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Energy Efficiency Initiatives 
 
Austin-Bergstrom International Airport:  Austin-Bergstrom (ABIA) International Airport 
opened in May 1999. The 550,000 square foot terminal building is regarded as model for 
energy efficient terminal building design, exceeding IES energy lighting power limits by 
15% and ASHRAE energy efficiency requirements by 11%. While these standards were 
adopted as part of Texas code in 2001, compliance was voluntary at the time of design 
and construction.  
 
“The central plant provides both chilled and hot water to the terminal. The cooling plant 
consists of four centrifugal chillers with dedicated chilled and condenser water pumps, a 
field-erected three-cell cooling tower with variable frequency fan drives, and a fifteen 
thousand ton-hour thermal storage tank. 
 
The terminal utilizes a mix of cooling systems; each selected for a specific application. 
Large variable air volume air handlers coupled with fan powered VAV boxes/hot water 
coils supply the majority of the may individual zones within the terminal. Constant 
volume unites with hot water coils supply the core of the concourse and are used in other 
single zoned applications. Dedicated units provide cooling for special areas such as 
communications and data closets, electrical, and elevator equipment rooms. Air doors 
with hot water coils help offset infiltration. Outdoor makeup air fans with flow monitors 
and variable frequency drives maintain ventilation air to VAV and large constant volume 
air handlers.  
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A single energy management control system is used to monitor and control both the 
terminal and central plant equipment.”1 
 
The lighting and heating goals energy conservation goals were achieved through the 
integration of a variety of strategies including: 
 

• Premium building insulation; 
• Thermally efficient glass that restricts heat but enables light penetration; 
• Light fixtures that automatically adjust for day lighting; 
• Efficient lights and lamps; 
• High efficiency boilers and chillers; 
• Heating and cooling systems that use primary-secondary piping; 
• Variable speed heating and cooling air flow systems; 
• Air doors to reduce air infiltration; 
• Heating and cooling systems sized to most efficiently meet demand; 
• High efficiency motors with speed controls to that adjust for partial loads; 
• Efficiency piping, electrical, and air flow systems; 
• Central energy management system to enable system integration and to maximize 

efficiency. 
 
ABIA’s central plant includes a 1.6 million gallon thermal storage facility that allows 
cooling needs to be met through off-peak hours, shifting demand from the peak 2 to 8 
p.m. window. The storage capacity of 15,000 ton-hours results in an “…electric demand 
reduction of over 1,800KW…” and a significant saving in utility costs.2 
 
In terms of the continued operation and maintenance, a “transition training manager” was 
hired to coordinate training for airport staff, tenants, and contractors prior to occupancy 
of the terminal and central heating and cooling plant. Heating, lighting, cooling, and 
ventilation systems were tested and balanced prior to occupancy with operations 
coordinated by a Central Energy Management System. Additionally, a “…PC based 
Facility Maintenance Management System…”3 was implemented to monitor timely 
maintenance and tenant energy use was metered and monitored to insure efficient 
operations. 
 
As a product of these integrated initiatives and as noted on Table 1, ABIA saves 1,100 
kW in annual electrical peak demand savings and 2,267 MWh in annual electrical energy 
savings.  This is equivalent to about $259,000 a year in annual utility cost savings and 
over a million dollars in savings since the airport opened. In addition, through the use of 
thermal storage, ABIA has shifted demand to off-peak hours; further reducing energy 
costs (Table 1). 
 

                                                 
1 Austin-Bergstrom International Airport Summary, 2000, Environmental Conservation and Services 
Department, City of Austin 
2 Ibid 
3 Ibid 
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Creating an Energy Efficient Terminal at ABIA and Lessons Learned 
 

Laying the groundwork 
 
The Director of ABIA is hired by the Austin City Manager, who in turn is employed by 
the City Council (the Council).  The Council has exhibited a strong and historic 
commitment to energy efficiency, which began with the 1988 formation of the Municipal 
Energy Conservation Program which operates under the City of Austin Environmental 
and Conservation Services Department (EDSD).  
 
