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Purpose


The purpose of this manual is to pro​vide guid​ance and recommended proce​dures for the prepara​tion of Commerce Business Daily (CBD) announce​ments and contract provisions for use in acquiring the services of architect-engineer (A-E) and consulting firms to acquire and deliver geospatial data and related products in a digital format readily usable by geospatial data systems.


Geospatial data consist of any information that identifies the geographic location and characteristics of natural or constructed features and boundaries on the earth.  Geospatial data may be derived from, among other things, remote sensing, mapping, and surveying technologies.  Statistical data may be included in this definition at the discretion of the collecting agency.


Geospatial data systems (GDS) include Geographic Information Systems (GIS), Land Information Systems (LIS), Remote Sensing or Image Processing Systems, Computer-Aided Design and Drafting (CADD) systems, and Automated Mapping/Facilities Management (AM/FM) systems.  When both the data and systems are referred to, the term Geospatial Data and Systems (GD&S) is used.

Future Additions and Updates


The contents of this manual are intended to be neither static nor all-inclusive and thus will be updated and enhanced as appropri​ate.  Sugges​tions for improvements are strongly encouraged so that subsequent updates will accurately reflect the input and needs of the De​partment of Defense (DoD) Tri‑Service Facilities and Civil Works community.  Recommendations or additions should be sent to the Tri-Service CADD/GIS Technol​ogy Center (CEWES-ID-C) ATTN:  Mr. Bobby Carpenter, U.S. Army Engineer Water​ways Experiment Station, 3909 Halls Ferry Road, Vicksburg, MS 39180-6199 (tele​phone No. (601) 634-4572) (FAX No. (601) 634-4584) (E-mail: carpenb@ex1.wes.army.mil).


Additional copies of the manual may be obtained through the Tri-Service CADD/GIS Technology Center.  An electronic copy may be obtained from the Tri-Ser​vice CADD/​GIS Tech​nology Center's internet homepage at URL address - http://mr2.wes.army.mil.

Applicability


The instructions in this manual are applicable to all DoD Tri-Service Facilities and Civil Works contracting, project manage​ment, legal, planning, facilities management, design, mapping, and technical personnel involved in the acquisition of the services of consulting firms to pre​pare and deliver geospatial data and related products.


The manual provides a brief discussion of the basic geospatial data preparation and delivery consider​ations which must be addressed prior to contracting for services for the development and delivery of geospatial-related products for use on Geospatial Data Systems (GDS).  This release of the manual also contains guidance and con​tract lan​guage for the acquisition of basic geospatial-related data through basic surveying, aerial photography, mapping, and other means.


This release of the manual does not include the specific guidance and consulting contract language required for (1) the acquisition of geospatial data and provision of deliverables for all GIS applications (e.g., environmental cleanup/restoration, comprehensive/master planning, facilities management, etc.), (2) conducting GIS needs studies, or (3) the design and installation of a GIS.


The contracting of consulting services to acquire data and prepare electronic deliver​ables using, or to be used by, computer-aided design and drafting (CADD) systems for Architectural, Engineering, and Construction (A/E/C) projects has been addressed in Part 1.1 enti​tled “A-E CADD Deliver​ables Standards” (see Technical Report CADD-95-DRAFT, (Tri-Service Center) 1995).

Background


In 1992, the Army, Navy, and Air Force established the Tri-Service CADD/GIS Tech​nology Center (Tri-Service Center) at the U.S. Army Engineer Waterways Experiment Station (WES) in Vicksburg, MS.  The mission of the Tri-Service Center is to function as a coordination center and rely on the capabilities throughout the DoD to accomplish specific tasks and develop applications related to CADD/GIS technology.  The functions of the Tri‑Service Center are to provide limited applications development, promote communications, develop CADD and GIS standards, provide technical consultations, provide a technical role in CADD and GIS acquisitions, interface with professional organizations and industry, evaluate technological developments, and recommend necessary CADD/GIS policy.  The Tri-Service Center has been specifically tasked to con​soli​date and promote the use of CADD and GIS stan​dards within the DoD Tri-Service Facilities and Civil Works community.


