Executive Summary

This report describes the structure, design, and outcomes of training the Air Force
Reserve Command Civil Engineering Staff on the topic of sustainable facilities and
infrastructure. The primary objective of this pilot training was to provide an introduction
to the concept of sustainability as it pertains to the built environment, along with an
overview of basic tools and methods for sustainability implementation, assessment and
evaluation, and economic analysis. The training consisted of three main components: 1)
Primer on Sustainable Facilities and Infrastructure; 2) Assessment Tools and Techniques
for Sustainable Facilities and Infrastructure; and 3) Economics of Sustainable Facilities
and Infrastructure.

The training, held on April 10-11, 2000, included 35 participants from the CEV staff
ranging from planners, architects, and engineers to contract officers, project managers,
and command staff. The training included six specific interactive learning exercises,
during which participants were required to answer specific questions as individuals, pairs,
or small groups.

The outcomes of the training include conclusions, potential barriers to sustainability that
must be addressed, and specific recommendations for project sustainability strategies and
action items that will move HQ-AFRC/CEV toward increased sustainability in future
capital projects. Identified barriers include:

Perceived Economic Impacts

Regulatory and Code Restrictions

Lack of Necessary Knowledge

Lack of Management Buy-In

Risk of Failure

Lack of Appropriate Measures of Project Success
Project Procurement Processes

Potential Conflicts with Mission Requirements

Recommended actions for implementing sustainability in capital projects include:

Establish a common vision and mission for sustainability for AFRC capital projects
Establish the knowledge base necessary to implement sustainability in capital projects
Establish awareness of and alignment with sustainability vision/mission among al
AFRC personnel and project team members

Increase the sustainability of future AFRC capital projects

The report also describes seventeen goals and measurable objectives to achieve the fourth
recommended action—increasing the sustainability of future AFRC capital projects—as
well as specific suggestions for overcoming the nine barriers identified during the
training.






Part 1 — Roadmap to the Report

This report contains the results and recommendations of the Sustainable Facilities and
Infrastructure (SFI) training that Georgia Tech Research Institute (GTRI) performed for the
HQ — Air Force Reserve Command (AFRC) at Warner Robins Air Force Base (AFB), Georgia
on April 10 and 11, 2000. Thirty-five participants chosen by HQ AFRC took part in the two-
day training session. The objective of this report is to provide AFRC with conclusions and
recommendations in the following areas:

Assessment of learning and team alignment

Suggestions for sustainability objectives to be adopted by AFRC/CE

Barriers likely to be encountered in implementing sustainability in AFRC capital projects
Set of sustainability strategies with likelihood of success on AFRC capital projects
Specific action items to be undertaken to implement sustainability on AFRC

projects, along with responsibilities and target dates

Recommendatiors for future activities to implement sustainability, including

training and technical support recommendations

The basis for these conclusions and recommendations was provided by trainees during
the training sessions. Interactive class participation took place in severa forms during the
training, including think-pair-share activities, group discussions, round robins, and
completion of individual input sheets. This report includes both raw data generated by
these activities (included in the Attachments) and summaries generated by the trainees as
part of the exercises. Further analysisis provided in the sections corresponding to each
exercise, aswell asin Part 3: Conclusions and Recommendations.

Table 1 shows the content covered during the two days of training. The training began
with an overview of the context of sustainable capital projects, in which the participants
were introduced to the basic theoretical concept of sustainability and how it pertains to
built environment systems. This module included a Think-Pair-Share exercise to assess
the participants' initial understanding of the concept of sustainability with respect to the
built environment. This module was followed by an overview of seven categories of
sustainable facility strategies, including:

Site-related strategies

Energy-related strategies

Water-related strategies

Material- and system-related strategies

Indoor environment and user-related strategies
Project management strategies

Day 1 of training concluded with a session on the barriers to project sustainability,
including an interactive exercise to elicit individual and group reactions to and
perceptions of the benefits and risks of sustainability for AFRC capital projects.



Table 1. Training Content

Day 1- Introduction to Sustainable Facilities & Infrastructure
Monday, April 10, 2000

Continental Breakfast and Welcome — 7:30 am. - 8:00 am.
“Opening Remarks on Sustainability and the Built Environment”

Session 1—-8:00 am. - 9:45 am. (105 minutes)
“The Context for Sustainable Capital Projects”

Lecture and active learning exercisesto include:
Motivation for making the built environment more sustainable
The impacts of built facilities on humans and the environment
Sustainability from a systems perspective: Impact and flow model
Project planning, design, and execution processesin atypical capital project
Strategic entry points for sustainability in the capital project realization process

9:45 am. - 10:00 a.m. — Coffee Break (15 minutes)

Session 2 —10:00 am. - 12:00 noon (120 minutes)
“Sustainable Facility Strategies, Part 1”

Lecture and active learning exercises to include:
Planning for sustainable capital projects
Mitigating impacts to site ecosystems
Identifying and integrating site resources
Sustainable energy systems

12:00 noon - 1:00 p.m.
Lunch Break (60 minutes)

Session 3—-1:00 p.m. - 3:00 p.m. (120 minutes)
“Sustainable Facility Strategies, Part 2"

Lecture and active learning exercisesto include:
Alternative building materials and systems
Sustai nable water and wastewater systems
Indoor environmental quality
Project management strategies for sustainability

3:00 p.m. - 3:15 p.m. — Coffee Break (15 minutes)

Session 4 — 3:15 p.m. - 5:00 p.m. (105 minutes)
“Barriersto Project Sustainability: Integrated Strategy Design”

Lecture and active learning exercisesto include;
Typical barriers to implementing sustainability in capital projects
Therole of strategy integration

Facilitated discussion on:
Barriersto sustainability in Air Force capital projects

5:00 p.m.
Dismissal




Day 2— Assessment and Economics of Sustainable Facilities & Infrastructure
Tuesday, April 11, 2000

