
SOLICITATION NO. DACW- 
REMOTE SENSING, PHOTOGRAMMETRIC MAPPING AND 

GEOGRAPHIC INFORMATION SYSTEMS SERVICES 
 

SECTION C  -  DESCRIPTION / SPECIFICATIONS / WORK STATEMENT 
 
 
C.1 GENERAL   
 
The Contractor, shall furnish the required personnel, material, and equipment, necessary to 
perform the aerial photography or remote sensing data collection, survey support, 
photogrammetric mapping, image processing, GIS design and development, technical support, 
and product output as described herein, as the Government may request during the contract 
period as specified. Work may be required anywhere within the boundaries of the U. S. Army 
Corps of Engineers Great Lakes and Ohio River Division, or elsewhere as directed.  During 
completion of all assigned work, the Contractor shall provide adequate professional supervision 
and quality control to assure that accuracy, quality, completeness, and progress of work is 
sufficient to meet the Government's expressed project objectives.   
 
The scope of this contract includes: image data collection or acquisition (via conventional and/or 
digital aerial photography, airborne remote sensing systems such as multi- or hyperspectral 
scanners, thermal sensors, laser profilers or radar sensors, and satellite remote sensing 
systems); survey support, including conventional and Global Positioning Systems (GPS) ground 
control, airborne GPS, and quality control field studies; analytical and softcopy photogrammetric 
mapping, including aerotriangulation, digital orthophotography production, terrain mapping and 
modeling, and stereo and/or digital ortho feature compilation; analytic image processing, 
including image registration, enhancement, classification, and interpretation services using 
aerial or satellite imagery and ancillary information for land use/ land cover, wetland delineation, 
and similar tasks; GIS database design, population (scanning, encoding, and digitizing), 
attribution, and analytic modeling; product output, including generation of hard copy (photos, 
plots, reports, etc.) and digital files in specified formats, including USGS Digital Elevation 
Models (DEM), Digital Orthophotography Quadrangles (DOQ) and Digital Line Graphs (DLG); 
and, training and technical on-site support services required from time to time during the period 
of this contract at locations determined by the government. 
 
The Contractor shall provide all necessary remote sensing, surveying, photogrammetric 
instruments, aircraft, and ground equipment necessary to accomplish the required services.   
 
The Contractor is expected to furnish to the Government all imagery, photogrammetric mapping, 
remote sensing data, GIS products, and all other supporting materials and reports, specified 
under each Task Order under this contract.  Products that may be required include negatives, 
positive, diapositives, digital photo indexes, photo reproductions, paper contact prints, mylar 
maps, digital elevation models, digital orthophotographs, survey control information, analytical 
adjustments, compilation histories, planimetric and topographic manuscripts, remote sensing 
image products and/or GIS files in specified data formats. 
             
C.2 LOCATION OF WORK 
 
All work under this contract will be performed in connection with projects assigned within the 
Great Lakes and Ohio River Division as may be determined by the Contracting Officer.  The 
Great Lakes and Ohio River Division jurisdiction includes drainage areas within the States of 
Michigan, Illinois, Indiana, Wisconsin, Minnesota, Ohio, Pennsylvania, New York, Kentucky, 
Tennessee, West Virginia, Virginia, Maryland, Mississippi, Alabama, Georgia, South Carolina 
and North Carolina. 
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C.3 CRITERION, REGULATIONS, MANUALS AND STANDARDS 
 
The following criterion, regulations, manuals and standards are referenced in this contract and 
shall take precedence over any other items employed in the conduct of this contract, unless 
superseded by specifications contained or referenced within Task Orders under this contract.   
Current versions of these documents can be acquired through the Contracting Officer, or his/her 
designated representative.  The Contractor is expected to keep abreast of changes and updates 
to these documents. 
 
C.3.1 USACE EM 1110-1-1000, Photogrammetric Mapping, 31 Mar 93; 
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.2 USACE EM 1110-1-1002, Survey Markers and Monumentation, 14 Sep 90; 
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.3 USACE EM 1110-1-1003, Navstar Global Positioning System Surveying, 01 Aug 96;  
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.4 USACE EM 1110-1-1004, Deformation Monitoring and Control Surveying, 31 Oct 94;  
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.5   USACE EM 1110-1-1005, Topographic Surveying, 31 Aug 94; 
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.6   USACE EM 1110-2-1003, Hydrographic Surveying, 31 Oct 94; 
http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.7  USACE EM 1110-1-2909,  Engineering and Design, Geospatial Data and Systems, 01 
Aug 96 (original), 01 Jul 98 (change 2); http://www.usace.army.mil/inet/usace-docs/ 
 
C.3.8 Tri-Service Spatial Data Standards (TSSDS), Release 1.8, February 1999; 
http://tsc.wes.army.mil/products 
 
C.3.9 Tri-Service Facility Management Standards (TSFMS), Release 1.9, December 1999; 
http://tsc.wes.army.mil/products 
 
C.3.10  Tri-Service A/E/C CADD Standard; http://tsc.wes.army.mil/products 
  
C.3.11  ASPRS Draft Aerial Photography Standards, ASPRS, 1995, 
http://www.asprs.org/resources.html  
 
C.3.12  ASPRS Interim Accuracy Standards for Large-Scale Maps, ASPRS, March 1990, 
http://www.asprs.org/resources.html  
 
C.3.13  United States National Map Accuracy Standards, US Bureau of the Budget, June 1947, 
http://mapping.usgs.gov/standards/index.html 

  
07/31/02      - 2 -     f107b.doc 

http://www.usace.army.mil/inet/usace-docs/
http://www.usace.army.mil/inet/usace-docs/
http://www.usace.army.mil/inet/usace-docs/
http://www.usace.army.mil/inet/usace-docs/
http://www.usace.army.mil/inet/usace-docs/
http://tsc.wes.army.mil/products
http://tsc.wes.army.mil/products
http://tsc.wes.army.mil/products
http://www.asprs.org/resources.html
http://www.asprs.org/resources.html
http://mapping.usgs.gov/standards/index.html


SOLICITATION NO. DACW- 
REMOTE SENSING, PHOTOGRAMMETRIC MAPPING AND 

GEOGRAPHIC INFORMATION SYSTEMS SERVICES 
 

SECTION C  -  DESCRIPTION / SPECIFICATIONS / WORK STATEMENT 
 
 
C.3.14  Content Standards for Digital Geospatial Metadata, Federal Geographic Data 
Committee, version 2.0, FGDC-STD-001-1998  ( Use CORPSMET 95, Digital Geospatial 
Metadata File Generator, down-loadable via the Internet at http://corpsgeo1.usace.army.mil) 
  
C.3.15  Spatial Data Transfer Standards (SDTS) FGDC-STD-002, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.16  Cadastral Data Content Standard FGDC-STD-003, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.17  Classification of Wetlands and Deep Water Habitats FGDC-STD-004, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.18  Vegetation Classification Standard, Vegetation Subcommittee FGDC-STD-005, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.19  Soils Geographic Data Standard, Soils Subcommittee FGDC-STD-006, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.20  Geospatial Positioning Accuracy Standard, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.21  Content Standard for Digital Orthoimagery, FGDC-STD-008-1999, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.22  Content Standard for Remote Sensing Swath Data, FGDC-STD-009-1999, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.23  Utilities Data Content Standard, FGDC-STD-010-2000, 
http://www.fgdc.gov/standards/status/textstatus.html 
 
C.3.24  U.S. Geological Survey, Standards for Digital Elevation Models, January 1998, 
http://mapping.usgs.gov/standards/index.html 
 
C.3.25  U.S. Geological Survey, Standards for Digital Line Graphs, September 1999, 
http://mapping.usgs.gov/standards/index.html 
 
C.3.26  U.S. Geological Survey, Standards for Digital Orthophotography Quadrangles, 
December 1996, http://mapping.usgs.gov/standards/index.html 
 
C.3.27  U.S. Geological Survey, National Aerial Photography Program (NAPP) Specifications, 
http://edc.usgs.gov/glis/hyper/guide/napp 
 
C.3.28  Flood Insurance Study-Guidelines and Specifications for Study Contractors, Federal 
Emergency Management Agency (FEMA), Federal Insurance Administration, Publication FEMA 
37, March 1991, http://www.fema.gov/mit/tsd/DL_SCg.htm 
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C.3.29  The Manual of Remote Sensing, 3rd Edition ( a series), American Society for 
Photogrammetry and Remote Sensing, http://www.asprs.org/publications.html 
 
C.3.30  The Manual of Photogrammetry, 4th Edition (and addendums), American Society for 
Photogrammetry and Remote Sensing, http://www.asprs.org/publications.html 
 
 
C.4 WORK TO BE PERFORMED 
 
The work to be conducted includes:  collection of remotely sensed data from various sources, 
including but not limited to conventional and digital aerial photography, multi- and hyper-spectral 
scanners, thermal sensors, radar sensors, laser profilometers, and/or satellite imagery; 
photogrammetric mapping; related surveying; GIS database development and analyses; and 
consulting services.  Unless otherwise indicated in this Scope of Work or in Task Orders 
thereto, each required service shall include field-to-finish effort.  All mapping work will be 
performed using precise aerial and remote sensing acquisition techniques, photogrammetric 
aero-triangulation, mensuration, and/or compilation procedures, and GIS topology and database 
development and mapping methods, including quality control associated with these functions.  
The work will be accomplished in strict accordance with the mapping criteria contained in the 
technical references (paragraph C.3), except as modified within Task Orders. 
 
