power source for
outlying equipment, ancillary buildings, and parking and site lighting.
Evaluate solar hot water pre-heat.
Evaluate building-integrated photo voltaic.
Evaluate fuel cells.
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LEED-Type Criteria Checklist
Equipment
Design Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.8 Alternative Transportation – Low Emission & Fuel-Efficient Vehicles
Provide preferred parking for staff and public alternative fuel vehicles.
Install alternative fuel refueling stations for public use.
Increase use of alternative fuel vehicles for airport operations
1.9 Alternative Transportation – Parking Capacity
Provide preferred parking for vanpools and carpools for staff.
Plan for the development of preferred parking and/or lot locations for rental
fleets, which offer alternative fuel rental vehicles.
3.2 Optimize Energy Performance
Design all buildings to comply with ASHRAE/IESNA Standard 90.1-1999.
Use a computer simulation model to assess energy performance and identify
the most cost effective energy measures.
Provide high-efficiency motors and systems.
Provide energy efficient lighting systems.
Evaluate organizing circuiting of lighting and building systems so that
individual areas may be separately controlled.
Evaluate building orientation for passive solar/daylight penetration.
Evaluate architectural features for day lighting and glare.
Evaluate motion sensors in stairs, toilets, and storage & equipment rooms.
Evaluate and provide “Energy Star” compliant equipment and appliances
Provide appropriate training for the operations and maintenance.
Evaluate and control air infiltration through all exterior openings.
Quantify energy performance compared to the baseline building
Evaluate the following:
Building/Structures:
Cogeneration for terminals and concourses.
Energy efficiency upgrades to relocated facilities.
Use LED “exit” signs in buildings.
Provide daylight harvesting control systems.
Optimize lighting controls.
Integrate lighting systems with BAS.
Use high performance glazing and window systems.
Evaluate under floor air distribution systems.
Evaluate levels of insulation and thermal mass.
Utilize premium efficiency motors.
Ground-source heat pumps
Evaluate LED lighting and signals
Evaluate cogeneration for projects and for coordinated intra- project power
requirements.