Continental Breakfast and Welcome — 7:30 am. - 8:00 am.
“Recap of Strategies for Built Environment Sustainability”

Session 1—8:00 am. - 9:45 am. (105 minutes)
“Decision Making and Selection Strategies for Project Sustainability”

L ecture and active learning exercisesto include:
The role of measurement in making decisions for project sustainability
The AGES process for identifying and prioritizing sustainability strategies
Sel ecting indicators and managing data streams for tracking project impacts
Introduction to the LEED Green Building Rating System

9:45 a.m. - 10:00 a.m. — Coffee Break (15 minutes)

Session 2 —10:00 am. - 12:00 noon (120 minutes)
“The LEED Green Building Rating System”

Lecture and active learning exercisesto include;
Structure of the LEED rating system
LEED point categories
Calculating a LEED rating and preparing documentation
Prioritizing opportunities using the LEED system

12:00 noon - 1:00 p.m.
Lunch Break (60 minutes)

Session 3—-1:00 p.m. - 3:00 p.m. (120 minutes)
“Economics of Sustainable Facilities & Infrastructure”

Lecture and active learning exercisesto include:
- Mythsand realities of the economics of sustainable capital projects
Point of departure: how built facilities cost money
Project classification by cost: The 3-D quantitative/qualitative cost model
Itemizing, pricing, and comparing costs for capital project alternatives
The cost of costing and the strategic value of information for sustainable capital projects

3:00 p.m. - 3:15 p.m. — Coffee Break (15 minutes)

Session 4 — 3:15 p.m. - 5:00 p.m. (105 minutes)
“Implementation: Avenuesfor Change”

Lecture and active learning exercisesto include:

Articulating and supporting project recommendations using sustainability cost-benefit analysis
Basics of organizational change

Sustainable project teams
Project team alignment for sustainability

Facilitated discussion on:
Strategies for incorporating sustainability into Air Force capital projects

5:00 p.m.
Course Evaluations and Dismissal




Day 2 began with an introduction to sustainable decision making and introduced concepts of
problem framing and challenges of information management. This module was followed by an
introduction to the LEED building rating system, the most widely used sustainability assessment
tool in the United States. The LEED system contains five categories of points, each of which was
discussed in turn:

Sustainable sites

Water efficiency

Energy and atmosphere
Materials and resources
Indoor environmental quality

The LEED module included two related interactive exercises. First, after each of the five LEED
point categories was presented, participants were asked to choose which three points they
believed would be most easily implemented in AFRC capital projects using a Think-Pair-Share
voting technique. The votes were tallied to identify the three (or four) most easily implementable
points for each category. The second part of the exercise involved dividing the trainees into five
teams (corresponding to the five LEED categories) and tasking each team to identify the key
barriers, benefits, and next step toward implementation for each of the top ranking points. At the
end of this exercise, a spokesperson for each team reported the findings to the class as awhole.

The LEED module was followed by a presentation on the economics of sustainable facilities and
infrastructure that covered assessment of project sustainability, expectations of the costs of
sustainable projects, and strategies for achieving economically sustainable projects. The final
session of Day 2 addressed the challenges of implementing sustainability for AFRC capital
projects. The training concluded with two exercises to identify action items to increase the
sustainability of AFRC projects and to articul ate specific personal commitments from each
trainee toward the goal of increasing the sustainability of AFRC projects.

Table 2 shows the nature and purpose of the six interactive exercises that were conducted over
the course of the training. The next section of this report, Input Questions and Answers,
describes the findings of each exercise in turn.



Table 2: Interactive Exercises Conducted during the Training

Module Exercise Purpose
The Context for The meaning of sustainability To assessinitial understanding
Sustainable Capital | for the built environment and alignment of trainees with
Projects (Think-Pair-Share) respect to built environment
sustainability
Barriersto Project | Reactions to, benefits of, and To assess participants
Sustainability risks of implementing perceptions about sustainability
sustainability (Individual input | for AFRC capital projects
sheet; Small group discussion following an introduction to the
and round-robin) concept and specific project
strategies
The LEED Green Ease of implementation rating To identify specific LEED-
Building Rating of LEED points (Individual related strategies that have the
System ranking of pointswithin greatest likelihood of success
categories; Think-Pair-Share on AFRC capital projects
selection of top three points for
each pair; Selection of top three
points for each category based
on pair votes)
The LEED Green Barriersto, benefits of, and next | To identify challenges,
Building Rating steps for implementing top- motivations, and action items
System ranking points (Small group for implementing specific
discussion; report back to LEED strategies
group)
I mplementation: Action Items Input Sheet (Input | To identify action items that
Avenues for sheet completed and submitted | trainees feedd AFRC must take to
Change by individuals) increase the sustainability of

their capital projects, along with
benefits, resources required,
actions, and target dates

Implementation:
Avenues for
Change

Personal Commitment Input
Sheet (Input sheet completed
and submitted by individuals)

To identify specific
commitments that each trainee
Iswilling to undertake to
increase the sustainability of
AFRC capital projects




Part 2 — Input Questions and Answers

Asshown in Table 2, atota of six interactive exercises were conducted during the two days of
training. Part 2 presents descriptions of each of the interactive exercises, aong with a summary
of the findings and conclusions from each exercise.

Input 1 — The Meaning of Sustainability and the Built Environment

At the beginning of day 1 of training (April 10, 2000) a question was posed to the entire group,
“What does sustainability mean for the built environment?’ This question was posed prior to
beginning the formal training in order to create a benchmark for participants understanding of
the meaning of sustainability, the built environment, and how the two relate to one another.
Using a Think-Pair-Share technique, participants were asked to provide answers out loud while
the answers were written on a white board in the classroom. Answers that were stated more than
one time had a check mark put next to them to provide a count. After all answers were listed on
the board, an open discussion of the concepts took place.