C.4.1  GENERAL REQUIREMENTS 
 
Typical projects assigned under a Task Order may include any or all of scales and tasks below. 
 
a.  Large scale (1"=10' to 1"=50'), low altitude photogrammetric mapping for detailed design and 
construction  of engineering projects.  Typical 1-foot contour intervals with detailed surface 
planimetry and utility mapping would be required.  This mapping would be used for 
design/construction of bridges, highways, major hydraulic structures (gates, intake structures, 
dams, concrete channels, etc), real estate acquisition (property boundary delineation), marine 
structure location (piers, bulkheads, levees, dikes, breakwaters, groins, etc).  Photomapping 
compilation would require use of high precision analytical or soft-copy stereoplotters for 
mapping to detailed specifications given in Section C.3. 
 
b.  Moderate scale (1"=50' to 1"=500')  planimetric and topographic mapping for general site 
plan maps used for design, construction, operations and/or maintenance of large  engineering 
projects.  Photogrammetric mapping typically could include planimetric features (shorelines, 
transportation networks, hydrology, topography (including elevation models), and structure 
mapping.  Compilation would require high precision analytical or soft-copy stereoplotters and 
would require usage of established specifications and/or standards outlined in Section C.3. 
 
c.  Small scale (1"=1,000' or above) planimetric and topographic line mapping for general 
planning, operations and/or maintenance of large area projects.  Photogrammetric mapping 
typically could include planimetric features (shorelines, transportation networks, hydrology, 
topography (including elevation models), and structure mapping.  Compilation would require 
high precision analytical or soft-copy stereoplotters and would require usage of established 
specifications and/or standards outlined in Section C.3. 
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d.  Remote Sensing Collection:  
 

1) Aerial photography collection (film or digital) typically will require vertical collection, 
however oblique or other non-standard types of image collection may be required on 
particular projects.  For the purpose of these specifications, they shall be considered 
as nonstandard or project-specific photography if they include oblique photography, 
non-standard film sizes (35mm, etc.), motion pictures, or videography.  These data 
collections could be stand-alone deliveries or support of other required analysis. 
Products could include hardcopy or digital media, or both. 

 
2) Aerial remote sensing collection could include multi- or hyperspectral scanner 

imagery, thermal sensors, radar imagery or laser profiler measuring techniques.  
These activities may be required to be collected individually or in combination, 
depending upon detailed requirements contained in a Task Order.  These activities 
could be stand-alone or a part of other analysis and could include hardcopy or 
digital media, or both. 

 
3) Satellite data collection typically would require that the Contractor research the 

availability of, contract for, acquire, and process datasets generally available 
through commercial or governmental means.  These activities could be stand-alone 
or part of other analyses. Products could include hardcopy or digital media, or both. 

 
e.  The Contractor will be required to plan, conduct, and execute all data collection activities, 
including establishment of flight line networks to obtain project photography, imagery, and/or 
elevation data coverage.  
 
f.  The Contractor may be required to produce various photography products and digital maps 
including, diapositives and contact prints, enlargements, large format photographic prints, digital 
image prints (vector overlays on raster backdrops), and photomosaics.  The contractor will also 
provide services related to high resolution, precision photo scanning, particularly in support of 
generation of digital orthophotos.   
 
g.  Survey support will include conventional, GPS ground control, and/or airborne GPS. 
Typically the recovery and establishment of all necessary vertical or horizontal ground control, 
including deployment of aerial photo panels and/or other photo identifiable points will be 
assigned to the Contractor.  The Contractor may also be tasked to provide skilled staff for 
conduction quality control and/or ancillary field surveys, particularly for land use interpretation, 
wetland delineation and economic impact assessment studies. 
 
h.  Typical photogrammetric mapping and image processing projects will include, but not be 
limited to, analytical feature collection in the areas of planimetric, topographic, land use, land 
cover, wetland assessment, and others as assigned. The contractor may be assigned work for 
generation of image processing products such as, but not limited to; digital orthorectified 
products, digital elevation models, digital terrain models, and analytic or human interpreted 
image classifications. The Contractor will be expected to furnish the Contracting Officer as part 
of the project deliverables, all observations, calculations, and /or analytical adjustment reports 
used in production of specified datasets and/or maps.  
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i.  The Contractor will be required to develop functional GIS products in specified file formats 
(Intergraph MGE, Bentley MicroStation, ESRI Arc-Info, ESRI Arc-View, Autocad, etc.), 
associated SQL relational data base files (typically Oracle), SDTS format, and a variety of 
image formats (i.e., .tif .tfw, .rgb, .cot, .geotif, .bil, .bip), as directed under a given Task Order. All 
digital spatial data will also be required to be suitably self-documented with required metadata, 
according to the specifications included in Section C.3.   
 
j.  The Contractor may be required to provide technical training and on-site support, including 
but not limited to any of the following:  hardware/software operating system training; gis, remote 
sensing, image processing application software training; on-site GIS requirements analysis and 
system design; GIS database design, population and implementation; and Internet web page 
design and development for GIS data distribution.  
 
C.4.2 TASK ORDERS 
 
Task Orders will contain individual scopes of work, and the types of services to be performed. At 
the completion of each order, all data required shall be delivered to the address designated in 
the Task Order and shall be accompanied by a properly numbered, dated and signed letter or 
shipping form, in duplicate, listing the materials being transmitted.  Deliverables will be specified 
within each Task Order.   
 
 
C.5  CONTRACTOR REQUIREMENTS 
 
C.5.1 CONTRACTOR SUPERVISION AND INSPECTION 
 
The Contractor shall designate a Project Manager with full supervisory authority over all 
personnel assigned under this contract.  The Project Manager shall be responsible for 
maintaining fully staffed and equipped forces to meet the Task Order requirements and to act as 
a liaison between the Contractor and the Contracting Officer or his/her authorized 
representative. 
 
During completion of the work, the Contractor shall provide adequate professional supervision 
to assure accuracy, quality, completeness, and progress of the work.  The Contractor is 
expected to review work in progress to ensure meeting established completion dates.  The 
Contractor shall furnish timely notification in the event that it is found that work cannot be 
completed within the timeframes set forth in the Task Order.  
 
C.5.2 PERFORMANCE  
 
The Contractor's personnel, plant, equipment, facilities, and supply of materials shall be 
sufficient to ensure compliance with all provisions and instructions furnished with each Task 
Order, and suitable to meet all needs of any concurrent Task Orders.   
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C.5.3 PROFESSIONAL SERVICES 
 
All ground survey work required under this contract shall be accomplished by or under the direct 
supervision of a Land Surveyor registered in the respective state where surveys are being 
conducted.  Photogrammetry services provided by the Contractor shall be preformed by or 
under the supervision of a Photogrammetrist, with current ASPRS Certification.   The Contractor 
will utilize ASPRS Certified Mapping Specialists whenever relevant to the tasks assigned for 
remote sensing and GIS.  
 
C.5.4 QUALITY OF MATERIALS 
 
All materials, supplies, or articles required for work which are not addressed by the general 
requirements contained within this Scope of Work, or detailed within individual Task Orders, 
shall meet industry standards, be from reputable manufacturers, and be entirely suitable for the 
intended purpose.  All materials shall be new and unused, unless otherwise specified, and will 
be subject to the approval of the Contracting Officer, or his/her designated representative. 
 
C.5.5 PERSONNEL REQUIREMENTS 
 
Personnel required in performance of Task Orders under this contract may include any, or all, of 
the disciplines listed below.  Following this list are brief descriptions expected for each of these 
disciplines. 
 
a. Project Coordinator;  
b. Project Manager(s);  
c. Fixed Wing and/or Helicopter Pilot(s);  
d. Airborne Instrumentation Specialists(s);  
e. Photographic Laboratory Supervisor;  
f. Photographic Laboratory Technicians;  
g. Registered Land Surveyor(s); 
h. Surveying Party Chief(s); 
i. Surveying Technicians(s); 
j. Certified Photogrammetrist(s); 
k. Compilation Specialist(s); 
l. CADD Technician(s);  
m. Image Analyst(s);  
n. GIS Specialist(s);  
o. Computer Programmer(s);  
p. Database Analyst(s); and, 
q. Engineering and Scientific Specialists. 
 
The Project Coordinator shall be thoroughly familiar with all phases of remote sensing data 
acquisition, photogrammetric mapping, GIS database design and development, product 
production and the interrelationships of these disciplines in meeting the objectives of each 
individual Task Order under this contract. The Project Coordinator will exercise full managerial 
and quality control required to efficiently, economically, and technically administer all Contractor 
forces assigned to work performed under this contract. 
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Project Manager(s) shall be responsible for work conducted under major facets of a complex 
project.  The Project Manager(s) shall be experienced in supervision and administration of their 
respective workforce(s) and quality control procedures required for a particular Task Order.  
 
Fixed-Wing and Helicopter Pilot(s) shall be well qualified, be experienced in aerial photography 
and/or remote sensing collection and shall have all required Federal Aviation Administration 
(FAA) and Civil Aeronautics Board (CAB) Certifications in current status.  Per USACE EM 
1110-1-1000, Photogrammetric Mapping (C.3.1 previously) pilots shall have a minimum of 400 
hours experience in flying precise photogrammetric or remote sensing mapping missions. 
 
Airborne Instrumentation Specialists(s) shall be thoroughly experienced in conducting airborne 
remote sensing assignments, including precise controlled vertical photography, digital camera 
operations, multi- or hyperspectral scanner operations, radar sensor operations, airborne laser 
profiling, and/or airborne GPS data collection operations. 
 
Photographic Laboratory Supervisor(s) shall be thoroughly familiar with all facets of photo lab 
operations, including the operation and maintenance of all instrumentation and associated 
equipment needed to provide hardcopy products for each Task Order awarded under the 
contract.  They should be experienced in designing and maintaining exacting quality control 
procedures and in supervising technical staff in completion of assigned work within timelines 
and in accordance with standard procedures. 
  