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

planned

implemented

LEED-Type Criteria Checklist
Equipment
Design Phase
LEED type Criteria
1.8
Alternative Management
Transportation – Low Emission & Fuel-Efficient Vehicles
3.3 Refrigerant
Specify new base building HVAC equipment that uses no CFC or HCFC
refrigerants.
When reusing existing HVAC systems, conduct an inventory to identify
equipment that uses CFC and HCFC refrigerants and adopt a replacement
schedule for these refrigerants
3.5 Building O & M: Staff Education
Develop an operations and maintenance staff education program that
provides sustainable building practices for:
building and building systems
operations and maintenance
3.6 Building O & M: Building Systems Maintenance & Monitoriing
Develop a Preventative Maintenance Program that includes:
post warranty maintenance
procedures to check operation of equipment
procedures that record all preventative maintenance activities
Develop a monitoring system that:
regulates indoor comfort and temperature, humidity and CO2
continuously monitors system equipment performance and indoor
environmental conditions.
3.8 Performance Measurement: Emission Reductiion Reporting
Track and record emission reductions delivered by energy efficiency,
renewable energy and other building emission reduction actions.
Develop a similar program for use of suppliers
4.1 - Storage & Collection of Recyclables
Incorporate collection rooms for recycling.
Coordinate recyclable waste collection with hauler capability.
Evaluate the following waste for recycling:
Aluminum
Glass
Paper, newspapers, magazines and cardboard
Carpet
Food Waste
Gas & oil filters
Motor oil and Anti-freeze
Scrap metal
Batteries
Light bulbs
Toner cartridges
Tires
Electrical wiring
Electronics including monitors
Deicing fluid
Instruct users and occupants on recycling procedures.
Evaluate cardboard balers, aluminum can crushers, recycling chutes, etc.
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LEED-Type Criteria Checklist
Equipment
Design Phase
LEED type Criteria
1.8
Alternative
Transportation
– Low
Emission & Fuel-Efficient Vehicles
5.1 Indoor
Air Quality
Performance
(IAQ)
Identify potential IAQ problems on the site and locate air intakes away from
contaminants, including loading areas, exhaust fans, and cooling towers.
Locate air intakes for protection from potential attacks.
Meet the ventilation requirements of the referenced standard.
Evaluate carbon or electrostatic filters.
Provide a security monitoring for outdoor air intakes for terminal buildings
Consider providing a designated smoking room designed to effectively
contain, capture and remove ETS from the building.
5.3 Operations and Maintenace IAQ Management Plan
Develop an IAQ management program for all buildings
5.4 Environmental Tobacco Smoke (ETS) Control
Prohibit smoking in the public areas of buildings and locating any exterior
designated smoking areas away from entries and operable windows
Consider providing a designated smoking room to contain, capture and
remove ETS
5.7 Outdoor Air Delivery Monitoring
Evaluate HVAC systems for terminal buildings with carbon dioxide monitoring
sensors in each space and integrate these sensors with the building
automation system (BAS).
Provide for real-time control of terminal unit (VAV box) flow rates and total
outdoor air flow rates based on carbon dioxide levels.
5.8 Increased Ventilation
Select and place air diffusers for all mechanically ventilated spaces,
particularly office and terminal spaces, following the recommended design
approaches in the ASHRAE 2001 Fundamentals, Chapter 32, Space Air
Diffusion.
Increase air change effectiveness using:
Displacement ventilation in terminal areas.
Under floor air distribution in office areas.
Operable windows and skylights in warehouse buildings.
Increase air movement in warehouse facilities with ceiling fans.
5.10 - Indoor Chemical & Pollutant Source Control
Evaluate drains plumbed for appropriate disposal of liquid waste
Evaluate finish materials and assemblies that resist mold growth.
Evaluate designating central locations in terminal and office buildings for
storage of concentrated cleaning chemicals and other pollutant sources.
Evaluate separate exhaust and plumbing systems for rooms/areas with
contaminants.
Encourage use electric vehicle uses in indoor facilities
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LEED-Type Criteria Checklist
Equipment
Design Phase
LEED type Criteria
1.8
Transportation
– Low Emission & Fuel-Efficient Vehicles
5.11Alternative
- Controllability
of Systems
Evaluate tying lighting in public areas of terminals to flight schedules.
Consider designing terminal areas with a variety of light and sound levels.
Evaluate operable windows in areas that are not noise-sensitive.
Evaluate task lighting or more light switching zones in office areas.
Evaluate under floor air distribution systems with individual diffusers in office
areas.
5.12 - Thermal Comfort
Evaluate ceiling fans or natural ventilation in cargo spaces.
Evaluate humidification in HVAC systems serving office and terminal areas.
For spaces with humidification, install humidistat.
5.13 - Daylight & Views
Evaluate maximizing interior daylight. Consider:
Building orientation
Shallow floor plates
Increased building perimeter
Floor-to-ceiling heights
Ceiling configurations
Design the building to maximize view opportunities.