Answer 1

A total of twenty-five different answers were provided by class participants to the question,
“What does sustainability mean to the built environment?’ Concepts identified by participants
ranged from the environment (long-term minimal environmental impact) to economics (cost
effective). The broad range of answers prior to the start of training indicates that participants had
a solid concept of sustainability, its definition, and how it relates to the built environment.

Out of the twenty-five separate concepts discussed, eight (or 32%) of them were repeated by
more than one individual. The following concepts were answered by more than one participant;
the frequency of response isin parentheses:

Environmentally friendly (5)

Use of recycled materias (5)

Durable/long life cycle (5)

Efficient use of resources (renewable/nonrenewable) (4)
Cost effective (3)

Life Cycle Cost (lowest net cost) (2)

Materials that can be recycled (2)

Long-term minimal environmental impact (2)

The agreement among responses indicates that there is a good amount of cohesion within the HQ
AFRC regarding the concept of sustainability and its role within the built environment. It isa
positive factor within an organization to have this type of agreement but it is especialy important
when considering the implementation of a new idea. This means the AFRC is one step ahead in
the quest for incorporating sustainability of their facilities into the mission.

Attachment 1 includes a list of the answers received during this participant input session, along
with the frequency with which each response was given by trainee pairs.



I nput 2 — Reactionsto, Benefits of, and Risks of | mplementing Sustainability

The next time for participant input was during the last sessionof the first day, Barriers to Project
Sustainability. During this session, participants learned about barriers to project sustainability.
Concepts discussed in this session included types of innovation development, types of change,
rates of change, possible outcomes to change, reasons for resistance to change, sources of
resistance to change, and errors in affecting change.

After thisinitia instruction, the group moved into a facilitated workshop to further express ideas
about barriers to implementing sustainability in the AFRC. The workshop objectives were to:

provide course participants with an opportunity to explore in more depth some of the
concepts discussed in previous sessions,

foster collaborative learning among course participants with a focused exercise;
stimul ate teamwork, creativity and innovation; and

provide a more focused forum for the exchange of ideas and experiences.

The class was divided into three groups. Each team chose a leader to moderate the brainstorming
session and a recorder to capture all answers. For each question posed by Dr. Vanegas,
individuals were given two minutes to write down their individual thoughts on an input sheet.
Then in a round-robin within each group, without discussion or debate, each person shared their
answers with the group in asix minute period. The group recorder summarized all ideas
discussed in the round-robin and then reported back to the class after the conclusion of the
exercise.

The questions posed during this workshop are listed below.

1. Please state briefly your individua reaction to sustainability, as presented in previous
sessions, and within the specific context of Warner Robins.

2. Pleaselist three (3) potential benefits of implementing sustainability within the specific
context of Warner Robins.

3. Pleaselist three (3) potentia risks of implementing sustainability within the specific
context of Warner Robins,

4. Please list two (2) potential barriers for implementing sustainability within the specific
context of Warner Robins,

5. Please list a barrier-breaker for each of the barriers identified above.

At the end of the facilitated workshop, individuals turned in their input sheet and the group
recorder turned in the summary sheets from the round-robin discussions. The group summaries
were compiled and given to participants at the beginning of the facilitated workshop on day 2 of
the training to form a basis for further discussion.

Answer 2
Individual comments can be found in Attachment 2. The summary of group comments follows.



Curious

Set stage for the future

Higher cost a challenge
Quality

Management support required
Time to implement

Saving environment; longevity of
earth

Will encounter resistance;
resistance

Worth extra effort

Too idedlistic

Good way to save energy

Lots of common sense ideas
Many ideas are not realistic
Re-think traditional methods
Positive, but concern about cost
and quality

Doable, but alot of change

What are your individua reactions to sustainability, based on everything you' ve heard today?

Adopted at large levels

Few negative

Process not defined

Uphill

Kids will thank us

Save bucks

Can overcome with team
Right thing

Change mindsets

Improve energy use; Conserve
resources; resource savings
Improve procurement funding
Challenge to think broadly
More construction oriented than
environmental

Noble concept

Education is key

Cost effective

Better products

Better environment
Decrease cost to future
generations

Industry benefits

Good publicity

Mission improvements
Pro-active environmental
integration

Better life cycle cost; save
money over facility life span; life
cycle cost lower

Material and energy
Effective resource use; save
resources

Integrate effort

Legacy proactive change
Improve design construct
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What are the benefits of implementing sustainability within the specific context of Warner

Maintenance decrease
Minimum environmental impact
Quality

Quiality of life

Maintainability

Safe to the environment

Effect industry in positive way
Use of recycled and recyclable
materials

Improve working conditions of
employees

Better end product from
coordinated effort

Reduce operating costs; lower
mai ntenance cost

Increase worker productivity
Some building systems
simplified

Benefit mankind



Cheaper — construction

Quicker -- construction
Higher quality — construction
reduce waste/pollution

quantity/cost

maintain competitiveness

adaptability for other uses

reduce power costs

durable facilities

less construction impact

facility efficiency

quality of life

public image

leadership

better land use

better use of resources
healthier buildings

less environmental burden

Complete failure of project; Will it
work?

Can it be implemented?

Will up front cost be realized?
Insufficient management support
Contractors not playing along

Not enough customer input

Funds

Team not properly built

Executing new concepts/failure risk
Initial high cost

Too quick to implement new materials;
Will we create the next asbestos
Takes longer

Use of unproven technologies

Risk execution schedule cost

L eadership support for “funny green
ideas’

Failure to have effective teams
Contractor execution versus
specifications

Learning curve of in-house group
No guarantee

Cost of new materials and technologies
Material availability

Successes not communicated

Cost too high

Availability of craftsman

Product availability n atimely manner;
inability to meet expectations
Building codes
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What are the risks of implementing sustainability? What can go wrong?