The software packages and hardware/operating system platforms presented herein are used by Tri-Service organizations in developing their GDS’s.  These products are available through the two Navy Facilities (NAVFAC) CAD-2 Contracts (i.e., Intergraph and Cordant).  All federal government organizations may purchase from this contract.  Information concerning the Navy's Facilities CAD-2 contracts may be obtained by calling Cordant at phone No. 1-800-244-CAD2 and Intergraph at phone No. 1-800-747-CAD2.

Geospatial Data Format


Tri-Service organizations require that geospatial data be delivered in a digital format.  Digital data products are especially useful for life-cycle man​agement of an organization, from planning through facilities man​agement to disposal.  To further improve the use of digital data and have the capa​bility to share data​bases among Tri-Service organizations, graphic and nongr​aphic standards must be mandated.  Stan​dards are necessary to ensure that:


a.
The geospatial data gathered and created in one life-cycle management phase (e.g., planning) are readily usable in the subsequent phases (e.g., facility management or disposal).


b.
The digital maps and geospatial data are appli​cable for their intended use.


c.
The digital maps and geospatial data are com​patible with the avail​able GIS equip​ment and software.


d.
The digital maps and geospatial data created for one project, or project discipline, are com​patible with those created for other similar projects.


e.
The digital maps and geospatial data can be trans​ferred and integrated with other applica​tions, such as CADD, cost estimat​ing, specifica​tion development, facility management, and environmental man​agement and compliance.


f.
The digital maps and geospatial data generated at one Tri-Service organi​zation will comply with the same graphic and nongraphic stan​dards as those devel​oped by another Tri-Service organization.


g.
The compatibility of the geospatial data with pertinent national, interna​tional, and industry standards is maintained.

Geospatial Data Systems (GDS)


Geospatial data systems (GDS) consist of any automated system that employs data referenced to a location on the earth.  These automated systems include Geographic Information Systems (GIS), Land Information Systems (LIS), Remote Sensing or Image Processing Systems, Computer-Aided Design and Drafting (CADD) systems, Automated Mapping/Facilities Manage​ment (AM/FM) systems, Automated Mapping (AM), and other computer systems that employ or reference data using absolute, relative, or assumed coordinates.  As stated previously, when both the data and systems are referred to, the term Geospatial Data and Systems (GD&S) is used.

Computer-Aided Design and Drafting (CADD)


Computer-aided drafting (CAD) technol​ogy was first introduced in the mid-1960's as a tool for the production of drawings without the use of traditional drafting tools.  The drawings were created and dis​played by manipulat​ing graphic elements on the computer screen instead of drawing them by hand.  Engineering design capability was added to many of the CAD programs and thus the name was changed to Computer-Aided Design and Drafting (CADD).


CADD tech​nology has become the preferred method for the preparation, distribution, storage, and mainte​nance of architectural and engi​neering type drawings.  With CADD systems, graphic three-dimensional or two-dimensional digital data are placed on various drawing layers that can be selectively dis​played and edited.

Basic CADD software


The two predominant com​mer​cially available CADD software pack​ages cur​rently used by Tri-Service organizations are AutoCAD (Autodesk) and Micro​Station (Bentley).  MicroStation and AutoCAD are “basic” CADD products in that they provide fundamen​tal drafting and design capabilities.

CADD application software


CADD application software packages oper​ate “on-top-of,” or in conjunction with, the basic CADD software package (e.g., Micro​Station and AutoCAD).


Advanced application packages assist in the performance of specialized design or analytical functions such as highway design, site design, architectural design, and survey/mapping.  Some products store attribute data with existing graphic elements.  Others provide linkages between graphic elements and data in external files or an external data​base.  The advanced CADD soft​ware appli​cation packages, customer sup​port libraries, user commands, and menus may be written for a specific hardware/software platform.