Provide sky or clerestory lighting as appropriate in cargo facilities.
Coordinate daylight strategy with BAS and lighting control system.
Provide exterior and interior permanent shading devices
Provide spectrally selective glazing to maximize daylight while minimizing
heat gain.
Provide photo-integrated light sensors to dim artificial lights.
Predict day lighting via calculations or model day lighting strategies to assess
foot-candle levels and daylight factors achieved.
5.14 Isolate Janitorial Closets
Separate outside exhasting with no air recirculation and negative pressure for
all janitorial closets
Provide special plumbing for disposal of liquid waste
5.15 Green Cleaning Policies
Develop a sustainable cleaning policy that addresses:
use of sustanable cleaning products
appropriate training in use, maintenance & disposal of hazardous materials
use of cleaning equipment that reduces indoor air quality impacts
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.1 Construction Activity Pollution Prevention
Create an Erosion and Sedimentation Control Plan
For Stabilization, employ temporary seeding, permanent seeding and
mulching
For Structural Control, use earth dikes, silt fences sediment traps and
sediment basins
Monitor water quality impacts before and during construction.
Develop an inventory of topsoil for potential re-use.
Develop a policy to chip or compost all vegetation for re-use on site.
1.11 Stormwater Design: Quantity & Quality Control
Design the project site to maintain natural stormwater flows by promoting
infiltration.
Reuse stormwater volumes generated for non-potable uses such as
landscape irrigation, toilet and urinal flushing and custodial uses.
Evaluate the use of vegetated roofs, pervious pavement and other measures
to minimize impervious surfaces.
Evaluate the use of rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling
Evaluate sustainable integrated, natural and mechanical treatment systems
such as constructed wetlands, vegetated filters, and open channels to treat
stormwater runoff
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade..
Evaluate structured parking.
Evaluate open grid pavement
1.13 Heat Island Effect: Roof
Utilize an ENERGY STAR compliant roofing system.
Evaluate a “green” vegetated roof.
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
3.1 Commissioning of the Building Energy Systems
Review the design intent and the basis of design documentation.
Incorporate commissioning requirements into the construction documents.
Develop and utilize a commissioning plan.
Verify installation, functional performance, training, operations and
maintenance documentation.
Complete a commissioning report.
Provide the owner with a single manual that contains the information required
for re-commissioning systems.
Engage a commissioning team.
Evaluate commissioning requirements for the following high priority, high
energy consuming systems.
Central Building Automation system
All HVAC system equipment
Lighting controls and sensors
Site Lighting
Refrigeration systems
Vertical Transport
Building Envelope
Evaluate commissioning requirements for the following lower priority, low
energy consuming systems.
Emergency Power Generators and Automatic Transfer Switching
Uninterruptible Power Supply systems
Life Safety systems; Fire protection Fire alarm, Egress pressurization
Lightning Protection
Domestic and Process water pumping and mixing systems
Equipment sound control systems
Data and Communication systems
Paging systems
Security systems
Irrigation systems
Plumbing
3.8 Performance Measurement: Emission Reduction Reporting
Track and record emission reductions delivered by energy efficiency,
renewable energy and other building emission reduction actions.
Develop a similar program for use of suppliers
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
3.9 Measurement & Verification
Evaluate the installation of continuous metering equipment for the following:
Lighting systems and controls
Constant and variable motor loads
Variable frequency drive (VFD) operation
Chiller efficiency at variable loads (kW/ton)
Cooling load
Air and water economizer and heat recovery cycles
Air distribution static pressures and ventilation air volumes
Boiler efficiencies
Building-related process energy systems and equipment
Indoor water risers and outdoor irrigation
Develop a Measurement and Verification plan that incorporates the
monitoring information from the above end-uses.
3.10 Documenting Sustainable Building Cost impacts
Document overall building operating costs for the previous years
Track changes in overall building operating costs.
3.11 Green Power
Determine the Green Power requirements for the project and investigate
opportunities to engage in a green power contract with the local utility
company.
4.3 Reduce Mercury in Light Bulbs
Maintain mercury content of all mercury-containing light bulbs below 100
picograms per lumen hour, on weighted average, for all mercury-containing
light bulbs acquired for the existing building and associated grounds.
Appropriately recycle existing mercury containing lighting in accordance with
applicable Ohio EPA requirements.
4.4 Building and Infrastructue Reuse
Consider reuse of existing, previously occupied buildings, including structure,
envelope and elements.
Remove elements that pose contamination risk
4.5 Construction Waste Management