Potential for obsolescence with
unproven technology

Legal liabilities

Schedule delays

Poor quality

Some materials may have unanticipated
conseguences

Up front costs?

Long term leadership?

Unproven technology

Can contractors perform?

Cost too high

User changes function (too many
changes)

Contractor not able to perform
Cost of implementation

Product may not be available or meet
expectations

Performance issues

Dissatisfied customers
Maintainability

Lack of management support

Too much time

Inadequate education of team members
Availability of craftsperson
Implementing new practices

Rush to implement

Cost over rule

Meeting not available

Trained workers not available
Time to implement/schedule delay



Poor quality - Perceived risk to mission
Legal & administrative problems - Benefits not achieved
Products may be bad later (i.e. asbestos) - Manpower drain - management
Untested materials

Barriersto sustainability for Warner Robins, and barrier breakers to match them.

1. Contractors not qualified => expand area of advertisement

2. Materias not available => expand financial support and research

3. No management support => provide awareness training and education at all levels
4. Lack of education by contractor => management and custom selection

Input 3 —Think, Pair, Share: LEED Rating System

The magjority of the morning on day 2 of the training centered around teaching participantsin
detail about the U.S. GreenBuilding Council’s Leadership in Energy and Environmental Design
(LEED) rating system. The LEED system provides a mechanism for determining a building's
sustainability ranking by assigning credits in five categories for different sustainable practices
implemented. LEED is the leading system in the United States for benchmarking the
sustainability of commercia buildings and the AFRC HQ has indicated that the LEED system
will be used to rate new building projects.

Class instruction focused on describing the intent, requirement(s), and strategies for each credit
point in the five LEED categories (sustainable sites, water efficiency, energy and atmosphere,
materials and resources, and indoor environmental quality). After all the credits were explained
for a category, participants were asked to rank the credits within the category according to
perceived ease of implementation. Number one was assigned to the LEED point that was
believed to be the most easily implemented within the AFRC. Number two was assigned to the
next easiest to implement, and so forth, until each point was ranked. Individuals were given
approximately two minutes to rank the points within each category.

After individuals ranked the points, they paired with another individual and discussed their
rankings until a consensus was reached on the top two or three ranking credits per category. Pairs
were given approximately five minutes to reach agreement within each category. After the
pairing activity, each group shared their top ranking credits with the rest of the class. Aseach
group stated their rankings out loud, the instructors tallied the votes to result in the top ranking
credits within a category as considered by the entire group. These top ranking credits were those
perceived to have the highest likelihood of being successfully implemented by AFRC. This
Think-Pair-Share activity was completed immediately after the instruction on each credit
category so the ideas were fresh in the participants minds.

Answer 3

Attachment 3 shows individual rankings of each credit point for the LEED rating system. The
tally of the whole group's rankings can be found as Attachment 4.

Below isalisting of the top LEED credits per category as voted by the entire class, with the total
vote count in parentheses.
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Top Ranked LEED Points According to Ease of Implementation for AFRC

Sustainable Sites
Credit 1. Site selection (14)
Credit 5a: Reduced site disturbance — limit disturbance to site (7)
Credit 6a: Stormwater Management — reduce run-off (6)

Water Efficiency
Credit 3: Water use reduction (15)
Credit 1a: Water efficient landscaping — high efficiency irrigation (14)

Energy and Atmosphere
Credit 3: Best practice commissioning (13)
Credit 1. Optimize energy performance (12)
Credit 5: Measurement and verificaion (12)
Credit 4: Eliminate HCFCs and halons (11)

Materials and Resources
Credit 1: Building Reuse (9)
Credit 2: Construction waste (8)
Credit 4. Recycled content (8)
Credit 5: Local/regional materials (8)
Credit 7: Certified wood (8)

Indoor Environmental Quality
Creditl: Carbon dioxide monitoring
Credit 4b: Low-emitting materials — paints and coatings
Credit 6a: Controllability of systems— windows and lighting

The implications of implementing these LEED credits were further explored and are explained in
the next section.

Input 4 — Barriers, Benefitsand Next Steps for Highest Ranking LEED Points

The class was divided into five groups by counting 1-5 continuously until everyone was assigned
a number. Everyone with the same number formed a group which was assigned one of the five
LEED categories (sustainable sites, water efficiency, energy and atmosphere, materials and
resources or indoor environmental quality). Each group was given a Barriers, Benefits and Next
Steps sheet for the top ranking LEED points identified in the previous exercise. Using all the
resources in the room (including the LEED point category reference guide, course workbook,
and other reference material), the group was tasked to answer the following three questions for
each LEED credit point:

1. What are the barriers to implementing strategies to score the point?

2. What are the possible benefits of implementing a strategy to score the point?

3. What must occur (e.g., product research, form interdisciplinary teams, etc.) before this
strategy can be implemented?
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Approximately thirty minutes was allotted for this exercise. At the end of the time period, the
groups reassembled and shared their thoughts with the class.

The purpose of this input exercise was to encourage class participants to think about real
implementation of the LEED credits. Since the credits examined were those that the group felt
were most easily implementable within HQ-AFRC, the exercise allowed an opportunity for
groups to brainstorm on potential steps toward making AFRC facilities more sustainable.