Extension application packages enhance drafting and modeling pro​ductivity or some other spe​cific function.

Image Processing (IP) and Automated Mapping (AM)


IP and AM technologies are similar to CADD technology in that they use computer graphics technology to produce maps (e.g., the conversion of manual maps to digital maps by digitizing).  IP and AM provide the capability to develop high-quality maps, and can have limited database management system (DBMS) capability.  IP and AM differ from CADD in that they focus on pro​viding high-quality drafting and cartographic capabilities, and do not offer a comprehensive set of engineering design functions to the user.


Graphics data in an AM system are organized on layers, which are used to group the map features by theme.  For example, rivers/streams may be placed on one layer while roads/highways may be placed on another.  Text may be placed on a different layer than line work.  All map features are referenced to a common geographic coordinate system.  However, the coordinate system is a simple, nonprojected, rectilinear grid.  There is no ability to reference latitude/ longitude coordinate locations or accurately measure large areas.


IP and AM systems are not suited for analyzing map data because relation​ships among the data elements are not defined.  For instance, a highway may be shown as a line with a defined color, line thickness, and line style.  The grouping of line strings that symbolize the highway are not linked together in such a manner, or attached to a DBMS, where characteristics (length, width, surface type, etc.) can be determined through computer analysis. 


Imagine (ERDAS, Inc.) is one IP software package available today.  Imag​ine allows users to process raster images through the interpretation of the spec​tral characteristics.  Imagine excels in map production with a full-featured map composer module but has limited capability in handling attribute data.

Automated Mapping/Facility Management (AM/FM)


AM/FM technology is usually based on CADD technology with an empha​sis placed on providing enhanced capability to manage utility systems and facilities data.  An AM/FM system permits the linkage of digital maps with a DBMS in a manner which permits the manipulation and query of the type of information that is needed for the management of facilities.


In an AM/FM system, the emphasis is placed on data storage, analysis, and reporting capabilities.  The production and graphic presentation of maps does not have to be as precise or as detailed as that of an IP system, but it is still an important consideration. 


Graphic data in an AM/FM system are also organized on layers, which are used to group the features by theme.  For example, a water distribution system may be placed on one layer while a sanitary sewage collection system may be placed on another.  Text may be placed on a different layer than line work.


The components of each utility system (e.g., a water distribution system) are connected through a network relationship.  Intersections, where lines of the same type of utility connect, are typically described as nodes (each of which is provided with a unique identification number), and the segments of utility lines between each node are typically described as a line (each of which is provided with a unique identification number).


Each component of the utility system (e.g., the nodes and lines) is linked to attribute data, typically stored in a DBMS.  The attribute data describe the characteristics (sizes, capacities, materials, etc.) of the particular component of the utility system to which it is linked.  This feature provides the capability to model and analyze a utility system’s operation and to provide the information needed to expedite needed repairs or respond to emergency situations.


AM/FM technology is also used in the management of buildings, roads, and other components of an organization.  CADD and GIS software programs can be used to accomplish AM/FM applications.  Several AutoCAD and MicroStation application programs have been developed which provide AM/FM capabilities.

Geographic Information System (GIS)


GIS technology provides a computerized mechanism for capturing, verify​ing, storing, manipulating, querying, analyzing, and displaying geospatial data referenced to their location on earth.  GIS technology has evolved from the computerized applications of cartography and map analysis which were first developed in the 1960’s.  However, its practicality and widespread use have only been realized in fairly recent years due to the rapid advancement of com​puter hardware and operating system software capabilities.


There are two primary graphic structures for GIS:  raster and rector.


In raster GIS, graphic features are stored as an array of (usually) regular cells referenced by row and column numbers.


