Work Type Definition and Submittal Requirements

10.2 Aerial Imagery and Remote Sensing

Work Type Definition

Pages 1-3 detail the work type definition.  In order to become pre-qualified for this work type, please see the “Work Type Submittal Requirements” on pages 4-6.

I. Description
Aerial photography and photogrammetrics are used to begin the three-dimensional location data collection required for transportation projects. Flights are made in the spring and fall over specific corridors to routinely update MnDOT's records and to address the aerial photography needs of specific projects. 

A. Level 1 (Film/Digital Photography): Collection of Aerial Film Photography / Aerial Digital Imagery to be used as a basis for detail design ground controlled post-processed aero-triangulation solutions for MnDOT transportation projects and Minnesota local unit of government municipal category projects.  Production of Digital Ortho-photos (seamless Ortho-rectified raster mosaic).  Photogrammetric lab services. 

B. Level 2 (IMU – GPS): Collection of Aerial Film Photography / Aerial Digital Imagery to be used as a basis for planning / pre-design / facility management/GIS level digital photogrammetric products. This includes In Flight collection and processing of aerial image positions and orientation parameters, utilizing minimal ground control for MnDOT transportation projects and Minnesota local units of government municipal category projects.  Production of Digital Ortho-photos (seamless Ortho-rectified raster mosaic) for pre-design purposes.  Photogrammetric lab services.

C. Level 3 (Digital Oblique Photography): Collection of Digital Aerial Oblique Photography.  Photogrammetric lab services.

D. Level 4 (DEM): Digital Elevation Model (DEM) production utilizing either aerial remote sensing techniques, such as Airborne LIDAR (Light Detection & Ranging), Static Laser Scanner, and High Definition Mobile Laser Scanner using minimal ground control for MnDOT transportation projects and  Minnesota local unit of government projects.

II. Standards and Specifications
Standards and specifications required for a project under this work type may include the following:
A. All work must be completed in accordance with the Procedural Based Specifications and Performance Based Specifications identified in the project specific contract.
B. Approved DEM files in Microstation File format or LAS as specified.  See CADD          Standards:  http://www.dot.state.mn.us/caes/cadd
C. Aerial Photography Specifications: http://www.dot.state.mn.us/surveying/Photo/photospecs.html take precedence over
Surveying and Mapping Manual: http://www.dot.state.mn.us/surveying/SurvMapManuals/SM_Manual2007.pdf
III. Provided By MnDOT
Information to be supplied by MnDOT for a project may include the following:

A. Level 1:

· Project designation, location and limits
· Flight Plan and Film Media or Digital Camera requirements
· Spatial Data and Positional Accuracy requirements
· Special Requirements
B. Level 2:

· Project designation, location and limits

· Flight Plan and Film Media or Digital Camera requirements

· Spatial Data and Positional Accuracy requirements

· Special Requirements

· Control Scheme, Ground Control Coordinates
· Coordinate Datum/Projection/Adjustment
C. Level 3:

· Project designation, location and limits

· Digital Camera requirements

· Special Requirements
D. Level 4:
· Project designation, location, limits and match file requirements
· Coordinate Datum/Projection/Adjustment

· Project Seed Files
IV. Provided by Consultant

Deliverables to be supplied by the consultant for a project may include the following:

A. Levels 1 & 2:

· Aerial digital image file plots on photobase paper

· 9” x 9” contact print (film) and/or digital image as specified.

· Photo Index digital file

· Photo Index print or plot on photobase paper of each project.

· Original processed film negatives or digital image files used to collect aerial imagery.

· Calibration reports for aerial camera (s).

· Camera station parameters ((x, y, z) and ((, (, ()) for each image.

· Center of first and last image of each flight strip in latitude and longitude.

· Ground control coordinates.
· List of ground control points not used or identified as being suspect.
B. Level 2:          

· Final camera station positions and orientation parameters (,(,(.

C. Level 3:              

· Aerial digital image file plots on photobase paper as specified.