Answer 4

Attachment 5 contains a summary of groups answers to the barriers, benefits and next steps of
the top ranked LEED credit points. When evaluating barriers to implementing individual credits
of the LEED ranking system several barriers were common to al credits. These are (including
the frequency of response in parentheses):

Difficulty in obtaining the necessary funding. (13)

The difficulty of identifying appropriate aternative materials, whether due to lack of
knowledge of materials, lack of widespread availability, or appropriate quality of the
aternative materials. (6)

The potential lack of qualified AFRC personnel and/or contractors to manage and/or
implement sustainable actions. (6)

Obtaining management buy-in for the sustainable alternatives. (3)

The lack of guidance, policies, or specifications for the implementation of more
sustainable alternatives. (3)

Likewise, when evaluating benefits of implementing individual credits of the LEED ranking
system, several responses were common to all credits. These are:

Lower cost (12)

Reduced environmental impacts (10)
Reduced energy and water consumption (6)
Preservation of nonrenewable resources (4)
Better quality of life (3)

In order for the LEED credits to be implemented, trainees also identified specific needs that
would have to be met. Several needs were common to all credits. These are:

Additional education/training (8)

More data, information, and research and development (5)
Top-down management support (5)

Changes to specifications (5)

Additional funding (4)

Early coordination and planning (3)

Implementation of policy guidance or changes to current policy (3)
Development of appropriate statement of work (3)
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Matching needs with availability (i.e. buildings and local materials) (3)

Input 5 —Action Items

The last session of the training on day 2 was second facilitated workshop, entitled
“Implementing Sustainability.” Similar to the workshop on day 1, the participants learned about
the major concepts of implementing sustainability within an organization prior to the facilitated
portion of the workshop. Concepts covered included classes of change strategies, strategic
management of change, sustainability thinking, and action planning for change.

After the initial lesson, participants were given the opportunity to suggest an organizational
action and their own individual action item that should be taken to increase the sustainability of
AFRC projects. The objectives of the workshop as well as the set-up of the breakout session
were the same as on Day 1. Individuals were alotted five minutes to complete the Action Item
Input Sheet, which included the following six items:

1. Please describe briefly an Action Item for the Organization that you consider is important
to implement sustainability within Warner Robins (Please be as specific as possible).

2. Why is the implementation of this action item of strategic importance to Warner Robins
(i.e., anticipated impacts, benefits, or implications)?

3. What are the resources required to implemert this action item?

4. Please indicate one specific commitment that the Organization needs to make to
implement this action item.

5. Please indicate one specific commitment that you need to take to implement this action
item.

6. Please indicate the target date for full implementation of this action item.

Answer 5

After participants completed their input sheets, the sheets were provided to GTRI for analysis
and summary. A table summarizing individual responses to questions posed during Workshop 2
can be found as Attachment 6.

Severa organizational action items were repeated by more than one individual on the Action
Item Input Sheet for Workshop 2. These are:

Creation of an organizational policy or vision statement that included sustainability goals
and objectives as amgor part.

Creation of a small working group within the AFRC headquarters to focus on
implementing sustainability within all AF activities.

A commitment to a different approach to projects which will alow sustainability to be
implemented. (e.g., de-emphasize completion schedule and cost as guiding factors;
institute LCA and make decisions based on these analysis; more flexibility in AF
administrative procedures to implement new ideas; implementation at all levels with time
to plan from the beginning).

AFRC should begin to create a greater awareness of sustainability concepts by providing
additional training at all levels (organizational hierarchy) and in all departments of the
AF.
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Incorporation of sustainability criteria into the required statement of work and evaluation
of A-E firms and their submittals.

Supportiveness of upper management in order to encourage implementing sustainability.
Identify opportunities to incorporate sustainability into AFRC projects either on entire
building or oneitem on all projects (e.g., develop one showcase facility per year; adopt
increasingly graduated sustainability goals; find at least one sustainable item to
implement in each funded project).

I nput 6 — Personal Commitment | nput Sheet

After individuals developed an action item for the organization, they were asked to shift their
focus inward to a personal level and complete a personal commitment input sheet. The input
sheet asked the following:

1. Please describe briefly a specific personal commitment that you are willing to make to
Warner Robins, in support of implementing sustainability (Please be as specific as
possible).

2. Why isthis commitment of strategic importance for the success of the implementation of
sustainability?

3. What resources will you require to honor your commitment?

4. Please indicate the target date for full execution of this commitment.

Individuals were also asked to provide a signature to solidify their personal commitment to the
specified action. The personal commitment input sheets were collected by GTRI for inclusion in
the final report.

Answer 6

Attachment 7 contains copies of the Personal Commitment Input Sheet with signatures. While
not all participants signed or completed these sheets, nonethel ess they can provide a point of
departure for identifying interested individuals to successfully implement the action items
recommended in Part 3: Conclusions and Recommendations.

16



Part 3 — Conclusions and Recommendations

Part 3, the final section of this report, describes the overall conclusions drawn from trainees
input during active learning exercises and makes recommendations for further activities to be
undertaken by AFRC to increase the sustainability of their capital projects. This part of the report
includes an assessment of learning and alignment of the HQ-AFRC/CEV team, suggested
sustainability objectives to be adopted as part of policy development, recommended project
strategies and overal action items, barriers that should be addressed to successfully implement
sustainability, and additional recommendations.

Assessment of Learning and Team Alignment

The initial benchmark established in the first interactive learning exercise revealed that most of
the trainees had a good overall understanding of the meaning of sustainability for the built
environment. The broad spectrum of answers identified in the Think-Pair-Share exercise also
illustrated the need for a common operational definition or concept of sustainability asit pertains
to buildings, i.e., one that is meaningful in terms of the kinds of facilities commonly encountered
by AFRC practitioners. The common occurrence of terms such as "environmentally friendly"
leaves room for multiple interpretations of sustainability. While room for interpretation may be
key to successfully implementing sustainability on the diverse projects encountered by AFRC,
more specific, measurable objectives should be established to aid in evaluating the success of
actions taken to increase sustainability on future projects. The next section describes several
suggested objectives in greater detail.