Photographic Laboratory Technician(s) shall have experience in a wide range of photo lab 
operations including but not limited to aerial film processing and titling, production of contact 
prints, analytical and orthophoto diapositives, enlargements, photo indexes, orthoimage 
composites, and mylar reproducibles. 
 
Registered Land Surveyor(s) shall be thoroughly familiar with all phases of cadastral and 
photogrammetric surveying with particular emphasis on defining horizontal and vertical control 
networks.  The individual(s) shall be thoroughly experienced in supervision of ground survey 
crews and in the administration of quality control surveys related to work required under 
individual Task Orders under this contract. Supervises subordinate Survey Party Chief(s) and 
Surveying Technician(s) involved in these operations.  Proof of registration will be furnished to 
the Contracting Officer or his/her authorized representative upon request.  Land surveyors shall 
be registered in the respective state where land/boundary survey services are required. 
 
Surveying Party Chief(s) shall be thoroughly familiar with all phases of cadastral and 
photogrammetric surveys.  Anticipated tasks include the design of horizontal and vertical control 
for second- and third-order surveys.  Surveys could include any or all of the following: cadastral, 
topographic, construction layout, profiles, cross sections, and quantity takeoffs.  Each party 
chief shall be qualified to make field computations for accomplishment of work assigned and be 
capable of planning the work for his party to obtain work efficiently and cost effectively.  
 
Surveying Technician(s), including Instrument Person, Rod Person and Recorders shall be 
capable of operating semi-precise instruments, including total stations, GPS backpack 
receivers, theodolites, transits, levels, alidades, electronic distance meters and sonic depth 
recorders. They shall be experienced in keeping all forms of notes in a firm and legible hand.  
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Certified Photogrammetrist(s) shall be responsible for the technical management of all 
photogrammetric operations, specifically aerial photography  project design, stereo-compilation, 
aerotriangulation, digital elevation / terrain model development and/or digital orthophoto 
production.  Supervises subordinate Compilation and Digital Ortho Specialist(s), CADD 
Technicians and other specialists involved in these operations.  Reviews all photogrammetric 
products to insure compliance with required specifications, accuracies, and completeness. 
 
Compilation and Digital Ortho Specialist(s) shall be responsible for data capture using first-order 
analytical stereo-compilation or softcopy workstations. This includes planimetric and contour 
feature collection, development of digital elevation/terrain models, and support of 
aerotriangulation adjustments (pugging, etc.).  These specialists shall be responsible for 
performing input scanning, ortho-rectification, image enhancement and formatting of digital 
orthophoto data sets. They are also responsible for ensuring that quality control procedures are 
maintained throughout their assigned processes. 
 
CADD Technician(s) are typically responsible for performing a variety of editing, encoding, 
scanning, digitizing and plotting tasks.  Cartographic tasks may involve development and 
registration of map grids, margin data, and title block annotation for final map sheet production. 
CADD tasks may involve significant levels of digitizing of historic mapped data, including some 
minor, or on occasion major, adjustments linework positions and additions of new features 
based upon specified methods.  Other tasks may include encoding new data into established 
data schema and the production of map products generated from a GIS.  
 
Image Analyst(s) shall be responsible for conducting interpretative analyses of stereo aerial 
photography or digital orthophotography for land use analyses, wetland delineation and special 
feature determinations.  These tasks may not require computer functions in some cases, but 
frequently require substantial expertise in feature discrimination.  These specialists are 
expected to be thoroughly trained and experienced in the use of state-of-the science digital 
image processing techniques, including image registration, resampling, enhancements and 
supervised and unsupervised classification methodologies. 
 
GIS Specialist(s) shall be responsible for the design, development, and implementation of GIS 
schema to meet specific project objectives outlined in each Task Order.  They are also 
responsible for analytical modeling using GIS data themes in either vector or raster formats and 
should be thoroughly experienced in, but not limited to, current versions of ESRI’s Arc/Info, 
ESRI’s ArcView, Intergraph’s MGE, and/or ERDAS software topologies.  These specialists 
should have current ASPRS Certification as a Mapping Specialist – GIS. 
 
The Computer Programmer(s) shall be responsible for providing system design, coding, and 
testing support for any Task Order that requires substantial new software development or 
adaptation/customization of currently available commercial proprietary GIS software and 
Internet delivery applications.  The programmers should have had substantial experience in 
coding in Java, C++, and Fortran. 
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The Database Analyst(s) shall be responsible for providing substantial design, quality control, 
and implementation support for tasks associated with complex multi-user GIS and SQL 
relational database software, particularly Oracle and distributed database networking. 
 
Engineering and Scientific Specialist(s) – This category includes a variety of disciplines listed 
hereafter, depending upon specialized requirements outlined in individual Task Orders under 
this contract.  This category includes Civil, Hydrologic, Hydraulic, Coastal and/or Electrical 
Engineers, Geologists, Geophysicists, Hydrologists, Geodesists, Oceanographers, 
Hydrographers, Biologists, Foresters, Landscape Architects, Economists and Urban/Regional 
Planners.   The qualifications and expertise required for such specialties will be described in 
each individual Task Order and costs for these personnel will be negotiated accordingly.  
 
 
C.6  REMOTE SENSING DATA COLLECTION  - CONVENTIONAL AERIAL PHOTOGRAPHY  
  
C.6.1  FLIGHT OPERATIONS AND EQUIPMENT REQUIREMENTS  
 
a.  Aircraft.  The aircraft used for work shall be capable of stable performance in the given 
geographical locale, at the necessary altitude and air speeds, and shall be equipped with all 
essential navigational and photographic instruments and accessories. When required by the 
project, the aircraft must have an onboard GPS system. Costs are to include image collection, 
clearances, and all other factors, including standard mapping cameras specified elsewhere and 
will be computed on an hourly basis.  Mobilization will be negotiated per Task Order. 
 
b.  Emergency Aircraft Standby.   Under selected natural or national emergency conditions, the 
Government may outline requirements and conditions for emergency dedication of an aircraft for 
conventional aerial photography collection under a Task Order.  The Contractor shall identify 
direct and indirect costs in establishing the crew-day rate for this line item under this contract. 
 
c.  Subcontract Photography. Before commencement of any aerial photography mission under 
this contract by a Subcontractor, the Contractor shall furnish in writing to the Contracting Officer 
the name of such Subcontractor, together with a statement on the scope and extent of the work 
to be done under the subcontract, including applicable camera certifications and calibrations. 
 
d.  Flight Plan. The minimum area(s) to be photographed are to be indicated on maps that will 
be provided for each Task Order.  Based upon Task Order specifications, the Contractor shall 
design a flight line network to obtain proper overlap, sidelap, and endlap for full stereoscopic 
photographic coverage. Maps of the flight lines to be flown shall be submitted to the 
Government for advance approval, unless prior consent is given to exclude this action. 
 
e.  Flight Log.  For each flight day, the pilot or cameraman shall prepare a flight log containing 
the date, project name, aircraft used, and names of crewmembers.  The following shall be 
recorded for each flight line: altitude, camera, magazine serial number, f-stop, shutter speed, 
beginning and ending exposure numbers and times, and any other comments relative to the 
flight conditions.  These flight logs, or copies thereof, may be required to be included in reports 
delivered to the Contracting Officer or designated representative. 
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d.  Flying Conditions.  Photography shall be undertaken only when well-defined images can be 
obtained.  Photography shall not be attempted when the ground is obscured by haze, smoke, or 
dust or when the clouds or cloud shadows will appear on more than 5 percent of the area of any 
one photograph without the permission of the Contracting Officer or delegated representative.  
Unless otherwise specified, flying shall be limited to the period of 3 hours after local sunrise to 3 
hours before local sunset or specified under a given Task Order.  Photography shall not contain 
shadows caused by topographic relief or sun angle of less than 30 degrees, whenever such 
shadows can be avoided during the time of year the photography must be taken.  Photography 
of coastal areas shall be taken during lighting conditions that maximize detail of bluff faces and 
minimized light reflections from the water surface.  Photography collected that obscures bluff 
detail because of excessive shadow will be rejected.  It is also desirable to show bottom 
features in submerged areas if this can be accomplished without affecting the aforementioned 
requirements.  Photography shall not be collected during periods of excessive wind conditions 
or turbulence that causes excess tilt, crab, or drift. 
 
e.  Ground Conditions.   Photography collected for mapping or digital orthophoto production will 
normally be collected in leaf-off season conditions in areas of deciduous vegetation (late 
November through early April).  Leaf-off photography will normally be collected when there is no 
snow on the ground nor ice on the lakes and beaches. The season and/or any special 
requirements concerning foliage, snow, or other conditions will be specified in the Task Order.  
If questions or concerns about conditions exist, consultation with the Contracting Officer or 
designated representative before undertaking or continuing the work is required.   
 
C.6.2 AERIAL CAMERA SPECIFICATIONS    
 
a.  Types of Cameras. Only a standard 6" (153mm + 3mm) focal length single-lens precise 
aerial mapping camera, equipped with a high resolution, distortion-free lens, and with a 
between-the-lens shutter with variable speed, shall be used.  The aerial camera shall meet or 
exceed minimum specifications outlined in the Task Order.  When large-scale (low altitude) 
photography is flown, the camera shall be equipped with forward image motion compensation. 
 
b. Calibration. The aerial camera(s) furnished by the Contractor, or its Subcontractors shall have 
been calibrated by the USGS within three (3) years of the acceptance of each Task Order. The 
calibration report shall be presented to the Contracting Officer or designed representative prior 
to use under this contract.  Calibrated tolerances shall be within the standards contained in EM 
1110-1-1000.  Certification shall also be provided indicating that preventative maintenance has 
been performed within the last two-(2) years. 
 
