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This report represents a compilation of FY-2001 activities at the FAA and documents the progress made toward achieving the energy efficiency and water conservation requirements of the National Energy Conservation Policy Act, as amended.  It also summarizes specific activities underway to implement the provisions of 


Executive Order (EO) 13123.





   I.     Management and Administration





Energy Management Infrastructure





1.  Senior Agency Official.  The senior official for the agency regarding energy and water management activities is the agency’s policy official - the Assistant Administrator for Policy, Planning, and International Aviation (API).  API ensures appropriate development of the agency’s energy and water conservation policy and programs.





Energy policy is developed at headquarters with input from the regions and centers.  At FAA Washington headquarters, the focal point for energy policy management is the Environment, Energy, and Employee Safety Division of the Office of Environment and Energy (AEE).  This office reports to the Assistant Administrator for Policy, Planning, and International Aviation (API-1), who reports directly to the Administrator.





2.  Agency Energy Team.  The FAA energy management organizational structure consists of representatives at the Washington headquarters, the nine regional offices, the Mike Monroney Aeronautical Center (MMAC), and the William J. Hughes Technical Center (ACT).   





In headquarters, the National Energy Program Manager resides in the Environmental, Energy, and Safety Division, AFZ-800.  The person in this position is the liaison with the regions and numerous interfacing offices in FAA headquarters regarding the implementation of the program.





The regional offices have operational responsibility for the National Airspace System (NAS) buildings and facilities within their regions.  The Aeronautical Center, located in Oklahoma City, Oklahoma, and the Technical Center located in Atlantic City, New Jersey have operational responsibility for the buildings and facilities at their respective locations.





Regional Energy Managers (REM’s) and Center Energy Managers (CEM’s) have the primary responsibility for implementing the Energy Management Program within the regions and at the centers.  Contract support may be used on a temporary or full-time basis to reduce the workload of full-time employees.





In the regions, the REM and the Airway Facilities (AAF) Regional Division Manager appoint a Regional Energy Management Team (REMT) to assist and advise the REM.  A Systems Maintenance Office (SMO) Energy Coordinator works primarily with the managers of each SMO, but also with the REM on energy program issues.  The REM and the SMO Manager may also appoint a Facility Energy Coordinator (FEC) for facilities where there is a significant potential for energy conservation. 





At the MMAC, the team consists of a CEM and a network of 38 organizational energy coordinators and points-of-contact for the work to be accomplished in this campus-like complex of buildings.  A strong program for promoting energy awareness throughout the complex has been put in place so the users of the energy can be more responsible for and conscious of energy conservation as a corporate and an individual issue of priority.     





At the ACT, the team consists of the CEM and a mechanical engineer, who performs energy management duties as a collateral duty.  The engineer’s energy management duties include identifying savings opportunities, planning, performing engineering calculations, and preparing construction documents to procure energy efficient products and services.  





Although the structure of the various teams in the regions and at the centers may be different, the FAA encourages energy management team members to work collaboratively across organizational boundaries to advance the work of the agency’s energy management efforts.  For example, traditionally each year representatives from the regions and the centers, including the energy managers and various team members, have the opportunity to meet for one or two FAA Energy Management Workshops.   These workshops, which are hosted by the National Energy Program Manager in AFZ-800, create a learning and a cooperative sharing environment for those involved in energy efficiency and water conservation management throughout the agency.





B.	Management Tools.





Awards (Employee Incentive Programs).   





Each year the Office of Environment and Energy administers the FAA Administrator’s Environmental Excellence Awards.   In FY-2001, the 


AFZ-800 National Energy Program Manager received an award for Excellence in Resource Conservation.





MMAC reports:  In the absence of funds for monetary awards, MMAC Energy Coordinators have established a variety of other means aimed at increasing energy awareness and commitment as a part of everyone's daily activities.  Letters of appreciation and commendation, energy slogan contests awards, and certificates are given for particularly noteworthy contributions.  Suggestions from management, the union, and the employees are pursued to completion or a logical closure.  In addition, two awards were received from the national level recognizing individual exemplary contributions.