Team aignment is another factor that will be critical for successful implementation of
sustainability objectives. From a strictly subjective standpoint, many training participants seemed
to be actively engaged in the training process, providing one indication that these participants are
interested in the concept of sustainability and willing to align themselves with the objective of
making capital projects more sustainable. The quality of questions posed to the instructors
showed that trainees were comprehending the material being presented and accurately

identifying areas where more information was needed. On the other hand, not all participants
were willing to complete personal commitment input sheets, and severa were unwilling to sign
their names to the sheets. This indicator may reflect the real challenge recognized by many
participants of implementing the concept of sustainability — significant personal commitment,
management backing, economic investment, and training will be required to undertake the
necessary actions. Without full confidence that all resources will be in place, some individuals
may not be ready to personally commit to the topic, and some may not yet have a clear picture of
what such a commitment will entail.

One step towards clarifying the requirements of committing to project sustainability is the
development of clear and measurable objectives to apply both at the level of individua projects
as well as across the organization as a whole. The next sectionidentifies suggested objectives
that can serve as a starting point for developing an AFRC-specific vision, mission, goals, and
statement of objectives for capital projects.
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Suggested Sustainability Goals, Objectives, and Recommendations

Among the policy tools necessary to implement sustainability for capital projects are acommon
organizational vision, mission, overall goas, and specific objectives. Having completed the two
days of training, AFRC personnel now have a basis for understanding the concept of
sustainability and how it applies to capital projects. One specific step that should be taken at this
point is to begin the process of developing these necessary policy tools. As a starting point for
this process, this section identifies several goals along with specific, measurable objectives that
could form a part of the AFRC's policy for sustainable capital facilities. These goals and
objectives derive from participant inputs during the training, and fall into two basic categories:
organizational/management goals and objectives, and project-specific goals and objectives.
Tables 3 and 4 list suggested goals and objectives in these two categories. The two categories
also correspond to recommended AFRC Action Items (Table 3) and Recommended
Sustainability Strategies for AFRC Capital Projects (Table 4).
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Table 3: Organizational/Management Goals and Objectives

GOALS

OBJECTIVES

Establish a common vision and
mission for sustainability for AFRC
capital projects

Draft, circulate for review, and revise a vision and mission statement for AFRC project
sustainability.
Revisit vision annually and revise to reflect new knowledge or project experience.

Establish the knowledge base
necessary to implement
sustainability in capital projects.

Allocate <budget amount> for the purchase of sustainable facility reference materials.
Allocate <budget amount> to send <# of personnel> to LEED training to become LEED
certified.

Allocate <budget amount> for in-depth training on sustainable facility practices for selected
personnel.

Allocate <budget amount> for periodic refresher training for all AFRC/CEV personnel.
Establish a small working group to champion sustainability in AFRC projects, and give
them authority to audit processes/projects and make recommendations for change.

Establish awareness of and
alignment with sustainability
vision/mission among all AFRC
personnel and project team
members.

Develop and disseminate web site or other promotional materials to describe vision/mission
to all AFRC personnel.

Conduct brief lunch n' learn sessions to introduce local personnel to sustainable facility
principles.

Incorporate sustainability criteriain A- E and contractor selection.

Increase the sustainability of future
AFRC capita projects

Utilize the LEED rating system on all applicable future projects, and require a minimum
rating of <bronze, silver, gold, or platinum>.

Identify at least one project per fiscal year to be developed as a showcase sustainable
facility (achieving at least a <specified level> LEED rating), and develop interpretive
displays, web sites, or other informational materials to illustrate the sustainable features of
the facility.

Consider allocating <budget amount> and/or shifting responsibilities to allow sufficient
resources for material and technology research on showcase projects.

Develop sustainability design review criteria, assign responsibility for checking compliance
with these criteria, and establish and incorporate into contracts penalties and/or rewards to
motivate compliance with the criteria.
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Table 4. Project-Specific Goals and Objectives

GOALS

OBJECTIVES

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

Do not develop buildings on portions of sites that meet any of the
criteria specified in LEED Site Credit 1, Requirements.

Conserve existing natural areas and restore damaged areas to
provide habitat and promote biodiversity

On greenfield sites, limit disturbance including earthwork and
clearing of vegetation to 40 feet beyond the building, primary
roadway curbs, and main utility branch trenches; OR, on
previously developed sites, restore a minimum of 50% of the
remaining open area by restoring the health of the soil and
planting native or adapted vegetation.

Reduce the devel opment footprint (including building, access
roads, and parking) to exceed the local zoning's open space
requirement for the site by 25%.

Limit disruption of natural water flows by eliminating storm
water runoff, increasing on-site infiltration, and reducing
contaminants.

Implement a stormwater management plan that meets LEED Site
Credit 2 Requirements.

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

Use high efficiency irrigation technology; OR use captured
rain or recycled site water to reduce potable water
consumption for irrigation by 50% over conventional means.
Use only captured rain or recycled site water for an additional
50% reduction (100% total reduction) of potable water for site
irrigation needs; OR, do not install permanent landscape
irrigation systems.

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

Employ strategies that in aggregate use 20% less water than
the water use baseline calculated for the building (not
including irrigation) after meeting Energy Policy Act of 1992
fixture performance requirements.

Exceed the potable water use reduction by an additional 10%
(30% total efficiency increase).

Achieve increasing levels of energy performance abowe the
prerequisite standard (see LEED category 3) to reduce

Exceed the requirements of ASHRAE Standard 90.1-1999,
demonstrated by a whole building simulation, by <x%>.
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GOALS

OBJECTIVES

environmental impacts associated with excessive energy use.

Verify and ensure that the entire building is designed,
constructed, and calibrated to operate as intended, with third party
quality control assurance.

Implement comprehensive best practice commissioning which at
aminimum includes qualified, third party review of the
following: basis of design, construction documents, and selective
review of system-critical contractor submittals.

Reduce ozone depl etion and support early compliance with the
Montreal Protocol.

Install building level HVAC and refrigeration equipment and fire
suppression systems that do not contain HCFCs or Halon.

Provide for the ongoing accountability and optimization of
building energy and indoor environmental quality performance
over time.