C.6.3 AERIAL FILM SPECIFICATIONS AND PROCESSING REQUIREMENTS  
 
a.  General.  Film materials and laboratory processing, developing, reproduction, and printing 
thereof, shall conform with recognized professional photogrammetric industry standards and 
practices, as outlined in EM 1110-11000 and in Chapter 6 of the ASPRS Manual of 
Photogrammetry, and other national standards or specifications referenced herein.  For the 
purpose of negotiating prices, the cost of the film and processing thereof, will be computed on a 
per frame basis based upon an agreed mission plan negotiated under each Task Order. 
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b.  Type of Film Required.  The Contractor shall use only aerial film of a quality that is equal or 
superior to that specified in a Task Order.    Only fresh, fine-grain, high-speed, dimensionally 
stable, and safety base aerial film emulsions shall be used.  Outdated film shall not be used.  
 
c.  Unexposed Film. Whenever any part of an unexposed roll of film remains in the camera, 
before such film is used on a subsequent day, a minimum 3' section of the roll of film shall be 
forwarded and exposed, immediately preceding the beginning of photography. 
 
d.  Quality of Photography.  The photographic negatives shall be taken so as to prevent 
appreciable image movement at the instant of exposure. The negatives shall be free from static 
marks, scratches, have uniform color tone, and have the proper degree of contrast for all details 
to show clearly in the dark-tone areas and highlight areas as well as in the halftones between 
dark and light.  Negatives having excessive high or low contrast, scratches or other blemishes 
may be rejected. 
 
e.  Processing of Exposed Film.  The processing, including development and fixation and 
washing and drying of all exposed photographic film, shall result in negatives free from chemical 
or other stains, containing normal and uniform density, and fine-grain quality.  Before, during, 
and after processing, the film shall not be rolled tightly on drums or in any, way stretched, 
distorted, scratched, or marked, and shall be free from finger marks, dirt, or blemishes of any 
kind.  Equipment used for processing shall be either rewind spool-tank or continuous processing 
machine, and must be capable of achieving consistent negative quality specified below without 
causing distortion of the film.  Drying of the film shall be carried out without affecting its 
dimensional stability. 
 
f.  The Camera Panel.  The camera panel of instruments should be clearly legible on all 
processed negatives.  Failure of instrument illumination during a sortie shall be cause for 
rejection of the photography.  All fiducial marks shall be clearly visible on every negative. 
 
g.  Film Strip Documentation and Labeling.  At minimum, the following information shall be 
supplied as leaders at the start and the end of each film strip:  
 

1) Contract Number and/or Task Order designation; 
2) film number; 
3) flight line identification(s); 
4) dates/times of photography; 
5) effective negative numbers and run numbers;   
6) approximate scale(s) of photography;   
7) calibrated focal length of the camera; and, 
8) Contractor's name.   
 

h.  Negative Numbering and Annotation. Each negative will be labeled clearly with the 
identification symbol and numbering convention recommended herein.  The numbers will be 
sequential within each flight line and shall be in the upper right-hand corner of the negative 
image edge to be read. All lettering and numbering of negatives shall be approximately 1/5" 
high and shall result in easily read, sharp, and uniform letters and numbers.  Numbering of 
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negatives shall be carried out using heat-foil or indelible ink.  Each negative shall be provided 
with the following annotation, which shall appear on all prints: 

 
1) year, month, and day of flight;   
2) USACE project-specific location/identification number;   
3) photo scale (ratio);   
4) film roll number; and, 
5) negative number.   
 

The date of the photography shall be in the upper left corner of each frame followed by USACE 
project number, and photo scale ratio.  The frame number will be in the upper right-hand corner 
of each frame with the roll number printed 2" left of the frame number. 
 
i.  Film Storage and Deliveries.  All negatives and uncut film positives are Government property 
and shall be archived by the Contractor unless otherwise specified in the Task Order.  All 
negatives and/or uncut film positives will be stored on winding spools in plastic or metal 
canisters.  All extra and rejected negatives shall be included in the roll(s).  At least 3' of clear 
film shall be left on or spliced to each end of the roll.  All splices shall be of a permanent nature. 
Exposed and unexposed film shall be handled in accordance with manufacturer's 
recommendations.  Each canister should be labeled with the following minimum information:  
 

1) name and address of the contracting agency; 
2) name of the project; 
3) designated roll number; 
4) numbers of the first and last numbered negatives of each strip; 
5) date of each strip; 
6) approximate scale; 
7) focal length of lens in millimeters; 
8) name and address of the Contractor performing the photography; and, 
9) contract number. 
 

The Contractor may use negatives and/or film positives for its use, only with the express written 
consent of the Contracting Officer, or designated representative. 
 
C.6.4 SCALE AND RELATED COVERAGE PARAMETERS   
 
a.  Photo-negative Scale and Flight Altitude. The required negative scale for these projects will 
be defined in each Task Order, and shall be consistent with the required map accuracy 
standard/class specified and the maximum allowable altitudes specified in EM 1110-1-1000 for 
maintaining horizontal and vertical tolerances relative to flight altitude.  The flight height above 
the average ground elevation shall be designed such that the negatives have an average scale 
suitable for attaining required photogrammetric measurement, map scale, contour interval, and 
accuracy, given a fixed 6" mapping camera focal length, stereoplotter model, and quality control 
criteria.  Any variation by the Contractor to change either the camera focal length or negative 
scale will constitute a change in the Scope of Work and therefore must be approved by the 
Contracting Officer or designated representative prior to utilization. 
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b.  Stereoscopic Coverage Requirements.  Unless otherwise modified in a Task Order, the 
overlap shall provide full stereoscopic coverage of the area to be photographed, as follows: 
 

1) Boundaries.  All of the area appearing on the first and last frame in each flight 
line extending over a boundary shall be outside the boundary of the project area. 
The principal point of two photographs on both ends of each flight line shall be 
taken past the boundary line of the project.  Each strip of photographs along a 
boundary shall extend over the boundary not less than 15% of the strip width. 

 
2) Endlap.  Unless otherwise specified in a Task Order, the forward overlap shall be 

60%. Endlap of less than 55%, may cause rejection of the photography. 
 

3) Sidelap.   The lateral sidelap shall average 30%.  Any frame having sidelap less 
than 15% or more than 50% may be rejected.   Variances to this requirement 
would be specified in the individual Task Order.  

 
4) Crab.  Absolute crab of any photograph relative to the flight line, or relative crab 

between any series of two or more consecutive photographs, in excess of 10 
degrees, as indicated by displacement of the principal points of the photographs, 
may be considered cause for rejection of the photography.  Average crab for any 
flight line shall not exceed 5 degrees.  For aerotriangulation, no photograph shall 
be crabbed in excess of five (5) degrees as measured from the line of flight. 

 
5) Tilt.  Frames exposed with the optical axis of the aerial camera in a vertical 

position are desired.  Tilt (angular departure of the aerial camera axis from a 
vertical line at the instant of exposure) in any frame of more than four (4) 
degrees, or an average of more than two (2) degrees for any ten (10) 
consecutive frames, or an average tilt of more than one (1) degree for the entire 
project, or relative tilt between any two successive frames exceeding six (6) 
degrees may be cause for rejection. 

 
6) Terrain elevation variances.  When ground heights within the area of overlap vary 

by more than 10% of the flying height, a reasonable variation in the stated 
overlaps shall be permitted provided that the fore and aft overlaps do not fall 
below 55% and the lateral sidelap does not fall below 10% or exceed 50%.  In 
extreme terrain relief where the foregoing overlap conditions are impossible to 
maintain in straight and parallel flight lines, the gaps created by excessive relief 
may be filled by short strips flown parallel and between the main flight lines. 

 
7) Shoreline variances.  Strips running parallel to a shoreline may be repositioned to 

reduce the proportion of water covered, provided the coverage extends beyond 
the limit of any land feature by at least 10% of the strip width.  For specific 
applications in bluff erosion studies, flight lines may be required to be further 
offshore to provide ensure photo coverage of the bluff face.  These conditions will 
be specified in the Task Order. 
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c.  Adjoining Photo Strips.  Where the ends of strips of photography join the ends of other strips 
or blocks flowing in the same general direction, there shall be an overlap of at least two 
stereoscopic models.  In flight lines re-photographed to obtain substitute photography for 
rejected photography, all negatives shall be exposed to comply with original flight specifications, 
including scale and overlap requirements.  The joining end frames in the replacement strip shall 
have complete stereoscopic coverage of the contiguous area on the portions not rejected.  
 
C.6.5  PHOTOGRAPHIC INDEX  REQUIREMENTS   
 
a.  General.  Two hardcopy photo indexes, and one digital file thereof, are required for each 
Task Order under this contract.  Additional index sheets may be required and priced 
accordingly. The photographic indexes shall be prepared as a vector overlay of photo corners 
overprinted on a U.S. Geological Survey (USGS) Digital Raster Graphic (DRG) covering the 
project area, normally on E-size sheets, unless specified otherwise under the Task Order. 
These indexes shall be plotted from a digital file in a vector format specified in the Task Order 
and in a GeoTIFF raster format for the DRG.  These sheets shall be laid out in such a fashion 
that all photo identification numbers are clearly visible. Each photo index sheet shall have the 
following: a north arrow; a sheet index, if applicable; and, a title block in the lower right corner.  
The title block will contain, at a minimum, the following information: project name; Contractor's 
name; contract number; date of photography; scale of photography; and, scale of index. 
 