· Original processed film negatives or digital image files used to collect aerial imagery.
D. Level 4:
· Terrain model structure, format and level placement.
· Flight Plan.
· “Bare-Earth” elevation model files.
· First Return or single return point file.
· Approved DEM files in Microstation File format or LAS as specified.  See CADD          Standards:  http://www.dot.state.mn.us/caes/cadd
· Tile Diagrams showing limits, boundary and name for each project file.
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Work Type Submittal Requirements

A consultant firm becomes pre-qualified based on the qualifications of the personnel that are employed by the firm and by meeting the demonstrated equipment and CADD requirements.

	Key Personnel Requirements

	Minimum Number of Staff:
	At least one Civil Engineer, Land Surveyor or Photogrammetrist

	Professional Certification/Licensure:


	All work for this program must be completed under the direct supervision of one of the following:

· Licensed Professional Civil Engineer

· Licensed Professional Land Surveyor

· Certified Photogrammetrist

	Work Type Submittal Requirements*

	I. Resume and Relevant Project Experience Form (Form PQ1)
Submit in Word Format
	A.  Complete Parts1, 1A, 2 and 3 of Form PQ1.  
· 
     Part 1: Fill out general information and names of

· personnel.  Specify clearly the level for which qualification is sought.  
Part 1A:
All Levels:

The firm’s staff must demonstrate a minimum of five (5) years professional experience in the activities associated with this work type.  Must demonstrate satisfactory experience on at least two projects (maximum of five) in the last three years in aerial photography acquisition for transportation type engineering projects in snow-belt regions with limited leaf-off flying seasons. 

Level 1:

Must demonstrate satisfactory experience on at least two projects (maximum of five) in the last three years in which Qualifying Staff acquired a photogrammetric quality vertical aerial film based or digital image used as the basis for a ground controlled post-processed aero-triangulation solution in snow-belt regions with limited leaf-off flying seasons.

Level 2:

Must demonstrate satisfactory experience on at least two projects (maximum of five) in the last three years in which Qualifying Staff acquired  photogrammetric quality vertical aerial film based or digital image using on-board real-time navigation system to establish aerial image positions and orientation parameters, utilizing minimal ground control.

Level 3:  
Must demonstrate satisfactory experience on at least two projects (maximum of five) in the last three years of collecting Digital Aerial Oblique Photography

Level 4:

Must demonstrate satisfactory experience on at least two projects (maximum of five) in the last three years per equipment type (Airborne, Static or Mobile) in which firm produced Digital Elevation Models, using remote sensing techniques.
Part 2 Examples may be requested by the work type committee at a later time. 
Part 3: Provide the following in this order:
All Levels:

1. Equipment Profile.

2. Quality Assurance/ Quality Statement (Identify and attach your QA Plan)

3. Resume of Pilot(s) and photocopy of their pilot’s license.

Level 2:

1. A statement of anticipated positional accuracy of imagery in ground coordinates (feet).

Level 4:

1. A statement of anticipated positional accuracy of ground coordinates (feet).


	II. Project Example Requirements

Submit in PDF format
	A.  Upon further request.  

	III. Proof of Professional Certification/ Licensure

Submit in PDF format
	A. Provide a current copy of the applicable Professional Certification/ License.




	IV. CADD Requirements
Submit in PDF format
	A. Complete and sign form indicating the firm is capable of using MnDOT’s Level 2 CADD Standards which can be found at: 
www.dot.state.mn.us/consult/prequal/documents/cadd2.doc


	*Work Type Submittal Instructions:

Create a flash drive that includes the following individual files or folders in this order:

I.
Resume and Relevant Project Experience Form (Form PQ1)

II.        Project Example Requirements (NOT REQUIRED AT THIS TIME)
III.       Proof of Professional Certification/Licensure

IV.
CADD Requirements

Each file should be saved in the format identified above.

Submit 5 copies of the flash drive.
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