Develop a balanced earthwork plan
Adopt a construction waste management plan.
Evaluate (at a minimum) the following waste for recycling:
land-clearing debris
cardboard
metal
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
brick
concrete
asphalt
plastic
clean wood
glass
gypsum wallboard
carpet
insulation
Require haulers to cover truck beds,
Identify project waste that is a resource to another project such as:
Concrete
Asphalt
Land clearing debris
Small ancillary buildings or structures
Building components
Designate a specific site area for recycling.
Track recycling efforts throughout the construction process.
Evaluate subcontractor materials practices for refused or rejected material.
4.6 Materials Reuse
Evaluate reuse of existing runway and infrastructure.
Consider salvage materials
Identify local sources for salvaged or refurbished building materials and
products
4.7 Optimize Use of Alternative Materials
Develop a sustainable purchasing program covering at least office paper,
office equipment, furniture, furnishings and building materials for use in the
building and on the site.
4.8 Sustainable Cleaning Products and Materials
Implement sustainable purchasing for cleaning materials and products,
disposable janitorial paper products and trash bags.
Cleaning products should meet the Green Seal GS-37 standard if applicable,
OR if GS-37 is not applicable (e.g., for products such as carpet cleaners,
floor finishes or strippers), use products that comply with the California Code
of Regulations maximum allowable VOC levels.
Disposable janitorial paper products and trash bags that meet the minimum
requirements of U.S. EPA's Comprehensive Procurement Guidelines.
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
4.9 Recycled Content
Establish a project goal for recycled content materials.
Consider the following major building components:
Aggregate in cast in place concrete
Fly-ash in cast in place concrete
Aggregate in pre-cast concrete I
Fly-ash in pre-cast concrete
Bituminous concrete pavement
Unit pavers
Steel reinforcement
Structural steel
Miscellaneous steel
Steel fencing and furnishings
Unit masonry
Ductile iron pipe
Aluminum products
Steel doors and frames
Aluminum doors and windows
Plaster
Terrazzo
Acoustical ceilings
Drywall
Finish flooring including carpet, resilient flooring and terrazzo
Toilet and shower compartments
Special finishes
Equipment
Sheet metal ductwork
Site Lighting
Ensure that the specified materials are installed.
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
4.10 Regional Materials
Establish a regional extraction, harvesting, or recovering goal.
Evaluate the following materials for contributions to this goal:
Concrete
Asphalt
Structural steel
Masonry
Post-industrial recycled gypsum wallboard
Storm system concrete pipe of all sizes
Manholes and hand holes
Electrical duct banks
Cable
Gas and water piping
Landscape material and seed
For buildings, specify MEP equipment and components that meet goals.
Ensure that the specified local materials are installed
4.11 Rapidly Renewable Materials
Establish a rapidly renewable materials goal.
Consider temporary construction materials.
Evaluate the following materials for contributions to this goal:
Formwork, temporary construction
Poplar OSB
Straw board or “agri board”
Bamboo flooring
Cork
Wool carpets and fabrics
Insulation
Linoleum flooring
Sunflower seed board
Wheat grass or Straw board cabinetry and others.
Ensure specified rapidly renewable materials are installed.
4.12 Certified Wood
Establish a FSC certified wood products goal.
Specify construction materials; finish products, and temporary construction
materials that meet the goal.
Evaluate temporary construction materials that may be applicable.
Ensure that the FSC-certified wood products are installed
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LEED-Type Criteria Checklist
Building Enhancements-- Occupied
Construction Phase
LEED type Criteria
5.2 Construction IAQ Management Plan
During construction meet or exceed the recommended Design Approaches
of the Sheet Metal and Air Conditioning National Contractors Association
(SMACNA) IAQ Guideline for Occupied Buildings under Construction, 1995,
Chapter 3.
Protect stored on-site or installed absorptive materials from moisture
damage.
Sequence the installation of materials to avoid contamination.
If air handlers are used during construction, filtration media with a Minimum
Efficiency Reporting Value (MERV) of 8 must be used at each return air grill,
as determined by ASHRAE 52.2-1999.
Replace all filtration media immediately prior to occupancy.
Evaluate conducting a two-week building flush out with 100% outside air.
Replace all filtration media immediately prior to occupancy.
Evaluate conducting a two-week building flush out with 100% outside air.
5.5 Asbestos Removal or Encapsulation
Develop an asbestos management program.
Identify the applicable local, state and federal regulatory requirements.
Survey all areas of the building to identify where asbestos-containing
materials are present in accordance with appropriate regulatory standards.
5.6 Polychorinated Biphenyl (PCB) Removal
Develop a PCB management program.
Identify the applicable regulatory requirements.
Survey the building and site to identify where PCBs are located so that they
can be addressed appropriately in the PCB management program.
5.9 Low Emitting Materials