ACT reports:  The Technical Center encourages use of employee incentive programs and has awarded employees for their outstanding roles in energy conservation activities.  No individual awards were given this fiscal year.  





Performance Evaluations.  An energy conservation performance goal is being prepared by AFZ-800 for inclusion in the AAF Senior Executives Performance Agreements.  The goal is to attain a 4 percent reduction at the standard buildings in each region.





At the MMAC, the performance evaluations of approximately 40 managers and supervisors now include specific responsibilities for energy and water conservation.  Modifications to additional performance evaluations are planned for the near future.





At the ACT, energy conservation related activity has been added as a line item to the position description of the Center’s senior energy official.





Training and Education.  AFZ-800 developed, hosted, and funded one national training workshop in FY-2001 for all of the Regional Energy Managers.  The fall workshop was held in Kansas City, MO.  Some of the areas of training were innovative passive cooling technology and fuel cell technology applications.  In addition, an educational tour of the Western Resources Energy Resource Center was arranged.  This Resource Center utilizes wind turbines to generate grid power.





AFZ continues to arrange for training for regional personnel who are critical to the implementation of Energy Savings Performance Contracts (ESPC’s).  The Department of Energy (DOE), Federal Energy Management Program (FEMP), sponsors these workshops.


	


MMAC reports:  Limited funds have been allocated for travel, training, or education.  However, energy conservation awareness is continuously promoted by the CEM with the aid of workshop materials from the Association of Energy Engineers, videotaped Energy Management Workshops telecast by FEMP, and extensive energy management information obtained from the DOE/FEMP websites.  The CEM maintains an open door policy to MMAC organizations for training.  When energy saving opportunities arise, the CEM trains and/or works with the employees, unions, contracting officers, and MMAC organizations as needed.  





A Federal Utility Partnership Working Group (FUPWG) session was held in Oklahoma City.  The Architecture and Engineering Division, AMP-400A Team Coordinator and the CEM attended.  The seminar was followed by a meeting between DOE officials and the AMP-400 Team Coordinator.  Funding to replace old inefficient equipment is needed; utility partnerships may be a future resource.





The Technical Center has been active in providing opportunities for energy team members to attend energy-related training and energy-related workshops.  In FY-2001, a team member attended an energy workshop.





Showcase Facilities.   The new large terminal radar approach control (TRACON) that was commissioned this year in Peach Tree, GA, although not an official FAA showcase facility, incorporates many of the energy saving technologies that a showcase building should have.  These technologies include comprehensive automatic controls, high efficiency lighting, above standard building insulation, and high efficiency motors.





The MMAC is a secure facility not open to the general public, so designations such as Showcase Facilities, Energy Star Buildings, or Million Solar Roofs have not been pursued in the usual sense.  However, showcase design principles are incorporated into facility designs and specifications.  





For example, construction was completed on a new $14 million, 103,500 square foot Technical Support Facility (TSF) with the design goal of 80,000 Btu-per-gross-square-foot-per year (Btu/GSF/yr) or less.   FY-2001 energy performance is established at 47,307 Btuh/GSF.  Also, a complete renovation was finished on a 58,222 square foot facility with a design ceiling of under 96,000 Btu/GSF/yr.  These two projects reflect the new design approach to compliance with EO 13123 and 10 Code of Federal Regulations (CFR) 435 and 436 established within AMP-400. 





Energy Efficiency Performance.





   Energy Reduction Performance.   


The Energy Management Reporting System (EMRS) is used to collect a large portion of this data.  EMRS is being reviewed for reporting improvements.  If more accurate information becomes available, the FAA will adjust its data reports to reflect all modifications.





Standard Buildings.  FAA energy use for standard buildings:


  


FY-1985   183,257  Btu/GSF


FY-2001   125,787  Btu/GSF





This is a decrease of 31.36 percent between FY-1985 and FY-2001.  There was a decrease of 4.62 percent between FY-2000 and FY-2001. 





See the FAA Data Report (Attachment B) for additional energy use information.    