In vector GIS, graphic geographic features (i.e., entities) are represented by three primitive geometrical entities:  points, lines, and polygons.  Data associ​ated with a geographic entity are stored in a database for subsequent access.  Without an attached attribute database, a line is simply a string of x-y coordi​nate pairs (vector) or cells (raster), with a known location relative to some coordinate system.  The attribute data for a line, stored within the database, provide additional information about the line (e.g., the type of entity repre​sented by the line, its characteristics, etc.  For example, a waterline, 8 in. in diameter, ductile iron pipe material, constructed in 1986 by ACME, Inc., etc.).


The basic components of a GIS are:  (1) the GIS software (includ​ing appli​cation software), (2) the DBMS software, (3) the computer platform (i.e., hard​ware and operating system), (4) the database schema or structure, (5) the data, and (6) the digital media containing the graphic and attribute geospatial data.  There are considerable differences in the capabilities of the commercially available GIS software on the market today.  Until recently, with the develop​ment and proliferation of the Microsoft Windows NT operating system and the advancement in Personal Computer (PC) capabilities, most GIS software oper​ated on UNIX-based workstations.  Today, the GIS market is growing and changing at a rapid pace.  Also, the gap between the capabilities and opera​tional characteristics of traditional CADD and GIS software is rapidly narrowing.


GIS combines the use of CADD technology and Relational Data​base Man​agement System (RDBMS) technology to relate data to features on digital maps and drawings and to allow for the creation, storage, maintenance, retrieval, query, analysis, and display of various geospatial information.


GIS differs from CADD, AM, and AM/FM in that spatial relationships among all data elements are defined through a convention known as topology.  Topology provides a mechanism for describing the location, geometry, and characteristics of map features, as well as how linear map features are con​nected, how areas are bounded, and which areas are contiguous.  A GIS uses a special database structure to define map topology.  All map features are defined as either a point (node), line (arc), or polygon (area).  GIS systems can also represent network topology similar to AM/FM systems.


Point features are used to represent map or drawing features which are identified as symbols or labels (i.e., objects whose shape or boundary is too small to be shown as a line or polygon at a particular map scale); the points at the beginning, end, and intersections of lines which represent nodes (used primarily for utility networks); and incident locations (e.g., where a break was repaired in a waterline).  For most GIS software, each point is assigned a unique identification number and is located by a coordinate value (i.e., x, y, and sometimes z (elevation) geographic coordinate values).


Line features are described by a series of coordinate pairs (i.e., x, y, and sometimes z) and are assigned a unique identification number.  Two coordi​nate pairs, one for the beginning and one for the end of the line, are needed to fully describe a straight line.  Many coordinate pairs may be needed to fully describe a curvilinear feature.  Line features are used to represent objects which are too narrow to display as a polygon at a particular map scale (e.g., a highway or stream) or an object that has no width (e.g., a contour line).


Polygon features represent a defined bounded area.  A polygon’s boundary is represented by a closed line or series of lines.  Each polygon has a uniquely identified centroid, which is a point located anywhere within the area.  A coor​dinate pair defines the location of the centroid.  A polygon centroid has no correlation to the actual mathematical center of the polygon feature. 


The true value of a GIS is that it permits the query and analysis of the graphic and associated attribute data.  Attribute data are nongraphic data which describe or provide detailed information concerning spatially related features on a map or drawing.  The attribute data are stored in a relational database management system (RDBMS) separate from the graphics data.  Each attribute table is electronically linked, or attached, to the appropriate spatial feature to which it is related.  The attribute table containing data describing a polygon feature is attached to the polygon’s centroid, feature (i.e., boundary), or label.  The attribute table containing data describing a point or line is attached directly to the point or line feature, point or line label. 