C.6.6 CONTACT PRINT AND DIAPOSITIVE SPECIFICATIONS   
 
a.  Materials.  All contact prints shall be made on an electronic printer on double-weight 
fiber-based paper or medium-weight resin-coated paper stock, on which ink, pencil, grease 
pencil, and other markers can be used on both sides, unless otherwise specified in the Task 
Order.  All panchromatic, color, and color infrared diapositive transparencies generated shall be 
on a dimensionally stable base, equal or superior in quality to media specified in the Task 
Order. All diapositives will be clear of stains, blemishes, uneven spots, air bells, light streaks or 
fog, dust and other defects that would make them unacceptable. 
 
 b.  Processing and Quality. The processing, including exposure development, washing, and 
drying, shall result in finished photographic prints having gloss finish, fine-grain quality, normal 
uniform density, and color tone and contrast that provide photographic details which show 
clearly in the darktone areas and highlight areas as well as in the halftones between the dark 
and the highlight.  Excessive variance in color tone or contrast between individual prints may be 
cause for their rejection.  All prints shall be clear and free of stains, blemishes, uneven spots, air 
bells, light fog or streaks, creases, scratches, and other defects that would interfere with their 
use or in any way decrease their usefulness. 
 
c.  Trimming and Packaging.  All contact prints shall be trimmed to neat and uniform 
dimensional lines along image edges (without loss of image) leaving distinctly the camera 
fiducial marks.  Prints lacking fiducial marks shall be rejected.  All diapositive will be cut and 
inserted into appropriate plastic sleeves, unless specified otherwise in the Task Order. 
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C.7  REMOTE SENSING DATA COLLECTION - AIRBORNE DIGITAL SYSTEMS  
 
C.7.1  AIRCRAFT AND FLIGHT SPECIFICATIONS 
 
a. Aircraft.  The aircraft used for work under this contract shall be capable of stable 
performance in the given geographical locale, at the necessary altitude and air speeds, and 
shall be equipped with all essential navigational and remote sensing instrumentation and 
accessories needed to accomplish the mission parameters.  When required by the project, the 
aircraft must have an onboard GPS system. Costs are to include data collection, clearances and 
all other incumbent factors, and will be computed on a per-job basis.  Since these missions may 
vary in type, scope, and range, mobilization will be negotiated per Task Order as well. 
   
b. Flight Plan. The minimum area(s) to be covered by an airborne remote sensing mission 
shall be indicated on maps that will be provided for each Task Order.  Based upon these 
specifications, the Contractor shall design a flight line network to obtain proper overlap, sidelap, 
and endlap for full project coverage. Maps of the flight lines to be flown shall be submitted to the 
Government for advance approval, unless prior consent is given to exclude this action.  
 
c. Flying Conditions. Data collection shall be undertaken only when well-defined imagery, 
radar data collection or laser profilometry can be obtained as required by the Task Order. The 
flying period shall be specified in each Task Order.  Generally, airborne multispectral and 
hyperspectral data collection shall not contain shadows caused by topographic relief or sun 
angle of less than 30 degrees, whenever such shadows can be avoided during the time of year 
the imagery is collected.  Image collection shall normally not be attempted when there is 
substantial atmospheric haze, moisture, smoke, or dust, or when the clouds or cloud shadows 
will appear on more than 5% of the area of any one image.   Imagery shall also not be collected 
when snow cover exists unless otherwise specified in the Task Order. Imagery collected of 
coastal areas shall be taken during lighting conditions that minimize ground shadow of bluff 
areas and reflectance from the water surface.  Airborne laser profiling surveys shall not be 
attempted when the ground or water body is obscured by haze, smoke, or dust.  Data collection 
shall be taken only during lighting conditions that maximize water clarity for bathymetric LIDAR 
surveys.  
 
d. Flight Log.  For each flight day, the pilot or airborne instrumentation specialist shall prepare 
a flight log containing, at the minimum, the date, project name, aircraft used, and names of 
crewmembers.  The following shall be recorded for each flight line: altitude, sensor type, serial 
number, beginning and ending time for each data file, and any other comments relative to the 
flight conditions.  These flight logs, or copies thereof, may be required to be included in reports 
delivered to the Contracting Officer or designated representative. 
 
e. Aircraft Transit Costs.  Aircraft mobilization costs will be negotiated per Task Order, and will 
be  computed by cost per statute mile distance.  
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C.7.2 INSTRUMENTATION SPECIFICATIONS    
 
a. Types of Systems. All airborne digital cameras, multispectral or hyperspectral scanners, 
thermal sensors, radar systems, and laser profilers shall meet or exceed minimum 
specifications outlined in individual Task Orders under this contract. 
 

1) Digital Cameras.   Typically, digital cameras will be required for collection of image data 
across the visible and near infrared spectrum using a sensor array in lieu of  
photographic film. 
 

2) Multispectral and Hyperspectral.  Typically, airborne multispectral or hyperspectral 
scanners will be required for the collection of  imagery from the ultraviolet through near 
infrared reflective energies.   The specific scanner or radiometer to be used shall be 
specified in the individual Task Order. 
 

3) Infrared and Thermal Sensors.  Airborne infrared and thermal sensors may be required, 
as specified in an individual Task Order, to collect reflective and emissive energies, 
typically dealing with measuring heat losses or temperature differences across 
landscapes.  

 
4) Radar.  Airborne collection of radar imagery may be required to collect digital elevation 

model data for large landscape areas, especially under adverse atmospheric conditions. 
 Specific Task Orders may require access to interferometric synthetic aperture radar 
(IFSAR), or similar, for these type of data collection exercises. 
 

5) LIDAR.   Airborne collection of elevation profiles or regular spaced postings will be 
required under this contract using Light Detection and Ranging (LIDAR) profilers.  These 
LIDAR profile surveys could require collection of topographic or bathymetric detail.   

 
b.    Calibration.  The Contractor shall be capable of providing appropriate calibration data for 
any airborne remote sensing system utilized under this contract to insure that horizontal, 
vertical, and/or radiometric thresholds are maintained in accordance with Task Order details.  
Documentation may be requested on maintenance and repair records performed on any 
instrument within the last two-years. 
 
C. 7.3 RESOLUTION, SCALE, COVERAGE AND DATUMS 
 
The required resolution, scale and coverage will be defined in each Task Order. Overlap and 
sidelap and/or seamless coverage of digital data collection will be specified in the Task Order.  
Aircraft crab and tilt tolerances may also be specified in the Task Order.   Horizontal and vertical 
datums will also be specified in the Task Order. 
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C.7.4  DIGITAL IMAGE INDICES 
Two indexes are required for each airborne remote sensing mission and must be delivered 
under each Task Order. The photographic indexes shall be prepared as a vector overlay of 
image corners overprinted on a U.S. Geological Survey (USGS) Digital Raster Graphic (DRG) 
covering the project area, unless specified otherwise under the Task Order. These indices shall 
be delivered in both hard copy and digital format. The hard copy sheets shall be laid out in such 
a fashion that all swaths (or digital files) and labeling are clearly legible.  Each index sheet shall 
have the following: a north arrow; a sheet index, if applicable; and, a title block in the lower right 
corner.  The title block will contain, at a minimum, the following information: project name; 
Contractor's name; contract number; date of photography; scale of photography; and, scale of 
index.  These indexes shall be delivered in an ArcView shape file format and in a GeoTIFF 
raster format for the DRG.   
 
 
C.8  REMOTE SENSING DATA ACQUISITION  - SATELLITE DATA     
 
C.8.1  PRODUCT REQUIREMENTS 
 
a. General.  The government anticipates that various technological advances in spaceborne 
sensors will occur over the life of this contract.  Datasets to be acquired by the Contractor may 
include any of the following systems:  LANDSAT, SPOT, IRS, IKONOS, NOAA, DMSP, 
RADARSAT, etc. The Contractor would normally be responsible for the acquisition, conversion, 
and processing of all spaceborne remote sensing data. Individual Task Orders will include 
information on the specific sensor required, spectral bandwidths, desired resolution, temporal 
requirements, coverage, product scale and/or cloud cover and ground conditions. The 
Government anticipates that the Contractor will act as its agent in the identification of available 
image datasets, programming of data collection, purchase and acquisition of the same, and 
identification and coordination of any particular licensing and ownership considerations. 
 
b. Hard Copy Deliverables and Reports.  The Contractor shall provide large format output plots 
of the satellite remote sensing data in accordance with detailed instructions contained in the 
Task Order.  The Contractor also will provide a report on procedures, calibration data, 
metadata, and other ancillary information, unless directed otherwise per Task Order. 
 
 
C.9  SURVEY SUPPORT     
 
a.  All horizontal and vertical control surveys required for photogrammetric mapping shall be 
performed using procedures and/or accuracy standards consistent with professional surveying 
practices. Project-specific projection control will be detailed in each Task Order including the 
horizontal datum, the vertical datum, the local grid reference system, projections, and units of 
measurement.  The Contractor shall provide survey crews with professional survey personnel 
and equipment capable of performing observations and measurements that meet the required 
accuracy needed for the work.  All field observational data shall be performed in accordance 
with standard survey practices, as specified under references outlined in Section C.3.   
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b.  Survey data shall be recorded in bound survey books that will subsequently be delivered to 
the USACE.  All survey work will be performed under the direct supervision and control of a 
licensed professional land surveyor.  All survey work, including office computations and 
adjustments, is subject to USACE review and approval for conformance with prescribed 
accuracy standards. 
 
c.  Before commencement of any surveying under this contract by a Subcontractor, the 
Contractor shall furnish in writing to the Contracting Officer the name of such Subcontractor, 
together with a statement on the scope and extent of the work to be done. 
 