Evaluate Low-VOC adhesives and sealants.
Evaluate Low-VOC field applied paints and coating.
Evaluate Low-VOC carpet systems.
Evaluate wood and agri-fiber products with no added urea-formaldehyde
resins.
Evaluate that all shop finished material meet the VOC emission
requirements.
Materials to consider are:
Primed steel
Finished metals including aluminum
Finished millwork
Finished steel and wood doors and windows
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
Project Name:
Project Number:
Date:
LEED type Criteria
1.1 Construction Activity Pollution Prevention
Create an Erosion and Sedimentation Control Plan
For Stabilization, employ temporary seeding, permanent seeding and
mulching
For Structural Control, use earth dikes, silt fences sediment traps and
sediment basins
Monitor water quality impacts before and during construction.
Develop an inventory of topsoil for potential re-use.
Develop a policy to chip or compost all vegetation for re-use on site.
1.11 Stormwater Design: Quantity & Quality Control
Design the project site to maintain natural stormwater flows by promoting
infiltration.
Reuse stormwater volumes generated for non-potable uses such as
landscape irrigation, toilet and urinal flushing and custodial uses.
Evaluate the use of vegetated roofs, pervious pavement and other measures
to minimize impervious surfaces.
Evaluate the use of rain gardens, vegetated swales, disconnection of
imperviousness, rainwater recycling
Evaluate sustainable integrated, natural and mechanical treatment systems
such as constructed wetlands, vegetated filters, and open channels to treat
stormwater runoff
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade..
Evaluate structured parking.
Evaluate open grid pavement
1.13 Heat Island Effect: Roof
Utilize an ENERGY STAR compliant roofing system.
Evaluate a “green” vegetated roof.
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
3.1 Commissioning of the Building Energy Systems
Review the design intent and the basis of design documentation.
Incorporate commissioning requirements into the construction documents.
Develop and utilize a commissioning plan.
Verify installation, functional performance, training, operations and
maintenance documentation.
Complete a commissioning report.
Provide the owner with a single manual that contains the information required
for re-commissioning systems.
Engage a commissioning team.
Evaluate commissioning requirements for the following high priority, high
energy consuming systems.
Central Building Automation system
All HVAC system equipment
Lighting controls and sensors
Site Lighting
Refrigeration systems
Vertical Transport
Building Envelope
Evaluate commissioning requirements for the following lower priority, low
energy consuming systems.
Emergency Power Generators and Automatic Transfer Switching
Uninterruptible Power Supply systems
Life Safety systems; Fire protection Fire alarm, Egress pressurization
Lightning Protection
Domestic and Process water pumping and mixing systems
Equipment sound control systems
Data and Communication systems
Paging systems
Security systems
Irrigation systems
Plumbing
3.8 Performance Measurement: Emission Reduction Reporting
Track and record emission reductions delivered by energy efficiency,
renewable energy and other building emission reduction actions.
Develop a similar program for use of suppliers
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
3.9 Measurement & Verification
Evaluate the installation of continuous metering equipment for the following:
Lighting systems and controls
Constant and variable motor loads
Variable frequency drive (VFD) operation
Chiller efficiency at variable loads (kW/ton)
Cooling load
Air and water economizer and heat recovery cycles
Air distribution static pressures and ventilation air volumes
Boiler efficiencies
Building-related process energy systems and equipment
Indoor water risers and outdoor irrigation
Develop a Measurement and Verification plan that incorporates the
monitoring information from the above end-uses.
3.10 Documenting Sustainable building Cost impacts
Document overall building operating costs for the previous years
Track changes in overall building operating costs.
3.11 Green Power
Determine the Green Power requirements for the project and investigate
opportunities to engage in a green power contract with the local utility
company.
4.3 Reduce Mercury in Light Bulbs
Maintain mercury content of all mercury-containing light bulbs below 100
picograms per lumen hour, on weighted average, for all mercury-containing
light bulbs acquired for the existing building and associated grounds.
Appropriately recycle existing mercury containing lighting in accordance with
applicable Ohio EPA requirements.
4.4 Building and Infrastructue Reuse
Consider reuse of existing, previously occupied buildings, including structure,
envelope and elements.
Remove elements that pose contamination risk
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
4.5 Construction Waste Management
Develop a balanced earthwork plan
Adopt a construction waste management plan.
Evaluate (at a minimum) the following waste for recycling:
land-clearing debris
cardboard
metal
brick
concrete
asphalt
plastic
clean wood
glass
gypsum wallboard
carpet
insulation
Require haulers to cover truck beds,
Identify project waste that is a resource to another project such as:
Concrete