There are considerable differences in the capabilities of the commercially available GIS software on the market today.  With the growing popularity of GIS technology, numerous software packages are being developed which are advertised as providing GIS capability.  For the purposes of this manual, the various GIS software packages on the market today will be broken down into the following broad categories:


•
Workstation GIS software


•
PC GIS software


•
Desktop mapping software

Workstation GIS software


Workstation GIS software provides all of the data capture, storage, editing, retrieval, analysis, and display capability that is available from GIS technology.  Because of its extensive capability, workstation GIS requires either a UNIX or Windows NT based workstation platform to operate.


The two predominant com​mer​cially available GIS software programs cur​rently used by Tri-Service organizations are ARC/INFO (Environmental Sys​tems Research Institute, Inc. (ESRI)) and Modular GIS Environment/Modular GIS Analysis (MGE/MGA) (Inter​graph).  Both ARC/INFO and MGE/MGA are vector-based GISs.  Application software is available to analyze and clarify raster data.


ARC/INFO is a stand-alone product that requires some programming skills to operate.  ARC/INFO is currently available for the UNIX workstation plat​form.  ESRI has recently developed a Windows NT version.


MGE/MGA is available for both the UNIX and Windows NT platforms and runs “on-top-of,” or in conjunction with, MicroStation (Bentley, Inc.).


Geographic Resources Analysis Support System (GRASS) was developed by the U.S. Army Construction Engineering Research Laboratory (CERL).  GRASS is a raster-based GIS which is in public domain and runs on a UNIX workstation platform.  GRASS has been used primarily by the Army for envi​ronmental planning-type applications (e.g., cultural and natural resources).  GRASS can link to an external DBMS, most commonly Informix.  Even though GRASS can display vector data on top of raster images, only the raster cells can have attribute information.

PC GIS software


PC GIS software is capable of providing a significant amount of data cap​ture, storage, editing, retrieval, analysis, and display capabilities, but not to the extent provided by workstation GIS software.  PC GIS software is used exten​sively for AM/FM-type applications.


PC ARC/INFO (ESRI), ARC/CAD (ESRI), PC MGE (Intergraph), Auto​CAD Map (Autodesk), and GeoGraphics (Bentley) are GIS products which will run on a PC (as well as a Windows NT or 95 workstation) platform.  ARC/CAD is an AutoCAD (Autodesk) application.

Desktop mapping software


Desktop mapping software (also called desktop GIS, and data visualization software) typically can provide retrieval, analysis, and display capabilities.  The data capture, storage, and editing of the geospatial data is accomplished with either workstation GIS software or PC GIS software.


ARC/VIEW (ESRI), VistaMap (Intergraph), and MapInfo (MapInfo) are examples of desktop mapping software.  ARC/VIEW currently has the most capability of the desktop mapping software available today.

Database Management System (DBMS)


A database consists of a structured and organized collection of information.  A DBMS is a computer program which provides for the management of the data, or information, contained in a database.  A relational DBMS (RDBMS) is a computer program which provides a means of managing the related data contained in one or more database tables.


The computer language which has been developed for organizing, manag​ing, interacting, and retrieving the data stored in a RDBMS is called Structured Query Language (SQL).  SQL is an integral part of a RDBMS and provides the following functions:


1.
Data Definition - The organization and structure of the data and the relationships between the data can be defined by the user.


2.
Data Retrieval -  Stored data can be retrieved from the database and used by the user or an application program.


3.
Data Manipulation - The user of an application program can update the database by adding new data, removing old data, and modifying previ​ously stored data.


4.
Access Control - A user’s ability to retrieve, add, and modify data can be restricted, thereby protecting stored data against unauthorized access.


5.
Data Sharing - Data shared by concurrent users can be coordinated, thereby ensuring that they do not interfere with one another.


6.
Data Integrity - Integrity constraints in the database can be defined, thereby protecting it from corruption due to inconsistent updates or system failures.


The American National Standards Institute (ANSI) and the International Standards Organization (ISO) published standards for SQL in 1986.  The ANSI/ISO SQL standards were significally expanded in 1992.  SQL is also included in the U.S. Federal Information Processing Standards (FIPS).