In 1991, at the direction of the City Council, the Green Building residential design 
program was created which required new buildings to meet defined heating, lighting, 
cooling, insulation, and ventilation requirements. The program was developed in 
cooperation with area builders and was broadly embraced by both the public and private 
sector for its ability to improve new building standards while improving the quality of life 
for residents while creating long-term savings in energy costs.  
 
The conceptual design of ABIA began in 1993 and was paralleled by the growing interest 
of the City Council and ECSD in broadening the residential Green Building program to 
include all municipal facilities including the new airport. This momentum peaked on 
February 24th, 1994 with unanimous passage of a Council resolution requiring ECSD to 
“develop guidelines for sustainable building practices for non-residential buildings within 
6 months.” Less than two months later, the Department completed Guidelines for a 
Sustainable New Austin Airport (April 22, 1994).    
 

Six Phases to Sustainable Development 
 

According to the Austin Green Building Program, “Sustainable Design Checklist for 
Buildings”, there are six phases to sustainable development:  1) Pre-Design; 2) Schematic 
Design; 3) Design/Development; 4) Construction Management; 5) Commissioning; and 
6) Post-occupancy. Pre-Design includes establishing the general objectives for the 
building, establishing the tentative project budget, establishing Commissioning policy 
and designating a Commissioning authority. Importantly, the Schematic Design phase is 
when the Design Team is typically formed. This phase includes developing energy and 
environmental guidelines for the building, addressing issues related to siting, the building 
envelope, mechanical system, and lighting issues. The design/development phase is when 
the plans and systems are detailed, approved, the budget is finalized and construction 
begins. 
 

Creating a Green Terminal Building:  Playing Catch-Up 
 
In the Spring of 1993, the Austin-Bergstrom Aviation Department issued an RFP for the 
design and engineering of ABIA. It did not include a commitment to green building 
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design nor did it explicitly seek to attract firms with proven expertise in sustainable 
development.    
 
The firm that was selected to do the A & E work, however, had proven expertise in green 
buildings. They had previously designed the Austin Convention Center and the Texas 
State Office Building. Both were and continue to be cited in Texas as models for energy 
efficiency.     
 
Soon after beginning its work, PSP together with the AD formed the ABIA Design Team 
(DT) which included the A & E firm's senior representatives, senior managers of the 
Aviation Department and representatives of the airlines that would be tenants of the new 
facility. The airlines had opposed construction of the new airport for budgetary reasons 
and were committed to minimizing costs. The Aviation Department wished to minimize 
long-term maintenance expenses and risks associated with constructing the new facility.  
 
This caused PSP to be caught in a sometimes challenging balancing act in which they 
supported sustainability components, following the historic commitment of the City 
Council to green buildings, while at the same time responding to the day-to-day priorities 
of the Aviation Department and the airlines.    
 
On April 12, 1994, the Assistant Director of ECSD sent a memo to the Assistant City 
Manager, the Director of the Aviation Department, the Director of the Electric Utility 
(EUD), and the Director of the Water & Wastewater Department (WWD) advising them 
of “…design issues that need to be considered with respect to the airport design 
development phase.”  This marked the Department’s first formal foray into the traditional 
planning domain of the Aviation Department. The Design Team had completed the Pre-
Design and Schematic Design phases of the facility and were entering into the Design 
Development phase which was to begin with a presentation to the City Council on April 
21st. Operating in this capacity, ECSD also provided valuable reinforcement to the DT in 
creating a green facility. The memo from ECSD (attachment A), presented several 
recommendations:   
 

First, Guidelines for a Sustainable New Austin  Airport (April 22, 1994), just 
completed by ECSD, should be incorporated by the Design Team into the next 
phase of Design and Development.  

 
Second, a duel fuel gas turbine generation station (a combined cycle co-generator) 
should be built by the EUD. It would generate sufficient electricity to power the 
facility and waste heat could be utilized for hot water, space heating, and to 
produce chilled water. ECSD estimated minimum cost savings to the airport of 
$80,000 to $100,000 annually accompanied by significant environmental benefits. 
ECSD also offered to pay for the net incremental costs of absorption chillers 
versus the more traditional electric chiller/ natural gas boiler plant. They 
estimated that the incremental cost of $325,000 would be completely offset 
through savings from backup power and electricity.  
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Third, since schematic drawings had already been completed, ECSD asked that 
they be reviewed for energy efficiency. They also requested that the design 
project schedule be adjusted to permit adequate time (2-3 weeks) to provide 
recommendations for improving efficiency; and that $500,000 in ECSD’s 
available funding be allocated to assist in creating energy conservation projects 
for the new facility.  