2.      Industrial and Laboratory Facilities.  The FAA has no buildings and facilities in this category at this time.





3.      Exempt Facilities.  The list of exempt buildings and facilities and the explanations for their exemptions are included with the Data Report.  (See Attachment B.) 





In general, because of the large number of buildings and facilities, the FAA is still re-evaluating its exempt buildings and facilities list to determine which spaces have characteristics that will require them to be recategorized into either the standard or industrial categories. 


		


This year, as in previous years since 1995, some spaces were moved from the exempt list to the standard buildings list.  Our consumption reports for the base year and subsequent years have been adjusted to reflect those changes, as well.  The FAA will continue to perform a systematic review of our spaces considering the latest DOE reporting criteria.





It should be noted that energy use reduction planning and conservation measures are being implemented for the exempt spaces, as well as for the facilities in the standard building category.





4.      Tactical Vehicles.   The FAA has a very small number of propane-powered tugs and transport vehicles at the Technical Center.  The liquefied propane gas (LPG) consumption data is reported in the FY-2001 report.  Prior to 2001, all LPG consumption was charged to the Exempt Buildings category.





B.     Renewable Energy.   In accordance with EO 13123, the FAA is developing procedures for purchasing power generated from renewable energy sources. To date, the FAA has not specifically purchased by contract any renewable generated electricity.





For the MMAC:  Life-cycle cost (LCC) analyses for renewable energy sources will be recommended to be included in all audits started in FY-2002.  Renewable energy sources are not cost effective at this time, but are expected to be in the near future.  LCC analyses may be used to predict future installations of renewable energy sources for interested parties.





Self-generated renewable energy.  AFZ reports:  The FAA generated approximately 0.8 BBtus of renewable energy in FY-2001 from a combination of solar and wind generation.  This is an approximate 12.5 percent increase from FY-2000.





MMAC reports:  The MMAC is working with Dr. Ed Cannon, of the National Renewable Energy Laboratory, investigating the feasibility of wind energy at the facility.





In addition, plate and frame heat exchangers were installed in several buildings for free cooling in-lieu-of inefficient “cold weather” electric chiller operations.  The AMP organization is acting aggressively to make this new energy conservation measure (ECM) successful.  The resulting energy reductions will be realized in FY-2002 and become standard operation.





Purchased renewable energy.  The FAA purchased no Green Power in 


         FY-2001.





Million Solar Roofs (MSR).  The agency has 40 remote solar sites that qualify for this category in FY-2001.  This is an increase of 28 percent over FY-2000.





C.     Petroleum.  For FAA Building Petroleum based fuels:





Standard Buildings


FY-1985 Fuel Oil 380,300 gal.


FY-2001 Fuel Oil 5,900 gal.





This is a 98.44 percent decrease. This decrease is attributed to FAA’s Technical Center discontinuing the use of fuel oil and conversion to natural gas.  Natural gas was not available there in FY-1985.  Natural gas was installed prior to FY-1995.  No other petroleum-based fuels were in use in the Standard Buildings category during FY-1985.





Exempt Buildings


FY-1985 Fuel Oil 1,901,000 gal.


FY-2001 Fuel Oil 2,178,300 gal





This is a 14.58 percent increase. This increase can be attributed to FAA’s use of fuel oil for the emergency generators to supply power to the facility housed in the buildings during the times of a power failure.  Quite a number of additional power generators were added to the system between FY-1985 and FY-2001.





FY-1985 Diesel Fuel 162,000 gal.


FY-2001 Diesel Fuel 151,000 gal. 





This is a 6.8 percent decrease.  Many of the larger diesel engines require diesel fuel.  This change may be due to the engine run time requirements due to power failures.





FY-1985 Generator Gas 133,000 gal.


FY-2001 Generator Gas 77,100 gal





This is a 42 percent decrease. 





D.     Water Conservation.  AFZ reports:  Airway Facilities has not yet begun to track its savings in water consumption with the EMRS.  AFZ is estimating consumption until EMRS is enhanced to monitor water consumption.  This initiative will be under taken beginning in FY-2002.





