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NAVFAC Pacific – Guam Sustainable Development Master Plan

Construct a new U. S. Marine Corp base on a remote island, 6000 miles southwest of California.  The island is heavily dependent upon fossil fuel for energy and rainfall to recharge the fresh water aquifer to supply the existing 170,000 people living on this island. Develop a plan for integrating 17,000+ USMC military and their families and minimize the impacts onto existing resources.  This challenging project will create a new “city” based on sustainability development and maintaining operational capabilities needed by the USMC.  

This study will document how Naval Facilities Engineering Command, Pacific undertook a comprehensive holistic sustainability analysis that changed our approach to master planning and incorporated sustainable development as a foundational pillar in designing this mini-city.  The sustainability analysis on this new installation of over 14 million square feet provided a platform to conduct “what if” gaming scenarios to document multiple options of how to achieve and exceed federal mandates.  We analyzed 14 representative building typologies that were modeled to determine different combinations of passive and active energy conservation measures which could be applied and their representative cost factors.  These typical building energy conservation measures can be applied to typical buildings in other areas outside of this project and provide the initial sustainability analysis basis on any new project being planned.  

Each primary system including: water, energy (building, district, renewable and public realm), green building/LEED, transportation, and ecosystem services were “optimized” to achieve the maximum environmental benefit for the least cost.

Following is a summary of Program A (optimized for least total capital cost):

• The whole systems water balance program utilizes low flow fixtures, rainwater capture, and Low Impact Development integration to achieve a minimum of 26% potable water reduction.

• The building energy system reduces energy demand over 30% by optimizing energy conservation measures including insulation, fenestration, lighting systems, high efficiency HVAC systems and building integrated photovoltaic’s, at approximately 5% more than the Baseline scenario. Public realm lighting systems incorporating light-emitting diode technology have also been identified for use. 

• The green building/LEED program uses a LEED scenario generator to estimate the most cost effective way to achieve LEED Silver certification for the 14 representative building types. LEED Silver certification for non-residential buildings is anticipated to be achieved at an average of 4.5% over reference standard. 

• The transportation program meets the agency wide target of 30% reduction of petroleum in fleet vehicles and reduces vehicle miles traveled by approximately 8.3%.

• The ecosystem services program calculates carbon sequestration for the base for a reduction of 1.5% of total GHG reduction and incorporates a local food component. 

Conservation measures, technologies and integrated systems have been identified for incorporation into the construction process with regard to land use, site design and vertical/horizontal construction.
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