 
 Challenges, accomplishments, and lessons learned 
 
According to several sources, although many key building efficiency and power 
generation recommendations such as co-generation and thermal storage had previously 
been suggested by PSP and promoted by ECSD, these ideas were not, by and large, 
warmly embraced by other members of the DT including the AD and airlines. This was 
primarily due to concerns about cost, reliability, maintenance, and schedule.   
 
Challenge #1.  PSP was effectively answering to two clients with differing emphases:  
the Austin City Council (ECSD) and the AD. Although the AD technically worked under 
the auspices of the Council, the AD managed day to day operations of the contractor 
(PSP) and the Council had historically provided the AD with significant latitude in 
managing its operations.  
 
ECSD was tasked by the Council to insure that the new ABIA was an energy efficient 
facility. But they entered the scene relatively late, after schematic design had already 
been completed. This was perceived as an intrusion by some members of the DT which 
did not wish to revisit decisions already made in schematic design that might result in 
delays, increased costs, and perceived operational risks.    
 
Challenge #2. There was the sense that the City Council was sending conflicting 
messages. On one hand, members had stated their preference for a dramatic building 
envelope with open spaces, high ceilings, and walls of glass permitting passengers and 
tenants to see the airfield and aircraft from throughout the terminal. They wanted the 
project built on time and within budget, but they also wanted an energy efficient facility.   
 

Lessons Learned:  Energy advocates can maximize the opportunities for success 
by integrating energy efficiency objectives and criteria into the Pre-Design/ 
Schematic (e.g., Conceptual) Design phases of terminal development. This can be 
accomplished through development of a design basis memorandum that 
establishes an ongoing commitment to efficiency and is appended to the RFP for 
conceptual design. This includes establishing an explicit emphasis on energy 
efficiency, a commitment to building commissioning, and a budget and schedule 
that reflects this emphasis. Starting late increases the degree of resistance since 
schedules, budgets, siting, building envelope, and aesthetic criteria are already 
established. This approach can help to attract design and engineering firms with 
proven expertise in building efficiency and innovative power generation.  
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In many cases, however, additional efforts are necessary to since the capabilities 
of A & E firms can be limited by the composition and dynamics of the DT. For 
these reasons, it is important to have an energy expert/advocate on the DT or 
serving as a liaison between the Team and decision-makers supporting green 
building design, to help monitor and reinforce wise decisions. This presence 
should exist from conceptual design through occupancy. At ABIA, ECSD helped 
to fulfill this role. 
 
DFW International Airport included language in its design basis memo for 
Terminal F which stated (April 21, 2001):  “DFW will vigorously pursue means 
to reduce energy consumption and to develop clean, secure sources of energy 
required for the operation of Terminal F. This effort is expected to reduce the 
heating and cooling budget for the terminal.” DFW also explored appointment of 
an energy advocate that would participate on the design team and monitor the 
project from conceptual design through occupancy. This individual would work 
cooperatively with the Design Team although reporting directly to DFW 
management. 
 
At Midway International Airport, to provide further checks and balances, one firm 
was retained to develop the Design Criteria Manual which presented the broad 
concept and standard of quality the City of Chicago was seeking. The Manual set 
the ground rules for design in a non-technical manner. This included energy 
objectives, the general building envelope, and the location of roads, transit, and 
parking facilities. It also estimates budget using square foot budget established by 
client. This is similar to Austin’s “pre-design” phase. 
 
A few months before the manual was completed, a different firm with more 
technical skills was retained to begin designing the facility. The design firm was 
tasked to follow the concepts established in the Criteria Manual, but to provide 
more technical detail and affirm the estimated costs. The interaction between the 
two firms also helped to insure compliance with objectives of manual.  