MMAC reports:  The first phase of the water conservation program was the FY-1995 installation of sewage meters so that sewage charges would accurately reflect the actual volume discharged.  Prior to that, sewage billing was based on the total water inflow, and did not account for non-sewage water used such as for industrial processes, cooling tower evaporation, and lawn watering operations.  





The installation of sewage and water meters completed the first phase of the MMAC water conservation effort.  





A MMAC Water Use Prioritization Survey was completed in June 2001.  Based on that survey, the MMAC receives 330,000 gallons of water per day.  Additionally, 120,000 gallons of sanitary sewage is discharged.  There is no individual facility metering to date.     


	


III.      Implementation Strategies.





A.     Life-Cycle Cost Analysis.   AFZ reports:  Before implementing an energy audit recommendation a LCC analysis is run to ensure the project is cost effective.  The level of LCC analysis depends on the cost of the ECM.  The methodology of the National Institute of Standards and Technology (NIST) Handbook 134 and accompanying software are used when the complexity of the project warrants it.





For example, a project recently completed in the FAA’s Central Region was the retrofit of the Arlington, IA, air route surveillance radar (ARSR).  This project was shown to be life-cycle cost effective with a return on investment of 8 years.





MMAC reports:  LCC analyses are performed for all facility modifications or energy conservation measures.  The MMAC has a complete staff of licensed architects and professional engineers who provide design and construction services in accordance with EO 13123, 10 CFR's 435 and 436.  The CEM provided copies (13 each) of applicable CFR's to the design and project managers, and recommended specific revisions to the Architecture and Engineering (A&E) service contracts to reflect these standards and design criteria.  The ASHRAE Standard 90.1, "Energy Efficient Design," is the manual of choice by the architects and designers, and was also provided for regular use by the design professionals.





B.     Facility Energy Audits.  The AFZ-800 Energy Program Office is on track with the goals established by the Ten Year Audit Plan issued in September of 1996.  The primary methods used for completing the audits are contract staff support, DOE SAVENERGY audits, and Energy Service Contractors.


The FAA’s Southern Region has used the SAVENERGY program extensively to identify over a million dollars of ECM’s there.





MMAC’s 10-Year Audit Plan Status Report gives overall totals of audited buildings and GSF.  To date, 2.534 million GSF or 89.2 percent of all MMAC facilities have been audited.  AMP-400 adds to the MMAC audit library with each new major construction and renovation project.  The TSF facility project, mentioned above, utilized the energy audit as a key design tool resulting in an energy performance of 47,307 Btuh/GSF for FY-2001.





At the ACT, energy audits were conducted in FY-2001 for additional buildings in the exempt group.  The Center is meeting the requirements of the Energy Policy Act of 1992 and EO 13123 by conducting energy audits of 10 percent of its facilities per year.  














C.     Financing Mechanisms.  AFZ-800 provided $250K of direct funding to the regions for the installation of energy efficient technologies.  


         The Great Lakes Region received a $42K grant from DOE for the installation of a wind turbine at the Green Bay, WI, remote center air/ground communications facility (RCAG).  Both the New England and Northwest Mountain Regions have ESPC's in the Energy Service Company final proposal review stage.





In July 2001, the Director of the Office of Environment and Energy issued agencywide a retained savings policy memorandum.  This policy memorandum encourages the use of ESPC’s and provides guidance for retaining cost savings generated as a result of ESPC’s and utility efficiency rebates and reinvesting these savings into the Energy Program.  





MMAC reports:  The only funds available for energy conservation have been those allocated to ECM’s by the MMAC’s Director of the Office of Facility Management.  These funds have been severely limited relative to budget requests for planned ECM's.  The CEM has briefed managers at all levels on the benefits of federal utility partnerships.  The CEM anticipates that the federal utility partnership mechanism or other funding resources will be required in the future in construction and renovation projects in order to maintain the energy use reduction rates realized at the MMAC between 


FY-1995 and FY-2001.