Asphalt
Land clearing debris
Small ancillary buildings or structures
Building components
Designate a specific site area for recycling.
Track recycling efforts throughout the construction process.
Evaluate subcontractor materials practices for refused or rejected material.
4.6 Materials Reuse
Evaluate reuse of existing runway and infrastructure.
Consider salvage materials
Identify local sources for salvaged or refurbished building materials and
products
4.7 Optimize Use of Alternative Materials
Develop a sustainable purchasing program covering at least office paper,
office equipment, furniture, furnishings and building materials for use in the
building and on the site.
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
4.8 Sustainable Cleaning Products and Materials
Implement sustainable purchasing for cleaning materials and products,
disposable janitorial paper products and trash bags.
Cleaning products should meet the Green Seal GS-37 standard if applicable,
OR if GS-37 is not applicable (e.g., for products such as carpet cleaners,
floor finishes or strippers), use products that comply with the California Code
of Regulations maximum allowable VOC levels.
Disposable janitorial paper products and trash bags that meet the minimum
requirements of U.S. EPA's Comprehensive Procurement Guidelines.
4.9 Recycled Content
Establish a project goal for recycled content materials.
Consider the following major building components:
Aggregate in cast in place concrete
Fly-ash in cast in place concrete
Aggregate in pre-cast concrete I
Fly-ash in pre-cast concrete
Bituminous concrete pavement
Unit pavers
Steel reinforcement
Structural steel
Miscellaneous steel
Steel fencing and furnishings
Unit masonry
Ductile iron pipe
Aluminum products
Steel doors and frames
Aluminum doors and windows
Plaster
Terrazzo
Acoustical ceilings
Drywall
Finish flooring including carpet, resilient flooring and terrazzo
Toilet and shower compartments
Special finishes
Equipment
Sheet metal ductwork
Site Lighting
Ensure that the specified materials are installed.
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
4.10 Regional Materials
Establish a regional extraction, harvesting, or recovering goal.
Evaluate the following materials for contributions to this goal:
Concrete
Asphalt
Structural steel
Masonry
Post-industrial recycled gypsum wallboard
Storm system concrete pipe of all sizes
Manholes and hand holes
Electrical duct banks
Cable
Gas and water piping
Landscape material and seed
For buildings, specify MEP equipment and components that meet goals.
Ensure that the specified local materials are installed
4.11 Rapidly Renewable Materials
Establish a rapidly renewable materials goal.
Consider temporary construction materials.
Evaluate the following materials for contributions to this goal:
Formwork, temporary construction
Poplar OSB
Straw board or “agri board”
Bamboo flooring
Cork
Wool carpets and fabrics
Insulation
Linoleum flooring
Sunflower seed board
Wheat grass or Straw board cabinetry and others.
Ensure specified rapidly renewable materials are installed.
4.12 Certified Wood
Establish a FSC certified wood products goal.
Specify construction materials; finish products, and temporary construction
materials that meet the goal.
Evaluate temporary construction materials that may be applicable.
Ensure that the FSC-certified wood products are installed
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LEED-Type Criteria Checklist
Building Enhancements-- Unoccupied
Construction Phase
LEED type Criteria
5.2 - Construction IAQ Management Plan
During construction meet or exceed the recommended Design Approaches
of the Sheet Metal and Air Conditioning National Contractors Association
(SMACNA) IAQ Guideline for Occupied Buildings under Construction, 1995,
Chapter 3.
Protect stored on-site or installed absorptive materials from moisture
damage.
Sequence the installation of materials to avoid contamination.
If air handlers are used during construction, filtration media with a Minimum
Efficiency Reporting Value (MERV) of 8 must be used at each return air grill,
as determined by ASHRAE 52.2-1999.
Replace all filtration media immediately prior to occupancy.
Evaluate conducting a two-week building flush out with 100% outside air.
Replace all filtration media immediately prior to occupancy.
Evaluate conducting a two-week building flush out with 100% outside air.
5.5 Asbestos Removal or Encapsulation
Develop an asbestos management program.
Identify the applicable local, state and federal regulatory requirements.
Survey all areas of the building to identify where asbestos-containing
materials are present in accordance with appropriate regulatory standards.
5.6 Polychorinated Biphenyl (PCB) Removal
Develop a PCB management program.
Identify the applicable regulatory requirements.
Survey the building and site to identify where PCBs are located so that they
can be addressed appropriately in the PCB management program.
5.9 Low Emitting Materials
Evaluate Low-VOC adhesives and sealants.
Evaluate Low-VOC field applied paints and coating.
Evaluate Low-VOC carpet systems.
Evaluate wood and agri-fiber products with no added urea-formaldehyde
resins.
Evaluate that all shop finished material meet the VOC emission
requirements.
Materials to consider are:
Primed steel
Finished metals including aluminum
Finished millwork
Finished steel and wood doors and windows

