Attachment 1 - Geospatial Support Services (GSS) for Facility Planning
C.0 GENERAL

The Contractor shall provide expert geospatial and facility planning support to Langley Research Center.  
C.1 BACKGROUND

Langley currently manages a real estate portfolio consisting of nearly 800 acres with 169 buildings with a replacement value of ~$3.6B.  Additionally, we are responsible for the maintenance and operation of:

· 3 entrances/exits; 
· 8.5 miles of patrolled perimeter fencing; and 1.4 miles bordered by waterways
· 28 miles of roadway
· 29 miles of water mains
· 28 miles of storm water lines
· 15 miles of sanitary sewer lines
· Energy and Gases
· 1 central cooling/heating plant
· 1 refuse-fired steam facility
· 1 primary electrical substation
· 115,000 volts on 2 incoming overhead lines
· 91 miles of electrical transmission lines 
· 5 miles of natural gas distribution piping
· 58 miles of high pressure helium/ nitrogen pipelines
· 12 miles of high pressure air piping
To a significant extent, Langley’s geospatial needs have been met with such initiatives as creating program eligibility layers and providing a service to broadband applicants to draw a map of their proposed service.  Currently, Langley has ~ 400 layers of spatial data and several hundred associated RDBMS tables.  We have multiple tools and technologies currently being used in the support of our current geospatial initiatives including ArcGIS Desktop, Spatial Analyst, Image Analyst, Feature Analyst, Network Analyst, LiDAR Analyst, 3D Analyst, ArcIMS, ArcGIS Server, ArcSDE, Portal, City Engine, GeoEvent Processor, JavaScript API, REST services, SOAP services, FleX API, Erdas Imagine, ArcFM, LP360, MrSID, CapturX, AutoDesk Map/Map 3D, Oracle Database Server, Oracle Application Server Enterprise Manager, Application Express, SQL Developer, MySQL, Mathematica, Oracle Designer, Visual Studio, Dojo Toolkit, CVS, GIT, Oracle Application Server, Microsoft IIS, Apache, Tomcat, MediaWiki, Trimble Survey Office, Trimble Business Center, RealWorks, National Geodetic Survey Utilities, AutoDesk Revit Suite for Building Information Modeling (BIM), Autodesk ReCap, Navisworks, Solibri, Trimble GX, Trimble VX, AutoCAD , Bentley Microstation and ProjectWise, MS Application Desktop Software, and Toolkits/Development Environments.  The Center’s 20 year Revitalization Plan demands that we expand our geospatial capabilities.

C.2 OBJECTIVE

The objective is to obtain the support services of a company with extensive knowledge of geospatial services and facility planning to effect a spatially enabled environment to facilitate accurate and effective facility management decisions.
C.3 SCOPE

The scope of this contract is to provide analysis, development and support for enterprise class Geospatial solutions. Geospatial solutions include maps, charts, and technology such as global position system (GPS), geographic information system (GIS), Geospatial Service-Oriented Architecture (SOA) Development, internet based mapping solutions, mapping, geodatabases and geo-coding. The recommended skill categories required to be performed include: project manager, analysts, geospatial specialists, and other services of an architectural or engineering nature in support of the requirements identified in Section C, Statement of Work.  This effort addresses geospatial services to satisfy facility management and other business lines requirements.  

This effort includes, but not limited to maintenance and upkeep of existing data, collection of new data, refinement of existing tools, and development of new decision support tools for both Plant level data and Building interior level data. The majority of effort will address the West Area of LaRC (primary LaRC facilities), East Area of LaRC (located on Langley Air Force Base (LAFB), and occasionally at adjacent offsite locations. In addition to LaRC support, periodic support to other organizations such as NASA Centers, other Agencies, Municipalities, Corporations, and Universities may be required.