D.     Energy Star and Other Energy-Efficient Products.  Whenever practical, energy efficient products that meet the agency’s specific performance requirements and are cost effective are specified for use as stand alone equipment and system components.  Energy efficient criteria have been incorporated into the FAA In-Service Master Specification for new systems. New system specifications are reviewed and applicable energy efficiency criteria are included.  Other national systems that were reviewed in FY-2001 to include energy efficiency criteria were the Sustained Power Systems, the Stand Alone Towers, and the NAS Subsystem Initial Requirements Checklist.





E.     Energy Star Buildings.  All new FAA buildings are designed to meet or exceed the requirements of FAA-Standard-033, which exceeds the requirements for Energy Star Building certification.  One such building recently completed is the new Western-Pacific Region’s Honolulu Combined Facility.





F.     Sustainable Building Design.  Sustainable design requirements are being incorporated into national design master specifications through the Needs Source Book for the Airway Facilities Designs Initial Requirements Document.





Sustainable building design principles are currently being used for two MMAC facilities, the Security Control Center and the Screening Facility, which are under design.





G.    Energy Efficiency in Lease Provisions.    In FY-1999, the AFZ-800 Energy Program Office began working with the General Services Administration (GSA) Center for Excellence to ensure that FAA designed, built, and leased space from the GSA meets the high efficiency standards of Energy Star Buildings.  This process has continued through FY-2001. 





At the MMAC, the CEM reviews all Office of Acquisition Services lease provisions to verify inclusion of appropriate clauses for energy compliance to ensure that lease decisions support MMAC energy goals and mandates.





H.     Industrial Facility Efficiency Improvements.   The FAA has no buildings classified in this category.





I.      Highly Efficient Systems.   AFZ reports:  In the Great Lakes Region a project is underway to retrofit the Minneapolis, MN, Airport Traffic Control Tower (ATCT) with two air-cooled chillers.  The air-cooled chillers will only be operated in the winter when the ambient air temperature is below 25 degrees Fahrenheit.  The chillers use outdoor air to cool the chilled water through a plate and tube heat exchanger.  This eliminates the necessity to operate one of the three 120-ton mechanical chillers to cool the automated radar terminal system (ARTS) equipment, TRACON, and control tower cab.  In addition to saving approximately $12,000 in annual energy costs, the system will significantly reduce system down time and compressor replacement costs caused by short cycling, saving an additional $45,000 annually.





MMAC reports:  AMP-400 has designed and installed a piping loop system interconnecting five buildings and their heating, ventilating, and air conditioning (HVAC) systems so the five systems can be staged individually, as needed, to provide more efficient HVAC.  The resulting energy reductions will be realized in FY-2001 and full metering may become available in FY-2002 to establish notable energy performance.  





ACT reports:  The energy retrofit projects listed below were completed in FY-2001. 





Building 300 Cafeteria Lighting


Seventeen existing 200-watts incandescent lighting fixtures were replaced with more energy efficient lighting and electronic ballasts.  The energy savings are estimated as 8,049 kwh.








Buildings 28, 214, 203, 206, 285, and 309 Lighting Upgrades


For these exempt buildings, all existing lighting was retrofitted with more energy efficient lighting.  The energy savings are estimated as 51,149 kwh.                                                                                   





Buildings 315, 318, and 319 Lighting Upgrades


All lighting fixtures in buildings 315, 318, and 319 were retrofitted with energy efficient lighting and ballasts.  Estimated energy savings are 76,445 kwh.





Metering and Monitoring


A contract was awarded to Conective Power Utility to install electric metering devices for all buildings that did not have one in place.  The Center had installed new electric meters for all of the standard buildings in 1996.  When the new building automation system, Andover controls, was installed, a major effort began to connect these electric meters to this building automation system (BAS).  The Center will be able to keep track of actual electrical energy consumption in its standard buildings.





Building 300 HVAC Duct Cleaning and Air Balancing


All existing HVAC systems, AC-2, AC-3, AC-4, and AC-5, in building 300 were cleaned to improve indoor air quality and to increase systems operations efficiency.  The air balancing tests revealed that all units were drawing in more outside air than needed.  The systems were air balanced to reduce energy wastes and maintain proper airflow in the building.  It’s estimated that 14,856 kwh electrical energy and 1,400 therms of natural gas will be saved assuming that the units are operated for 12 hours a day.  





