Life Cycle Cost Analysis
From draft UNIFIED FACILITIES CRITERIA (UFC 1-200-02) HIGH PERFORMANCE AND SUSTAINABLE BUILDING REQUIREMENTS

Life Cycle Cost Analysis.  In order to demonstrate compliance with Title 10 Code of Federal Regulations Part 436, Subpart A and to demonstrate compliance with the BASIC CRITERIA with regard to life cycle cost effectiveness of the proposed design, each design team shall prepare a Life Cycle Cost Analysis (LCCA) for their project. The LCCA shall be prepared using the Building Life Cycle Costing (BLCC) program, available from the National Institute of Standards and Technology.  A link to BLCC (under Energy Economics) at the Department of Energy’s building energy tools web site, and at:  http://www.eren.doe.gov/femp/techassist/softwaretools/softwaretools.html
 The LCCA shall be calculated using a maximum of a 40 year building life.  All costs or savings associated with the utilization of recovered energy, solar heat, solar photovoltaic energy and other renewable or waste heat applications shall be included. Any alternative funding such as rebates from utility companies should be appropriately credited in the LCCA. All standard maintenance costs associated with the system(s) selected shall be included in the LCCA. The LCCA shall be submitted for approval with the Concept Design and updated as necessary as the design progresses.  Pasted from UFC 3-400-01.  May need own section instead of being in Other Reqmts.

[bookmark: _Toc317767434][bookmark: _Toc303676062]Integrated design.   
Use a collaborative, integrated planning and design process to establish performance goals for siting, energy, water, materials, and indoor environmental quality along with other comprehensive design goals and ensure incorporation of these goals throughout the design and lifecycle of the building, including deconstruction.  
[bookmark: _Toc317767441]Optimize Energy Performance
The primary driver for building high performance and sustainable buildings is to reduce the total ownership costs of owning and operating the building.  Building designs must incorporate the most energy efficient commercially available technology, while balancing first costs, life-cycle costs, and occupant benefits with budget and mission.

All HVAC equipment, appliances, office equipment, lighting, electrical equipment, other listed equipment and water saving fixtures shall meet or exceed the minimum efficiencies listed in ASHRAE 189.1 Section 7.4.7.3, ENERGY STAR Equipment.  The Federal Energy Management Program (FEMP) website lists all Energy Star and FEMP rated products and provides recommended efficiencies and life cycle data. The FEMP website is at:  http://www1.eere.energy.gov/femp/technologies/procuring_eeproducts.html
[bookmark: _Toc317767443]HVAC System Selection.   
Select mechanical and other HVAC equipment type and fuel source(s) based on lowest life cycle costs.  
The Energy Independence and Security Act (EISA) Section 433, requires reduction of fossil fuel-generated energy consumption.   10 CFR 433 and 435 provides guidance on calculating the reduction.  Requirements are applicable to the extent that is life cycle cost effective.  We need a higher level decision/direction on how to address this requirement and coordinate with MECH DWG comments.   
[bookmark: _Toc317767444]On-Site Renewable Energy.  
Meet the requirements of ASHRAE 189.1 Section 7.3.2 – On-Site Renewable Energy Systems and Section 7.4.1.  Exception:  The Air Force is implementing centralized renewable systems and compliance with this Section 7.3.2 is not required for individual buildings unless life cycle cost effective.  
Evaluate and implement centralized renewable energy alternatives when life cycle cost effective. 
The purchase of Renewable Energy Certificates (RECs) will not be used to implement guidance contained in this UFC. 
Per EISA Section 523, meet at least 30% of the domestic hot water demand through the installation of solar water heating, when life cycle cost effective.  
[bookmark: _Toc317767446]Energy Compliance Analysis and Life Cycle Cost Analysis Calculation Methods.
 All analysis shall be performed based on the actual conditions expected over the life of the facility including anticipated occupancies, scheduled hours of operation and process loads. Realistic energy usage and efficiencies, maintenance cost and repairs and renovations shall be included. All calculations shall be performed using a professionally recognized and proven computer program or programs that integrate architectural features with air-conditioning, heating, lighting, and other energy producing or consuming systems. These programs will be capable of simulating the features, systems, and thermal loads used in the design. The energy savings and any parasitic energy loads associated with the utilization of recovered energy, solar heat, solar photovoltaic energy and other renewable or waste heat applications shall be included. The program will perform 8760 hourly calculations. The Department of Energy maintains a list of building energy tools for design (such as eQuest by DoE). A number of the programs may be of benefit in performing energy conservation calculations, comparing energy system alternatives and evaluating specific conservation measures. The web address for additional information is:  http://www.energytoolsdirectory.gov  Pasted from UFC 3-400-01.     
[bookmark: _Toc317767452]Water Used for Heating and Cooling.  
Implement the following sections of ASHRAE 189.1:
· Meet the requirements of Sections 6.3.2.3, a. and b. – HVAC Systems and Equipment 
· Section 6.3.3.3, c. – HVAC Systems and Equipment.  Exception:  Comply with this section for air conditioning condensate systems only when MCWB at 1% design cooling conditions is greater than 72 and the system is demonstrated to be LCC effective.  Do not comply with this section for steam systems.  2011 version differs from the 2009 version – MECH DWG to coordinate.
· Section 6.4.2.1 – Cooling Towers.  Comply with this section unless water chemistry can be demonstrated to cause excessive scaling.    
Per EPAct 2005 Section 109, when potable water is used to improve a building’s energy efficiency, implement lifecycle cost effective water conservation measures. 
[bookmark: _Toc317767463]Recycled Content. 
 Meet the requirements of ASHRAE 189.1 Section 9.4.1.1 – Recycled Content.
Per Section 6002 of the Resource Conservation and Recovery Act (RCRA), for EPA-designated products, specify products meeting or exceeding EPA's recycled content recommendations.  EPA’s recycled content product designations and recycled content recommendations are available on EPA’s Comprehensive Procurement Guideline web site at www.epa.gov/cpg.  Requirements will be met when life cycle cost effective.