C.4  DESCRIPTION OF SERVICES  This effort address contract support for all facets of geospatial management such as application development, maps, charts, and technology such as Geographic Information System (GIS), Geospatial Service- Oriented Architecture (SOA), internet based mapping solutions, geodatabase and geocoding support, Building Information Modeling (BIM), Survey and measurement technologies,  Computer Aided Design and Drafting (CADD), Laser Scanning, Imaging, and Modeling.  Additionally, this effort includes geospatial dashboards/mash-ups, requirements gathering and analysis, data clean-up and validation, facilities and environmental management mapping and analysis, statistical analysis, data mining, and other advanced geospatial analytics services methods and tools.
Services required include the generation of maps depicting the effects of flooding correlated to tidal stages; maps and reports detailing utility systems; maps and reports in support of master planning (e.g. land use, security, emergency evacuation, traffic flow, parking, landscaping and environmental monitoring); and reports on space utilization (e.g., office occupancy densities for both contract and civil service personnel, and associated full cost accounting for facilities).  Automated space allocation optimization is an area where spatial data technologies are being applied to increase overall efficiency and effectiveness.

This effort will support Langley’s strategic facility plan as outlined in the 20-year VITAL Plan in areas such as Scenario planning, Space use analyses, Sequencing Plans for Projects, Capacity analysis and use recommendations, Space optimization plans, Gap Analysis for lowering Total Cost of Ownership, Portfolio Analysis such as Master Facilities List, and in depth analysis of existing facilities - location, capability, utilization and condition surveys. 

The spatial position of objects such as buildings - or even individual offices or specific components - is given with high accuracy in coordinates derived from Global Positioning System (GPS). Other measurement technologies such as Optical Total Station (OTS), Digital level, and laser Scanning similarly contribute to completeness and accuracy of data through efforts such as in-field data collection or Survey and through related efforts such as Dig Permitting. Dig Permitting is required to ensure human safety and to prevent interruption of services to LaRC and Langley Air Force Base (LAFB) during new construction and maintenance/repair efforts to ensure continuity of operations. Attributes of features ranging from buildings to rooms to utility systems to specific pieces of equipment are available for query. Services also include marking of existing facility and utility features, collection of data for newly installed features, update of LaRC’s spatial data in the GIS environment, and measurement for modeling of LaRC facilities and machinery alignment. 

Spatial data standards and data models shall be enforced and updated to guard against obsolescence.  LaRC Horizontal coordinates shall be reported in NAD83 HARN (1993) US State Plane Coordinate System, Virginia South Zone, in meters. Vertical coordinates shall be reported in NAVD88, as orthometric heights derived from GEOID03 in meters.  Three distinct types of accuracy regarding spatial data shall apply to measurement efforts as follows: 

Utilities: Marking accuracy requirements are + 0.25 feet for horizontal location and + 0.10 feet for vertical location (elevation). 

Absolute Coordinates: Accuracy requirements for survey data in general for coordinates referenced to the current datum/projection in use when locating features, buildings, boundaries, etc. Each point shall be within + 3 cm (0.1 feet) for horizontal location and + 4.5 cm (0.15 feet) for vertical location (elevation) which are consistent with the use of Real Time Kinematic Global Positioning System (RTK GPS) survey at a 95% confidence level. 

Relative measurements: Provides for highly accurate positions relative to a project or assembly like levels for drain pipe or aligning a machine to its base. Points shall be within + 0.3 cm (0.01 feet) for construction layout surveys and + 0.15 cm (0.005 feet) for machinery alignment. These accuracy requirements are consistent with the use of a properly referenced Optical Total Station at a 95% confidence level. 

Skills/Capabilities- The following skills shall be available as needed under this contract: 

Requirements Definition, Data Modeling, Digitizing Scanning Data Conversion, Data Management, Spatial Relationships, Spatial Analysis, Modeling, Image Processing, Hardware, Graphics, Geography, Map Projection Systems, Cartography, Map Design, Topology,2-D and 3-D Presentations, Visualization Techniques for sparse geographic data, Coordinate Geometry, Treemaps, Voronoi Diagrams/Delaunay Triangulation Optimization Techniques, Genetic Algorithms, Simulated Annealing Tabu Search, Aerial Photography, Ground Truthing, Photo Interpretation, Quality Control, Satellite Surveying Static Geodetic Surveying, Real Time Kinematic Surveying, Static Baseline Processing, Least Squares Adjustment, Base Station Planning/Implementation, Geodetic Project Planning, Coordinate Systems, Horizontal Datums, Projections, Tidal Datums, Vertical Datums, Geoid Models, Temporal Plate Motion,  Models, Site Calibration, Reports, Forms, Measurement and Modeling Technology Research / Evaluation of New Tech,  Presentation Skills, Training Skills, Master Planning, Space Management, Facility Planning, and Infrastructure/Utility System Analysis/Planning.