Energy Audit


A detailed lighting energy audit was conducted for 26 exempt facilities.  The comprehensive audit revealed that with relatively inexpensive lighting upgrades at these facilities 273,565 kwh of energy could be saved annually resulting in a significant reduction in regional air pollutants. 





Building 210 HVAC Duct Cleaning


All existing air conditioning systems in building 210 were cleaned. 


All associated ductwork was cleaned and reinsulated, as needed, to make the systems more energy efficient. 





Solar Ventilation Preheat System for Building 301


In FY-2001, the Center received assistance from DOE with renewable resources.  DOE will design a solar preheat system for the hangar building.  Building 301 has a south-facing wall with 14,399 square feet.  The design effort indicates that funding in the amount of $205,400 is needed to install this system.  This will save 2,487 MMBtu in energy consumption and reduce natural gas consumption by 35,524 therms.  The simple payback is estimated as 7.2 years.


 


9.   Construct Fire Protection Water Storage Tanks. 


The construction of two water storage tanks has been completed.  This project, which will be in operation in FY-2002, will use a much smaller pump.  The existing 125 horsepower pump, which runs continuously, will be taken out of the line and removed completely.  The energy savings are estimated as 927,415 kwh.





Emission Control


It is estimated that the energy retrofit projects completed in FY-2001 will reduce environmental pollution by the following amounts:


CO2       240,882 Lbs


SO2	   1,758 Lbs


NOx	      929 Lbs





J.     Off-Grid Generation.  AFZ reports:  In FY-2001, the FAA installed 3.5kw of photovoltaic panels and 800 watts of wind turbine power in the               Western-Pacific Region.  The systems are installed at 1 RCAG and 2 radio communications links (RCL's).  AFZ-800 financed the photovoltaic and wind turbine hybrid system at the RCAG.  The system is being used to provide primary power for the RCAG; any excess power is sold back to the grid through net metering.





MMAC reports:  The CEM holds periodic meetings with local utility companies, has acquired software, and has developed base electricity usage profiles.  While off-grid generation is not currently an available resource, demand and load profile management are seen as a conservation area into which we are moving aggressively.





K.     Electrical Load Reduction Measures.   MMAC reports:  Looking ahead, one of MMAC Energy Management's most important and promising goals for FY-2002 is to identify and institute strategies to optimize energy efficiency while minimizing costs.  Now that the complement of per-building energy metering is substantial and growing, MMAC is evaluating electrical consumption demand to develop energy profiles by day, week, month, and year.  The goal is to have the ability to manage loads for reducing or eliminating load profile excursions and perturbations, and to get the load factor as high as possible and as flat as possible.  With better-engineered and managed load profiles, the utilities can offer incentives and lower rates.  As the MMAC presents consistently higher load factors and more predictable power load requirements, the facility becomes more attractive to the utility companies and is in a stronger position for rate negotiations currently projected for FY-2004.





L.     Water Conservation.  AFZ reports:  In FY-2001, the FAA continued to consider water conservation technologies in all new designs.  In FY-2002, AFZ will be undertaking an initiative to add water management as another category under the national Energy Management Reporting System (EMRS). Once this enhancement is complete the agency will have the ability to monitor more accurately savings from water conservation efforts.





MMAC reports:  As reported above in Section II, part D, a MMAC Water Use Prioritization Survey was completed in June 2001.  A water balance chart was also created.  Specific water conservation measures (WCM’s) based on the survey will be provided in future reports.  





IV.     Implementation Plans, Data Tables, and Inventories.  





The FY-2002 Implementation Plans are attached to this report.  See Attachment A.





In addition, all data tables, forms, and inventories required for this reporting cycle are attached to this report.  See Attachment B.  





Finally, the FY-2001 Energy Scorecard was not provided by DOE and OST prior to the completion of this report.  Therefore, this document does not include the scorecard as an attachment.  Mr. George Kuehn, OST (M-43), has indicated that he will use the information provided in this report to complete the scorecard for the department. 
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