 
Challenge #3. Aviation departments and airlines which often dominate design teams are 
commonly most concerned safety, reliability, freedom from liability, budgets, and 
schedules. At Austin, certain members of the DT were concerned that the Guidelines 
developed by the ECSD were unrealistic, onerous, and would result in delaying 
completion of the airport while inflating its budget. As an alternative, they asked the 
airport to create a checklist of energy efficient and sustainable development strategies, to 
set an energy efficiency target, and to allow the AD and DT to select those combinations 
of strategies that made the most sense.  
 
ECSD complied, created a checklist (attachment B), and established conservation targets 
of exceeding IES lighting power limits by at least 15% and ASHRAE building efficiency 
requirements by at least 10%. Among the recommendations implemented was creating a 
building Commissioning program based upon ASHRAE guidelines. 
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Lessons Learned: Identifying those programs that can be cost-effectively 
implemented with net incremental expenses repaid through energy savings and 
then quantifying the projected energy savings is a politically attractive method for 
promoting conservation programs and establishing aggressive but achievable 
conservation targets. According to many experts, energy savings of 20-40% are 
achievable compared to conventional terminal design. With proper planning, 
building Commissioning is also essential to insure that the completed facilities 
operate as designed. 
 
While percent reduction from ASHRAE and IES requirements are attractive 
methods for goal setting, other options may also merit examination including:  
Establishing a LEEDS rating compliance goal or by establishing a btu/sq.ft. 
budget based upon contemporary airport terminals in similar climates and then 
targeting a conservation goal exceeding this baseline by a specific percentage.    

 
Challenge #4.  Sources reported that negotiations between the DT and ECSD were 
cordial but resembled a running battle, in which many recommendations including the 
use of cogeneration were rejected as too costly and complicated for the EUD to undertake 
in the available timeframe. By and large, strategies that could save money without 
delaying the project were accepted, such as thermal storage.  
 
But ECSD had to take care to illustrate the proven nature of the strategies to gain 
acceptance. For example, software was developed to visually illustrate how day-lighting 
could brighten the terminal and reduce electricity costs.  In the end, backing provided by 
the City Council provided important impetus in breaking impasses and getting many 
strategies implemented.   
 

Lessons learned: For a variety of reasons mentioned earlier, airports and their 
Design Teams are often adverse to perceived risk and used to operating quasi-
independently. In these situations it is essential to have strong political backing to 
break impasses, or conservation plans may become derailed or diluted. It is also 
helpful if the decision-makers that oversee airport operations provide energy-wise 
guidance to the airport and DT from the outset, providing some degree of 
flexibility in dictating aesthetics and other factors that may influence the building 
envelope and schematic design. Seed money to support efficiency projects from 
state/local energy offices (such as ECSD) or other sources can also help to 
address concerns regarding costs and encourage cooperation from the DT (e.g., 
airports and airlines). 

 
Challenge #5.  As construction of the terminal moved through the construction phase, 
short-cuts occurred to stay within the budget and timeline. As the project moved closer to 
the scheduled opening date, there was a tendency to abandon some commitments seen as 
discretionary and to make compromises with conservation investments. Issues such as 
building Commissioning also quickly became lost in the shuffle. 
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Lessons learned:  To insure that the heating, lighting, cooling, and ventilation 
systems operate as designed, it is critical that a building Commissioning program 
and authority be established as an integral part of the Pre-Design process. It is 
also important to appoint an “energy advocate” as part of the Design Team. This 
individual should participate in all team meetings and conduct liaison between 
City Council, the contractor, A & E team, and airport managers. This advocate 
can play a pivotal role in promoting and monitoring progress from conceptual 
design through the commissioning phase and help to insure that conservation 
programs are not forgotten or compromised as the project moves through 
completion. 

 
Challenge #6. No programs were established to compel the purchase of energy efficient 
products, including computers, office machines, and plug-in fixtures post-occupancy. 
 

Lessons learned:  There are a variety of federal programs providing guidance to 
government and businesses for purchasing energy efficient products ranging from 
lighting, computers, and office equipment to exit signs and water coolers. EPA’s 
Energy Star program provides energy ratings for various products and guidance 
on where they can be purchased. The program also provides Energy Star 
recognition for buildings that exhibit overall energy performance that is in the top 
25% of similar buildings nationwide.   

  
 
   