Oracle (Oracle Corporation) and Informix (Informix Software Inc.) have traditionally been the most widely used RDBMS by Tri-Service organizations.  dBase (Borland) has also been widely used as a DBMS (i.e., non-SQL).  INFO (Henco Software, Inc.) is a DBMS (i.e., non-SQL) which is bundled and dis​tributed with ARC/INFO (ESRI).  The growing popularity of Windows NT (Microsoft) has resulted in the growth in popularity of RDBMSs complying with Microsoft’s Open Database Connectivity (ODBC) standard, such as Access (Microsoft).  Other popular RDBMSs include Foxpro (Microsoft), Para​dox (Borland), and SQL Server (Microsoft).

Application Software


Application software packages can operate as “stand-alone,” or in conjunc​tion with the GDS software to add some additional specialized capability or function.


Application software packages assist in the performance of specialized data conversion, map generation, scanning, or viewing/query/analysis functions.

Content Standards for Digital Geospatial Metadata


The ability to use existing geospatial data is important to individuals in the various organizations who are trying to share data.  The use of metadata (i.e., data about data) is the key to tracking the characteristics and quality of data.  Metadata or “data about data” are a key to developing this ability.  Metadata describe the content, quality, condition, and other characteristics of geospatial data.


Office of Management and Budget (OMB) (1990) Circular A-16, entitled “Coordination of Surveying, Mapping, and Related Spatial Data Activities,” established an interagency coordinating committee known as the Federal Geo​graphic Data Committee (FGDC), whose objective is to promote the coordi​nated development, use, sharing, and dissemination of surveying, mapping, and related geospatial data.  OMB Circular A-16 also established a process to promote the development of a national spatial framework for an information-based society with the participation of Federal, state, and local governments, and the private sector, and to reduce the duplication of effort.


The FGDC has been charged with the responsibility of developing stand​ards for the format and content of geospatial metadata.  These standards are known as the FGDC Metadata Standard.


Executive Order 12906, “Coordinating Geographic Data Acquisition and Access:  The National Spatial Data Infrastructure,” which was signed by the President on 11 April 1994, requires that all Federal agencies use the FGDC Metadata Standard to document new geospatial data and make them electroni​cally accessible through the use of a National Geospatial Data Clearinghouse.


The Secretary, through the FGDC, and in consultation with, as appropriate, state, local, and tribal governments and other affected parties, is responsible for the establishment of the National Geospatial Data Clearinghouse (Clearing​house) for the National Spatial Data Infrastructure (NSDI).  The Clearinghouse is intended to be a distributed, electronically connected network of geospatial data producers, managers, and users.  When fully functional, the Clearinghouse will allow its users to electronically (via the Internet) determine what geospatial data exist, find the data they need, evaluate the usefulness of the data for their applications, and obtain or order the data as economically as possible.


The FGDC Metadata Standard is being incorporated into the Tri-Service Spatial Data Standards (Tri-Service Center).


Additional information concerning the FGDC and NSDI can be obtained from the FGDC Internet homepage at URL address:  http://www.fgdc.gov.  From this page one can access information on the FGDC Clearinghouse and metadata.

Recommended Provisions for      Acquisition of A-E Consultant                   Contract Services


To acquire the services of A-E consulting firms, Gov​ernment agencies are required to fol​low the procedures defined in the Federal Acquisition Regula​tions (FAR’s), Part 36.6.  Additional requirements for the DoD are included in Part 236 of the DoD FAR supplement (DFAR’s).  In 1972, Congress enacted Public Law 92-582 (called Brooks Bill) which defines A-E services, states how prospective contract awards are to be announced, and clarifies the procedures for selecting A-E’s and negotiating their contracts.


There are two broad categories of contract types used by the Government, fixed-price and cost-reimbursement.  Several variations of both contract types are available for use by Government agencies.