Comply with the installed equipment requirements for continuous
metering as stated in Option B: Methods by Technology of the
US DOE's International Performance Measurement and
Verification Protocol (IPMVP) for the systems stated in LEED
Energy Credit 5 Requirements.

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

Reuse large portions of existing structures during renovation or
redevelopment projects to levels specified by LEED Materials
Credit 1 Requirements.

Divert construction, demolition, and land-clearing debris from
landfill disposal. Redirect recyclable materials back to the
manufacturing process.

Recycle and/or salvage at least 50% (or 75%) of construction,
demoalition, and land clearing waste.

Increase demand for building products that have incorporated
recycled content material, reducing the impacts resulting from
extraction of new material.

Specify a minimum of 25% of building materials that contain
in aggregate, a minimum of 20% post-consumer recycled
content material; OR a minimum of 40% post-industrial
recycled content material.

Specify an additional 25% of materials (50% total) that meet
the aforementioned requirements.

Increase demand for building products that are manufactured
locally, reducing the environmental impacts resulting from
trangportation and supporting the local economy.

Specify a minimum of 20% of building materials that are
manufactured regionally within a radius of 500 miles.

Of these regionally manufactured materias, specify a
minimum of 50% that are extracted, harvested, or recovered
within 500 miles.

Encourage environmentally responsible forest management.

Use a minimum of 50% of wood-based materials certified in
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GOALS

OBJECTIVES

accordance with the Forest Stewardship Council guidelines for
specified wood building components.

Provide capacity for indoor air quality monitoring to sustain long
term occupant health and comfort.

Install a permanent carbon dioxide monitoring system that
provides feedback on space ventilation performance in a form that
affords operational adjustments, AND specify initial operational
set point parameters that maintain indoor carbon dioxide levels no
higher than outdoor levels by more than 530 parts per million at
any time.

Reduce the quantity of indoor air contaminants that are odorous
or potentially irritating to provide installer and occupant health
and comfort.

Paints and coatings must meet or exceed the VOC and chemical
component limits of Green Seal requirements.

Provide a high level of individual occupant control of thermal,
ventilation, and lighting systems to support optimum health,
productivity, and comfort conditions.

Provide a minimum of one operable window and one lighting
control zone per 200 sg. ft. for all occupied areas within 15 feet of
the perimeter wall.
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Barriersto I mplementing Sustainability for AFRC

Severa key themes emerged throughout the training as potential barriers to implementing
sustainability. Proactively addressing these barriers will be important to further aligning the HQ
team with the objective of sustainability, and will enhance the probability of successful
implementation. These barriers are:

Perceived Economic Impacts- participants have concerns that sustainable projects will cost
more, if for no other reason than more research and management will be required in the early
part of the learning curve and/or sustainable materials, contractors, and A-Es are difficult to
find.

Regulatory and Code Restrictions - getting approvals for less conventional technologies and
materials may prove to be more difficult, and must be planned into the process.

Individual and/or Organizational Resistance to Change - always a factor, particularly when
some individuals have a stake in the status quo or when rot everyone believes there is a need
for change

Lack of Necessary Knowledge - as with any new concept, participants feel a need for more
education and training before implementation, to reduce the potential for failure, mistakes, or
other embarrassment. Some participants are also concerned that without awareness of
sustainability goals on the part of all project stakeholders (e.g., from top management down
to the trenches), project team members may inadvertently work against each other.

Lack of Management Buy-In- some participants are not yet confident that their forays into
sustainable capital projects will be backed fully by management support, particularly if
traditional metrics of project success (e.g., budget, completion time) do not prove to be
favorable. Moreover, some participants have concern about changes in command, and are
unwilling to commit to significant change given the possibility of a shift in management
philosophy with personnel changes.

Risk of Failure - participants do not want to be known as the champion of "the next
asbestos"; wanting to wait until new technologies are demonstrated elsewhere is a common
barrier to innovation.

Lack of Appropriate Measures of Project Success - as with management buy-in, this barrier
will require top-down rethinking of project metrics and support for projects that do not meet
traditional project success metrics.

Project Procurement Processes - existing checks, balances, and fragmentation of
responsibilities among organizational departments makes the smooth integration of a new
concept very difficult. One participant remarked, "Congress will have to release control to
implement [this concept]".

Potential Conflicts with Mission Requirements- without careful definition of sustainability
goals and objectives, some participants were concerned that mission requirements might take
second priority.

Additional Recommendations for Breaking Barriers

In addition to the actions recommended in Tables 3 and 4, each of the barriers identified in the
previous section can be addressed in various ways. The following subsections describe suggested
barrier breakers for each of the nine barriers described in the previous section.
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Perceived Economic Impacts

Given the fact that the A/E/C industry is still in the early part of the learning curve, the
perception that sustainable projects cost more isavalid one. In most cases, sufficient data does
not exist to support or refute this perception. Given the degree to which most projects are cost-
driven due to budget processes, one way to address real or perceived economic barriersisto
explicitly build in a cost factor to address potential additional cost items such as time for research
or collection of information, delays or additional costs for acquiring unusual materials or
building systems, premiums for hiring knowledgeable A-E firms or contractors, and the cost of
sustainability evaluation for facility projects.

An aternative approach is to begin with low or no-cost sustainability solutions in order to
establish a history of project economic success. Such solutions could include reuse of existing
structures such as in the Homestead project, or elimination of irrigation systems via the use of
native plantings. In other cases, projects with rapid payback (e.g., within a single budget cycle)
can provide the basis for demonstrating economic success with sustainable projects.

In either case, documentation of the economic impacts of project sustainability is paramount.
Additional training that includes more case studies with economic data can also help to
ameliorate perceptions that sustainable projects cost more.