C.9.1 PHOTO CONTROL SURVEYS 
 
a.  Surveys performed to establish horizontal or vertical locations of points used in controlling 
stereoscopic models shall be performed using recognized engineering and construction control 
survey methods, as necessary to meet mapping standards required in each Task Order.  This 
usually requires, at minimum, third-order procedures performed relative to existing network or 
project control, using standard engineering survey traverse, differential leveling, GPS, Airborne 
GPS, or electronic total station measurement techniques.   
 
b. Unless otherwise indicated, photo control points or paneled points may be temporarily 
installed by the Contractor according to their standard procedures.  Any temporary control point 
should be adequately marked such that they would remain in place for at least the duration of 
the Task Order if quality control or assurance surveys are deemed necessary. If the USACE 
determines that existing project/network control should be utilized, the Contractor will check the 
adequacy of these points based on ground reconnaissance/recovery.  The Contractor shall 
maintain adequate documentation on all existing control points utilized, including the name of 
the source agency, coordinates, datum, and estimated accuracy for each point. 
 
c. The Contractor shall perform surveys connecting existing project control to assure that such 
control has sufficient relative accuracy to control the overall project.  Should these surveys 
indicate deficiencies in the existing control, the Contractor shall advise the Contracting Officer, 
or designated representative, and appropriate modification may be made by the USACE to the 
Task Order to direct the Contractor to perform resurveys of any existing point in the network. 
 
d. All horizontal and vertical control points will be occupied as a station within a closed traverse 
or closed level loop.  If it is not possible to occupy an individual control point or photo target, 
thus requiring spur shots, all angles shall be read at least three times and averaged, and all 
distances measured twice and averaged. 
 
C.9.2  CONTROL PHOTOGRAPHS 
 
All horizontal and vertical control points including supplemental control points shall be marked 
and labeled with appropriate point identification numbers.  All control points not premarked shall 
be neatly pin-pricked and clearly identified and described on the back of the photograph.  
Coordinates and brief descriptions of marked control points shall be written on the back of each 
photo.  Complete descriptions will be written for newly set, permanently monumented points.  
The marked-up control prints will be delivered to the USACE. 
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C.9.3  FIELD CLASSIFICATIONS AND QUALITY CONTROL SURVEYS 
 
Field classification, inspection, and/or edit surveys may be required under a Task Order.  This 
requirement may include field surveys to add topographic detail.  A two-man survey crew will 
normally be required to perform field surveys to confirm cultural features, to clarify obscured 
detail, to add or correct incomplete features, to add topographic detail by conventional field 
survey methods or other acceptable measures (DGPS, etc.), and/or to perform internal quality 
control testing.  Quality assurance / quality control (QA/QC) field tests may be required with a 
USACE representative present, if specified in the Task Order. 
 
 
C.10  PHOTOGRAMMETRIC MAPPING SPECIFICATIONS 
 
C.10.1  AEROTRIANGULATION SPECIFICATIONS    
 
a. General.  When authorized within this contract and/or specified in the Task Order, the x-, y-, 
and z-coordinates for supplemental photo control points may be derived using fully analytical 
simultaneous block aerotriangulation adjustments or digital aerotriangulation methods.  
Industry-standard adjustment software, or that supplied with analytical or digital plotters, must 
be used to perform the computations.  Use of different altitude photography is not allowed.   
 
b. Equipment.  The photogrammetric mensuration instruments shall have sufficient accuracy 
and utility for measuring the x and y photographic coordinates of the fiducial or other reference 
marks, targets, photographic images, and artificial points to achieve the required accuracies. 
 
c. Ground and Supplemental Control Requirements.  The Contractor shall be responsible for 
determining the optimum location, quality, and accuracy of all ground control points used for 
controlling the aerotriangulation adjustment, unless otherwise specified in the Task Order.  
 
d. Resultant Accuracy of Aerotriangulation Adjustments.  For class 1 maps, the root mean 
square (rms) error for the x-, y-, and coordinates of all supplemental control points determined 
by analytical aerotriangulation shall not be in error by more than 1:10,000 in horizontal position 
(x and y) and 1:8,000] in elevation (z), when expressed as a ratio fraction of the flying height.  
These adjustment statistics must be clearly identified on the adjustment software output that 
shall be delivered to the USACE prior to commencement of stereoplotting.  A written report shall 
be submitted to the Contracting Officer or designated representative explaining any analytical 
control problems encountered prior to compilation.  Aerotriangulation accuracy criteria for other 
map classes are contained in EM 1110-1-1000 and the ASPRS Manual “Digital 
Photogrammetry: An Addendum to the Manual of Photogrammetry.” 
 
e. Control Prints.  The image of all ground control and supplemental control points shall be 
appropriately marked and identified on a set of contact prints.  The identifying number for each 
supplemental control point shall be related to the photograph on which it appears.   
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f. Deliveries.  All materials, including the x-y-z coordinates for control points, final adjustment 
computations with error of closure, control prints, the marked/drilled diapositives, and any rolls 
or film negatives used by the Contractor, shall be provided to the USACE.   
 
C.10.2  STEREOPLOTTER SPECIFICATIONS 
 
Topographic and/or planimetric feature line maps are to be generated on an analytical or 
softcopy stereoplotter as specified in the Task Order.  The stereoplotter must be capable of 
automatically performing/adjusting interior, relative, and absolute orientations, and output 
statistical data thereof, and generating digital data of observed topographic/feature information 
into spatial layers directly compatible with three-dimensional (3-D) design file criteria outlined in 
EM 1110-1-1807 (Reference C.3).  Optical-mechanical terrain stereoplotters, of similar or equal 
design to a Wild A-10, may be used when upgraded or modified for direct digital data output.  
Stereoplotter operators shall have experience on the machine and types of terrain being 
compiled.  
 
C.10.3  MAP COMPILATION SCALES 
 
The Contractor shall furnish to the Contracting Officer, or designated representative,  
stereoplotter-derived drawings and/or finished maps at scales specified in the Task Order. 
 
C.10.4  MODEL SETUP AND ORIENTATION DATA 
 
Analytical and/or digital plotter orientation parameters and statistical outputs for each model 
setup shall be submitted with each project.  These sheets shall be fully annotated by date, time, 
operator name, compilation dates/times, photo numbers, and other data, and confirmation that 
the mapping was compiled from the required negative scale.   
 
C.10.5 COMPILATION HISTORY 
 
A compilation history report (model diagram or model setup sheet) shall be prepared for each 
stereoscopic model used to accomplish the mapping.  The report shall include at a minimum the 
final photographic fit of x, y, and z-coordinates to ground control and any problems encountered 
in model orientation and compilation.  The report shall include the project name, flight date, 
photo scale, map scale, stereoplotter used, and the operator's name. 
 
C.10.6  FEATURE COLLECTION 
 
The maps shall contain all the planimetric, cultural, land use, land cover, and/or wetland  
features visible or identifiable on/or interpretable from the aerial photographs, and compatible 
with the type of project involved (i.e., detailed site mapping, planimetric and/or land use 
mapping, etc.) Since this work is typically highly specialized and dependant upon local 
conditions and/or various local/state/federal classification strategies, the detailed requirements 
will be contained within each Task Order requiring these services.   
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C.10.7  TOPOGRAPHIC DATA  
 
If required in the Task Order, output maps shall contain all specified topographic features visible 
or identifiable on/or interpretable from the aerial photography.  Topographic data may be 
generated by contour tracing and/or other digital terrain modeling techniques.  The level of 
detail required for topographic mapping for each project and information on the required contour 
interval(s) will be specified in each Task Order.  
 
C.10.8  METHODS FOR EVALUATING MAP ACCURACIES    
 
a. General.  All maps compiled shall be subject to map testing by the USACE, by independent 
third-party forces, or by Contractor forces working under direct USACE review to ensure that 
they comply with the applicable accuracy requirements specified in the Task Order.  The map 
test results will be statistically evaluated relative to the defined accuracy criteria and pass/fail 
determination made accordingly.  The decision of whether or not to perform rigid map testing on 
any project, Task Order, or portion of a project rests exclusively with the Contracting Officer or 
designated representative.  In all cases, the Contractor will be advised in writing when such 
action will be taken. 
 
b. Office and Field Checks.  The party responsible for map testing may, during the course of 
the project, inspect map compilation in the Contractor's facility by comparison with aerial 
photographs.  However, if QA/QC tests require it, final map compilation shall be checked by 
field inspection and a horizontal and vertical accuracy check by conventional or GPS field 
survey checks to test selected points or features on the completed drawings.   
 
c. Test Profiles for Topography.  Whenever required, test profile traverses shall be made in the 
field to check for compliance with the vertical contour accuracy requirements.  Such field profile 
checks should be at least 5" long at the map scale, and should cross at least 10 contour lines.  
Profiles should start and close upon map features or previously established control points.  In 
flat areas and at principal road and rail intersections, spot elevations shall be checked.  In 
general, one profile per map sheet or 3 per stereo models will be sufficient.   
 
d. Spot Elevation Tests.  Whenever required in the Task Order, spot elevation field tests may 
need to be performed.  Such tests for vertical accuracy may be performed by comparing the 
elevations at well-defined points as determined from the map to corresponding elevations 
determined by a survey of higher accuracy.  A minimum of 20 points shall be checked in these 
tests and shall be distributed throughout the sheet, or concentrated in critical areas. 
 
e. Test Points for Planimetric Features.  Whenever required in the Task Order, the accuracy of 
the planimetric map feature compilation shall be tested.  These tests shall be conducted by 
comparing the ground coordinates (x and y) of at least 20 points (well-defined map features) per 
test per map sheet, as determined from measurements on the map at publication scale, to those 
for the same points, as provided by a check survey of higher accuracy.  The check survey shall 
have an order of accuracy equal to or exceeding that specified for establishing the mapping 
control.  Maps will also be examined for errors and/or omissions in defining features, structures, 
utilities, and other nomenclature, or for total gaps in compilation/coverage.  The minimum of 20 
points shall be distributed throughout the sheet or concentrated in critical areas. 
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f. Selection of Well-Defined Test Points.  The term "well-defined map features" pertains to 
features that can be sharply defined as discrete points.  Points that are not well-defined are 
excluded from any required accuracy test.  The selection of well-defined points shall be made 
through agreement between the Contracting Officer and the Contractor.  Generally, it may be 
more desirable to distribute the points more densely in the vicinity of important structures or 
drainage features and more sparsely in areas that are of lesser interest.  Further definitions and 
requirements for selection of well-defined photo/map points may be found in the reference 
standard used.  The locations and numbers of map test points and/or test profiles shall be 
mutually agreed to by the Contractor and the Contracting Officer. 
 