The cost-reimbursement contract provides for reimbursing the contractor for all (or, on occasion, a portion of) allowable and allocable costs incurred in the performance of the contract to the extent specified in the contract.  The cost-reimbursement contract includes an estimate of total cost for the purpose of obligating funds and establishing a cost ceiling which the contractor may not exceed without prior approval of the Government Contracting Officer.  The contractor agrees, but does not guarantee, to do his best to complete the speci​fied product within the cost ceiling.


The fixed-price contract includes a price ceiling limiting the financial obli​gation of the Government to the contractor for satisfactory completion of the contract, and the contractor guarantees completion of the specified product.  A‑E contracts are typically either the negotiated firm fixed-price or the indefi​nite delivery order type.


In the negotiated firm fixed-price contract, the A-E contractor agrees to accept all risks and provide the specified product for the stated fixed price.  The A-E assumes full responsibility in the form of profits or losses for all costs under or over the firm fixed-price which are incurred during the process of completing the work specified under the contract.  No adjustment in the price will be made unless the contract scope of work is changed by the Gov​ernment and the contract is modified by the Government Contracting Officer.


Indefinite delivery order contracts are used where there will be a recurring demand for certain types of work, but the timing and/or full extent of the demand are not certain.  In other words, the general types of work that will be required are known, but the full scope and the specific project details are not known at the time of contract award.  The contract establishes fixed hourly rates for the disciplines of personnel and other related items which are required.  The contract also contains detailed administrative and technical contract provisions for the development and delivery of the types of work to be accomplished under the contract.  A maximum cost and time limit, which cannot be exceeded, are included in the contract.  The Government assigns work to the A-E contractor through the award of individual delivery orders.


USACE guidance and regulations which are applicable to A-E contracting, and which can be used as guidance for all DoD organizations, include:


•
USACE Engineer Circular, EC 715-1-87, “Negotiation of Architect-Engineer Services”


•
USACE Engineer Regulation, ER 715-1-15, Time Standards for Architect-Engineer Contracts


•
USACE Engineer Regulation, ER 715-1-16, Selection of Firms for Architect-Engineer Contracts.


The pro​curement process for a typical A-E consulting services contract begins with the placement of an initial advertisement containing project selec​tion criteria in the Commerce Business Daily (CBD).

Consulting firms which respond to the advertise​ment are evaluated by a selec​tion board.  Some organizations have a pre-selection board for preliminary evaluations and rankings of the firms.  The firms are ranked based upon quali​fications and experience with the detailed administrative and techni​cal contract provisions being submitted to the firm with the highest ranking, along with a request for proposal.  An agreement is negotiated with the selected firm, and the consulting contract is awarded.


In the past, maps and draw​ings were drafted by hand on a reproducible vellum or film material.  Drafting standards were developed to ensure con​sis​tency and uniformity.  Many organizations had standard, hand-drafted designs and details which were provided to the consulting firms for inclusion in their projects.  The organization requesting the consulting services would include terminology refer​encing the appropriate draft​ing standards and sub​mittal speci​fications in the contract technical provisions.


Today, clearly understood require​ments and terminology must be included in the contract technical provisions to ensure that maps are prepared in accordance with GDS standards.  This is gener​ally accomplished in the follow​ing steps:


1.
The requirement to acquire geospatial-related data, develop maps, and deliver the maps and geospatial-related data in a digital format using GDS technology must be included in the CBD announcement.


2.
The more detailed geospatial data acquisition, preparation, and delivery instructions must be included in the tech​nical contract provisions.


Sample clauses for inclusion in CBD announcements and the technical contract pro​visions requiring the use of GDS technology in acquiring geospatial data, preparing maps, and delivering geospatial data are included in Appendices A through D of this manual.  The clauses are written around the require​ments for the two GIS software packages ARC/INFO (ESRI) and MGE/MGA (Intergraph) because of their dominance in the com​mercial and Tri-Service markets.




�  For convenience, terms and abbreviations are listed in the notation (Appendix F).
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