Regulatory and Code Restrictions

The concern that sustainable projects may have a more difficult time with code approval can be a
real barrier, depending on the familiarity of enforcement officials with alternative building
technologies and their willingness to appreciate alternative interpretations of the building codes.
Strategies for addressing this barrier include compilation of case studies/success stories from
similar buildings, locating precedents in other states, localities, or installations, and taking
responsibility for demonstrating the viability of proposed alternative approaches to enforcement
officials. Options include providing background information to the code official and
demonstrating viability via smulation, modeling, or bench scale testing.

Individual and/or Organizational Resistance to Change

Many reasons to resist change exist, including difference in perceptions, additional burdens or
new responsihilities, lack of management support, or incongruence with organizational or
persona norms. One approach to minimizing resistance to change is to explicitly articulate the
costs and benefits that can result from the change, thereby providing better information as abasis
for amore sound reaction to the possibility of change. As discussed in Module 4 of the training,
more information and a clear articulation of the vision behind the change can increase alignment
of the team behind the change. Identification, education, and top management support of key
playersis critical to generating the momentum necessary for change. Also critical to facilitating
change is the provision of necessary resources, tools, policies, and procedures to ensure that
everyone has the same understanding of what the change entails and how to implement it.
Finally, choosing battles wisely to ensure short-term victories is important to avoid demoralizing
even the most ardent champion of change.
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Lack of Necessary Knowledge

Lack of necessary knowledge is an underlying barrier to many of the other barriers described in
this section. While the introductory training for HQ stakeholders has provided a point of
departure for establishing a common knowledge base and vision for capital project sustainability,
itislikely that additional training will be needed to provide the tools and techniques for actually
implementing sustainability techniques for real projects. Additional information in the form of
case studies, field trips, and other examples canaso help to bridge the gap between idea and
implementation, as well as overcome misperceptions about likelihood of success, economics, or
stakeholder buy-in.

Alternatives for providing necessary knowledge include establishment of a resource center for
HQ personnel (e.g., reference materials, product samples, case studies), follow-on training for
specific project strategies, refresher training on a periodic basis, or devel opment of customized,
detailed procedures and guidelines for sustainable projects. Finally, nothing works better than
actual experience, which may be attained by trial of new strategies or by adding experienced
personnel to the HQ or project teams.

Lack of Management Buy-In

Lack of management buy-in was frequently mentioned by participants, and stems from the very
real concern about what will happen with change of command. This barrier can be addressed by
emphasizing policy trends at afederal level that are increasingly requiring sustainability
concerns to be considered in capital projects. Other approaches could include establishing a
sustainability functional unit or working group of permanent staff that can provide continuity in
the event of a change in command. Ultimately, the only way to address this concern isto
establish the organizational infrastructure that can sustain itself without management buy-inin
the long term. Training, promoting successes, investment in knowledge resources, and creating
awareness of (and subsequent demand for) the benefits of sustainable facilities among all facility
stakeholders can help to achieve this end.

Risk of Failure

Risk of failureisareal concern with respect to any innovation, and can be addressed in two
primary ways. First, more information (e.g., raw data, case studies, analysis tools) can lead to
better decisions with alower risk of failure. However, obtaining and processing that information
will require an expenditure of additional resources. A second strategy is to manage the penalties
associated with failure, particularly when it stems from an attempt to be innovative while seeking
to achieve sustainability objectives. Establishing a knowledgeable core team that can provide
guidance and review of decisions will help to minimize the risk of failure from innovation.

Lack of Appropriate Measures of Project Success

Traditional metrics of project success such astotal installed cost or attainment of schedule are
sometimes a barrier to achieving project sustainability. Consideration should be given to
establishing additional project metrics that are performance based (e.g., viawhole project
commissioning to ensure functionality to design specs), life cycle oriented (i.e., that take into
account not only front end costs but also operations, maintenance, and end of life cycle costs),
and environmental (i.e., that weight as important issues of ecological impact and human health,
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safety, and livability). While such metrics may be a challenge to calculate, they may significantly
impact the perceptions of success at all management levels for facility projects.

Project Procurement Processes

The way in which projects are initiated, scoped, contracted, and turned over for occupation can
be a significant barrier to sustainability. Fragmentation and failure to convey information
between parties as a project passes from initiation to contracting can result in sustainability
features being "value engineered” out of a project in the interest of reducing installed costs, while
significantly increasing life cycle costs.

Changes in policy to improve the procurement process is one way to address this barrier,
although such changes will likely only take place over time. More immediate strategies include
training and education of all project stakeholders about the AFRC's vision and mission for
project sustainability, better documentation of design decisions that gets passed on to
contracting, and feedback review of downstream changes. Application of life cycle-based
metrics of project acceptability can also ensure that both contracting and engineering are making
decisions on the same basis.

During the early phases of a project, specia attention to articulation of a sustainability vision,
development of project-specific sustainability objectives, and allowing all team members to
provide input and achieve ownership in the project goals can aso help to reduce the barrier of
project procurement processes.

Potential Conflicts with Mission Reguirements

The fina barrier stems from the possibility that implementing sustainability strategies for a
project may compromise the ultimate performance of the facility with respect to mission
reguirements. Two approaches can help to mitigate this barrier: better knowledge, and reframing
of the mission to include sustainability. First, better knowledge about the likely performance of
sustainable facility technologies and strategies can provide a greater confidence that they will
perform as intended. The strategies described under "Lack of Necessary Knowledge" can help to
provide this knowledge.

Second, reframing the mission of the AFRC to include sustainability is in aignment with the
established mission of the Air Force in that the health of its people and their environment is basic
to the survival of the United States (see US Air Force Environmentally Responsible Facilities
Guide). Increasing the health and productivity of Air Force personnel is not only a key facet of
facility sustainability, but also a method for increasing mission capability. The basic requirement
is to understand that sustainability is an anthropocentric—i.e., people-centered—concept, just asis
the Air Force mission. With an alignment of sustainability with the Air Force mission, the
implementation of sustainability will enhance, not degrade, the ability of our forces to meet
mission requirements.
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