C.10.9  CHECK PLOT MEDIA 
 
Check plots shall be sufficiently neat and complete as to eliminate or minimize errors of 
misinterpretation on the part of the Quality Assurance Reviewer. Check plots shall be plotted on 
paper, on standard E-size sheets, or as specified in the Task Order.    
 
C.10.10  FINAL MAP PRODUCT 
 
a.  Project Control Coordinates.  Project specific projection control coordinates will be specified 
in the Task Order, including horizontal datum, vertical datum, the local grid reference system, 
projections, and units of measurement. 
 
b.  Control.  All horizontal and vertical ground control and all supplemental control determined 
by either field or aerotriangulation methods shall be shown on the final map.  All control points 
should be plotted in accordance with specifications contained in the Task Order.  
 
c.  Sheet Layout and Match Lines.  The individual project will determine whether the Contractor 
shall design, or the USACE will provide, the sheet layout that provides optimum coverage of the 
project.  This will be specified in the Task Order.  Match lines shall be provided and properly 
labeled so that each sheet may be joined accurately to adjacent sheets.  
  
d.  Symbols and Names.  The symbols to be used for major planimetric and topographic 
features shall be in accordance with symbols specified in the Task Order.  The USACE will 
normally provide to the Contractor any cell libraries necessary for preparation of the final map 
product via digital input; Contractor developed cell libraries may be used with prior approval 
from the Contracting Officer or delegated representative.  The names of cities, towns, villages, 
rivers, streams, roads, streets, highways, and other features of importance shall be obtained by 
the Contractor.  All names and numbers shall be legible and clear and shall not interfere with 
map features.  Names of towns, rivers, streams, etc., will generally be those appearing on 
USGS topographic quadrangles or contained in the Geographic Names Inventory System 
(GNIS) maintained by the USGS. 
 
e.  Title and Sheet Index.  A title shall be placed on each final map to the size and arrangement 
specified in the Task Order, and shall include the name of the contracting agency, the project 
name, the date of photography used, the strip and photograph numbers, the map scale, the 
date of the mapping, the map number, and the name of the Contractor.  If more than one map 
sheet is prepared for the project, a small-scale sheet index shall be drawn on each map sheet 
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showing the position and the relationship of all map sheets to each other.  The title block 
contents and sheet index requirements for finished maps will be furnished by the Contracting 
Officer or designated representative.  The Contractor's name/address, contract /Task Order 
number, and logo will be placed on each map sheet.  
 
f.  All map products will be reviewed by an experienced editor for quality control during 
applicable stages of production. 
 
C.10.11  FINAL PLOTTING MEDIA 
 
The finished line maps shall be electronically printed from an acceptable industry standard 
digital file format onto standard E-size dimensionally stable, static-free polyester drafting film 
(e.g., mylar), of at least 0.004" thickness, unless specified differently in the Task Order.  The 
map border will not exceed specifications contained in the Task Order and the sheet will be 
oriented north-south, unless otherwise specified.  Locations of title blocks, revision blocks, 
border detail, line weights, etc., will normally be specified in the Task Order. 
 
 
C.11 IMAGE PROCESSING  
  
C.11.1  SCANNING 
 
a. Scanning tasks under this contract is anticipated to be the encoding of panchromatic, color, 
or color-infrared aerial photography, although other tasks such as document scanning or 
scanning of large-format engineering drawings may be required.  Scanning may be part of 
another project or stand-alone.  Scanning projects include document or image preparation, 
scanning, clean-up, indexing, quality control, conversion, editing, and report completion.   
 
b. Document and drawing preparation shall include unpacking, sorting, staple removal, labeling, 
taping damaged areas, and erasures of extraneous marks.  Scanning shall include feeding 
documents through the scanning device, setting up scanning parameters such as resolution 
(microns or dots-per-inch(dpi)), contrast, image file format, and file size requirements, based 
upon Task Order specifications.   
 
c.  In the case of large format documents such as engineering drawings and/or maps, scanning 
settings may require a significant level of clean-up.  Clean-up includes some level of speckle 
removal, deskewing and cropping of images to final size specifications. 
 
d.  Indexing shall include assigning meaningful codes to images based on the information in the 
documents and/or images.  Indexing determines how images are located by a retrieval system 
and can vary from simple naming conventions to assigned values for key fields in a database 
record.  The indexing specifications will be outlined in the Task Order. 
 
e.  Conversion could include changing digital formats for scanned files, raster to vector 
conversions, optical character recognition (OCR), intelligent character recognition (ICR), or 
document assembly and page definitions (tagging) for compound documents.  Editing tasks 
could include performing detailed file modifications to create a clean final file. 
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C.11.2  IMAGE REGISTRATION 
 
Image registration tasks under this contract could include image-to-map registration, image-to-
image registration and a variety of image transformations, such as helmert, affine, projective, 
single- or multi-order polynomial, and finite elements.  Image registration operations include 
translations from one projection system to another, as well as changes in rotation, skew, and 
scale.  Image registration specifications will be outlined in the Task Order. 
 
C.11.3  IMAGE ENHANCEMENT 
 
Image enhancement tasks could include any of the following:   
 
a. radiometric corrections, including scan line correction, destriping, radiometric 
correction, and atmospheric corrections; 
 
b. contrast enhancements, including linear and equalization functions, thresholding, 
histogram matching, gamma corrections, and density slicing; 
 
c. color enhancements/analyses such as RGB-to-HIS and HIS-to-RGB transformations, 
principal component analyses, and decorrelation stretches; 
 
d. various filtering operations such as convolution, edge and texture detection, Fourier 
transforms, and user-defined operations; 
 
e. radar image processing; and 
 
f. mosaicking, collages, and splicing. 
 
C.11.4  IMAGE CLASSIFICATIONS 
 
Image classification tasks that may be required under this contract include standard arithmetic 
operations, band ratioing, vegetation indices, or more complex logical analyses such as 
resampling using nearest neighbor, bilinear, or cubic convolution techniques, unsupervised 
training, supervised training, or minimum distance, parallelipiped, maximum likelihood 
classifications.  
 
C.11.5  RASTER TO VECTOR CONVERSIONS 
 
The contractor should be capable of converting raw or processed raster datasets to vector 
themes for incorporation in GIS topologic themes.  The specifications for this operations will 
either be included under the Task Order or generated under a consulting function provided by 
the Contractor or its Subcontractor. 
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C.11.6  RASTER MODELING AND ANALYSES 
 
The Contractor shall be capable of conducting a variety of raster modeling/analyses operations. 
These include coincidency, proximity, and adjacency analyses, and other complex boolean 
operations. The level of detail required for these tasks will be included in the Task Order, or 
negotiated with the Contractor prior to proceeding. 
 
C.11.7  THEMATIC MAP PRODUCTION 
 
The Contractor shall be capable of generating a variety of different thematic map products as 
final products from the aforementioned processing, analyses and modeling operations.  The 
detailed specifications of these thematic maps will be contained in the Task Order or negotiated 
with the Contractor prior to proceeding. 
 
 
C.12 GIS DESIGN AND IMPLEMENTATION      
 
a. The Contractor shall supply all necessary labor, material, and equipment to perform work 
under various phases of the design, development, implementation of a GIS.  Each Task Order 
will vary.  The Contractor may be required to perform all of the above mentioned phases 
together or a portion of these phases in a complex project as outlined in the Task Order. 
 
b. The Contractor may be required to perform various user needs assessments and/or 
implementation planning in accordance with the specifications contained in the Task Order.  
Typically, the Contractor would evaluate prospective uses of the GIS, analyze and document all 
existing operations or business practices, and recommend data, software and systems 
requirements thereof. 
 
c. As specified in the Task Order, the Contractor normally would conduct a system design 
study, including any or all of the following:  
 

1) Database - how and where the data will be stored, who will have access to it, and 
how the data itself will interact;  

 
2) Software - which versions and modules of the GIS software and/or CAD software 

are required for the GIS to be fully functional;  
 
3) Hardware – what hardware configuration is required to provide appropriate system 

performance within the database and software design framework;  
 
4) Applications - what programming that will be needed to automate or convert many of 

the routine and often requested GIS functions; and,  
 
5) Personnel Requirements - who is responsible for maintaining and updating the data, 

who will use it; and how much training of staff will be required. 
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d. The Contractor may be required to implement the GIS, either directly under a Task Order or 
in combination with Government inhouse resources.  This includes, but is not limited to the 
following: planning implementation steps, digitizing, encoding, data conversion, QA/QC 
procedure development, and technical training. 
 
 
C.13 DIGITAL FILE SPECIFICATIONS 
 
a. General.  All digital data shall become the exclusive property of the USACE upon submittal. 
 
b. Formats. The contractor shall deliver all digital files in accordance with specific formats 
specified in a given Task Order.  
 

1) Vector Data.  All final vector data are to be delivered in a format specified in the Task 
Order, typically being the most current versions of Bentley 3D Microstation, ESRI point, 
line, and polygon formats.  The Contractor shall provide all cell libraries used in 
preparing drawings and a digital version of all compilation history required for 
photogrammetric tasks.  On occasion digital files may be required to be delivered in the 
SDTS format (see Section C.3.15) or in the USGS Digital Line Graph, Level 3 format.  