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

planned

implemented

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

LEED-Type Criteria Checklist
Civil Works
Construction Phase
Project Name:
Project Number:
Date:
LEED type criteria
1.1 Construction Activity Pollution Prevention
Create an Erosion and Sedimentation Control Plan
For Stabilization, employ temporary seeding, permanent seeding and
mulching
For Structural Control, use earth dikes, silt fences sediment traps and
sediment basins
Monitor water quality impacts before and during construction.
Develop an inventory of topsoil for potential re-use.
Develop a policy to chip or compost all vegetation for re-use on site.
1.10 Site Development
Conduct a site survey to document the following site elements:
Existing water elements
Soil conditions
Ecosystems
Wildlife corridors
Trees and other vegetation
Any potential natural hazards
Consider project footprint to minimize disturbance to the existing
ecosystem
During construction
Delineate lay down, recycling and disposal areas
Erect construction fencing around drip line of existing trees to protect
them
Establish contractual penalties if destruction of protected areas outside of
construction boundaries
Coordinate infrastructure construction to minimize the disruption of site
After construction restore native landscape
1.12 Heat Island Effect: Non-Roof
Maximize light colored/high albedo pavement, for roadways, parking lots,
sidewalks and plaza areas.
For Landside projects, evaluate the installation of trees to provide shade..
Evaluate structured parking.
Evaluate open grid pavement
3.11 Green Power
Determine the Green Power requirements for the project and investigate
opportunities to engage in a green power contract with the local utility
company.
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LEED-Type Criteria Checklist
Civil Works
Construction Phase
LEED type criteria
4.2 Building Reuse: Maintain Some Existing Walls, Floors & Roof
Evaluate usability of existing structure.
Evaluate relocation of existing structures for reuse.
4.3 Reduce Mercury in Light Bulbs
Maintain mercury content of all mercury-containing light bulbs below 100
picograms per lumen hour, on weighted average, for all mercury-containing
light bulbs acquired for the existing building and associated grounds.
Appropriately recycle existing mercury containing lighting in accordance with
applicable Ohio EPA requirements.
4.4 Building and Infrastructue Reuse
Consider reuse of existing, previously occupied buildings, including structure,
envelope and elements.
Remove elements that pose contamination risk
4.5 Construction Waste Management
Develop a balanced earthwork plan
Adopt a construction waste management plan.
Evaluate (at a minimum) the following waste for recycling:
land-clearing debris
cardboard
metal
brick
concrete
asphalt
plastic
clean wood
glass
gypsum wallboard
carpet
insulation
Require haulers to cover truck beds,
Identify project waste that is a resource to another project such as:
Concrete
Asphalt
Land clearing debris
Small ancillary buildings or structures
Building components
Designate a specific site area for recycling.
Track recycling efforts throughout the construction process.
Evaluate subcontractor materials practices for refused or rejected
material.

CRAA Capital Program Sustainable Design Guidance Manual
February 2008

planned

implemented

LEED-Type Criteria Checklist
Civil Works
Construction Phase
LEED type criteria
4.6 Materials Reuse
Evaluate reuse of existing runway and infrastructure.
Consider salvage materials
Identify local sources for salvaged or refurbished building materials and
products
4.9 Recycled Content
Establish a project goal for recycled content materials.
Consider the following major building components:
Aggregate in cast in place concrete
Fly-ash in cast in place concrete
Aggregate in pre-cast concrete I
Fly-ash in pre-cast concrete
Bituminous concrete pavement
Unit pavers
Steel reinforcement
Structural steel
Miscellaneous steel
Steel fencing and furnishings
Unit masonry
Ductile iron pipe
Aluminum products
Steel doors and frames
Aluminum doors and windows
Plaster
Terrazzo
Acoustical ceilings
Drywall
Finish flooring including carpet, resilient flooring and terrazzo
Toilet and shower compartments
Special finishes
Equipment
Sheet metal ductwork
Site Lighting
Ensure that the specified materials are installed.
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LEED-Type Criteria Checklist
Civil Works
Construction Phase
LEED type criteria
4.10 Regional Materials
Establish a regional extraction, harvesting, or recovering goal.
Evaluate the following materials for contributions to this goal:
Concrete
Asphalt
Structural steel
Masonry
Post-industrial recycled gypsum wallboard
Storm system concrete pipe of all sizes
Manholes and hand holes
Electrical duct banks
Cable
Gas and water piping
Landscape material and seed
Ensure that the specified local materials are installed
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