 
2) Raster Data.  Normally all raster or grid cell data formats will be specified in the Task 

Order. Typical formats would include ASCII, BIP, BIL, BSQ, TIFF, BMP, PCX, GeoTIFF, 
GIF and others.  The Contractor shall be capable of importing the following industry 
standard remote sensing formats including Landsat, SPOT, IRS, ERS, RADARSAT, 
AVHRR and others.  The Contractor also shall be capable of compressing / 
decompressing digital image files formats including JPEG, RLE, MrSid, etc.  Other 
required formats for USGS products could include DOQQ and DEM specifications.  On 
occasion digital files may be required to be delivered in the SDTS format (see Section 
C.3.15).  Typically output formats would need to be readily importable and fully 
functional into the most current version of ERDAS IMAGINE, Intergraph Image Analyst 
or ESRI ArcView and Arc/Info. 

 
c. Media.  Datasets are to be delivered typically on a CD-ROM, or other suitable media 
specified in the Task Order.  
 
 
C.14 METADATA REQUIREMENTS 
 
The Contractor shall provide metadata file(s) using Corpsmet95 for all geospatial data produced 
under this contract, unless otherwise specified in the Task Order.  Geospatial data are defined 
as information that identifies the geographic location and characteristics of natural or 
constructed features and boundaries on the earth and includes aerial photography. Metadata 
includes descriptions of the content, quality, condition, and other characteristics of data 
provided.  The metadata file(s) must comply with the Federal Geographic Data Committee 
(FGDC) Content Standards for Digital Geospatial Metadata Version 1.0 or higher (see 
Reference C.3.14).   The Corpsmet95 metadata generator can be download from the Internet by 
the Contractor from:  http://corpsgeo1.usace.army.mil. 
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C.15 TECHNICAL SUPPORT & SERVICES 
 
a.  As described in a Task Order, the Contractor may be required to provide technical support to 
the Government, including consultation and training.  This support may include short term or 
long term assignments, located at Government facilities, Contractor facilities or at third-party 
locations.   
 
b.  Typically, consultation can include but not limited to project aid in the areas of GIS product 
development, GIS system administration, GIS database development and/or analysis, data 
encoding and digitizing, imagery processing and analysis, file management, and Internet web 
page development and maintenance.  Typical training may be required for GIS application 
software, image processing techniques, and system integration. 
 
c.  Under this contract, a short-term assignment away from the Contractor’s normal work site is 
considered less than 60 days, and a long-term assignment is considered greater than 60 days.  
This distinction will determine the amount of per diem that the Government will negotiate for 
under a Task Order.  Short-term assignments will constitute 100% of normal per diem paid for 
by the Government under the Joint Travel Regulations (JTR).  Long-term TDY will equate to 
55% of normal per diem rates for the locations involved.  
 
 
C.16   QA/QC REQUIREMENTS  
 
C.16.1  CONTRACTOR QUALITY CONTROL    
  
a.  General.  All photogrammetric mapping data submitted under this contract shall conform to 
the accuracy standards outlined in EM 1110-1-1000 unless modified or supplemented below.  
The Contractor shall be responsible for internal quality control functions involved with field 
surveying, photography, laboratory processing, stereocompilation, feature collection, field 
checking, and editing of photogrammetric measurements and compiled maps, to ascertain their 
completeness and accuracy.  Also, the Contractor shall make all additions and corrections 
necessary to complete the maps and photogrammetric measurements based upon USACE 
review comments.  All GIS schema (graphics and attributes) submitted under this contract shall 
conform to reference C.3.8, the Tri-Service Spatial Data Standards (TSSDS), Release 1.8, 
February 1999 or most current version thereof, unless specified otherwise in the Task Order. 
 
b.  Materials.  All materials, supplies, or articles required for work that are not covered 
specifically herein, or by work order specifications, shall be standard products of reputable 
manufacture and entirely suitable for the intended purpose.  Unless otherwise specified, they 
shall be new and unused; otherwise, use of these materials is subject to the approval of the 
Contracting Officer. 
 
C.16.2  CORRECTION OF UNSATISFACTORY WORK  
 
Failure to meet map test criteria will require recompilation of the project at the Contractor's 
expense.  When a series of sheets are involved in a mapping project, the existence of errors 
(i.e., map test failure) on any individual sheet will constitute prima facie evidence of deficiencies 

  
07/31/02      - 28 -     f107b.doc 



SOLICITATION NO. DACW- 
REMOTE SENSING, PHOTOGRAMMETRIC MAPPING AND 

GEOGRAPHIC INFORMATION SYSTEMS SERVICES 
 

SECTION C  -  DESCRIPTION / SPECIFICATIONS / WORK STATEMENT 
 
 
throughout the project (i.e., all other sheets are assumed to have similar deficiencies), and field 
map testing will cease.  The Contractor will be responsible for all costs for correction of the work 
and for map testing on the corrected drawings.  When such efforts are performed by USACE 
survey crews, these costs will be deducted from the Task Order payment estimates. 
 
 
C.17  CONTRACTOR-FURNISHED MATERIALS 
 
The Contractor shall furnish all transportation, instruments, plant equipment, tools, materials, 
and related survey and office equipment necessary to perform the work, including, but not 
limited to the following: 
 
a. vehicular transportation, including gas, oil, tires, and repairs; 
 
b. all necessary field photo control for each assignment; 
 
c. all  survey equipment required for the work; 
 
d. all necessary photogrammetric equipment and photo reproduction equipment; 
 
e. all necessary plotting equipment, supplies, and materials;  
 
f. all necessary software for survey control reduction, photogrammetric processing, 
image processing, feature collection, GIS database development, and report product 
development; and, 
 
g. all necessary supplies.   
 
 
C.18  SUBMITTAL REQUIREMENTS   
 
C.18.1  REVIEW SUBMITTALS  
 
a.  Photographic Acceptance.  Upon completion of the aerial photography phase for each 
assignment, the Contractor shall submit a representative sample of contact prints/diapositives to 
the Contracting Officer or designated representative for review of exposure quality, color 
balances, and reproduction quality.  Review comments will be relayed to the Contractor 
telephonically and/or by letter within prescribed time period outlined in the Task Order.  This 
review is necessary to preclude non-acceptance by the USACE of photographic submittals due 
to unacceptable exposure/print qualities and to reduce potential delays in any subsequent 
photogrammetric mapping phases of the Task Order. 
 
b.  Photogrammetric Acceptance.  Upon completion of the photogrammetric phase for each 
assignment, the Contractor shall submit a check plot of all mapping for review to the Contracting 
Officer or representative.  Review comments will be relayed to the Contractor telephonically 
and/or by letter within prescribed time period outlined in the Task Order.  
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c.  Digital File Acceptance.  Upon completion of any digital file creation phases, the Contractor 
will submit advance versions of these files to the Contracting Officer or designated 
representative.  This review may be conducted in conjunction with the above hardcopy review.  
Review comments will be related to the Contractor telephonically and/or by letter within 
prescribed time period(s) outlined in the Task Order. 
 
d.  Hard Copy Acceptance.  The advance reviews of hardcopy and digital products are intended 
to determine that all materials conform to the technical requirements and specifications of the 
Contract / Task Order.  This review is also intended to preclude against having to return final 
submittals for minor errors or omissions. 
 
C.18.2  CORRECTIONS    
 
All review comments are to be addressed by the Contractor in a timely manner and within 
accuracy specifications.  When such errors need to be corrected by USACE staff or by another 
Contractor, these costs will be charged to the Contractor. 
 
C.18.3  PROFESSIONAL CERTIFICATION REQUIREMENTS 
 
Per ER 1110-1-8152, all A-E Contract deliverables require that the Contractor provide all final 
submittals with Professional Engineering, Registered Land Surveying, and/or Certified 
Photogrammetrist annotation, whenever relevant and required by the Task Order, including: 
 
a.  a cover document showing, for each discipline involved, the name and stamp or seal 
of the professional who supervised the work, and the date each stamp or seal was 
affixed;  
 
b.  one set of properly signed, stamped or sealed and dated final maps; and, 
 
c.  an electronic equivalent that indicates for each discipline involved, the name of the 
professional who supervised the work, his/her certification/ registration number and the 
date each stamp or seal was affixed.  
 
C.18.4  COMPLETION OF WORK 
 
The Contractor shall furnish all work completed in an accurate and thorough manner within the 
time schedules specified in the Task Order.  The Contractor's personnel, plant, equipment, 
transportation facilities, and supply of materials shall be sufficient to ensure compliance with all 
provisions  and instructions furnished with each Task Order, and suitable to meet all needs of 
any concurrent Task Orders.  Completion of work shall include satisfactory performance on all 
facets of negotiated work for the Task Order. 
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D.1   PACKAGING AND MARKING INSTRUCTIONS  
 
Packaging of completed work shall be accomplished such that the materials will be protected 
from handling damage.  Each package shall contain a transmittal letter or shipping form, in 
duplicate, listing the materials being transmitted, being properly numbered, dated, and signed.  
Shipping labels shall be marked as follows: 
 

U.S. Army Corps of Engineers - Detroit District 
Great Lakes Hydraulics and Hydrology Branch 
ATTN: David M. Gerczak, Physical Scientist, CELRE-ETS-HW 
Contract No.     ______________________________ 
Task Order No. ______________________________ 
P.O. Box 1027   
Detroit, Michigan  48231-1027 

 
 

(b)  Hand carried submissions shall be marked as follows: 
 

U.S. Army Corps of Engineers - Detroit District 
Great Lakes Hydraulics and Hydrology Branch 
ATTN: David M. Gerczak, Physical Scientist, CELRE-ETS-HW 
Contract No.     ______________________________ 
Task Order No. ______________________________ 
477 Michigan Avenue 
Detroit, Michigan  48226 

       
(End of Clause) 
 
END OF SECTION D 
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