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1. Project Overview
Program Overview

The State of Indiana has a goal to develop and/or update certain geospatial data sets for use by state government agencies, other levels of government, academia, and the general public, and to provide these data sets for inclusion to the IndianaMap.  The IndianaMap is a resource for geographic information technology users inside Indiana and beyond.  Funds for the statewide orthophotography program will come from state agencies, local governments, and grants. 

Project Understanding 

The Indiana Statewide Imagery and LiDAR project will consist of the following:

         New Statewide 1”= 200’ scale 4-band orthoimagery at a 1-foot pixel resolution

         New LiDAR data at a 1.5-meter average post spacing

Woolpert Management Roles and Responsibilities

Jeff Padgett – Project Director – is responsible for the overall project and will support the PM as necessary. Jeff will be the primary contact.
Brad Fugate – Project Manager – will be responsible for all daily project management functions

such as, monitoring budgets & schedule, creating project reports, invoicing and communicating with

the client, technical leads and other staff as necessary. Brad will be the secondary contact.
Eric Cole – GS Operation Manager – will be responsible for providing the necessary equipment and staff to execute the project on time and within budget.
Todd Schmidt – Survey Manager –will be responsible for survey services including but not limited to the following; scheduling, allocating production staff, monitoring hourly budgets and schedule, and communicating with the project manager and other task leads.
Joe Cantz – Photogrammetric Manager- will be responsible for photogrammetric services including but not limited to the following; scheduling, allocating production staff, monitoring hourly budgets and schedule, and communicating with the project manager and other task leads.
John Hannel – GIS Manager- will be responsible for GIS services including but not limited to the following; scheduling, allocating production staff, monitoring hourly budgets and schedule, and communicating with the project manager and other task leads.
Rick Hammond- Client Services Manager - will be responsible for Client Services/Marketing services including but not limited to the following; scheduling, allocating production staff, monitoring hourly budgets and schedule, and communicating with the project manager and other task leads.
Woolpert Work Task Responsibilities

01 Survey – Todd Schmidt
02 Image Acquisition – Greg Fox

03 LiDAR Acquisition – Greg Fox

04 Hydro Flattening- Joe Cantz

05 Cartography – Brian Stevens

06 LiDAR Processing – Joe Cantz

07 Orthoimagery – Brain Stevens

08 Website – Joe Cantz


09 Client Services – Rick Hammond

10 Project Management – Brad Fugate

Woolpert Contact Information
Primary Contact
Jeff Padgett

Project Director

4454 Idea Center Boulevard

Dayton, Ohio, 4530-1500

Direct Dial: 937.531.1441

Mobile: 937.903.4691
Fax: 937.461.0743

jeff.padgett@woolpert.com
Secondary Contact

Brad Fugate

Project Manager

4454 Idea Center Boulevard

Dayton, Ohio, 4530-1500

Direct Dial: 937.531.1349

Mobile: 937.499.4035

Fax: 937.461.0743

brad.fugate@woolpert.com
IOT Management Roles and Responsibilities

Jim Sparks – Project Director –is responsible for the overall project and will support the PM as necessary. Jim Sparks will be the primary contact.

Jim Stout – Project Manager – will be responsible for all daily project management functions

such as, monitoring budgets & schedule, creating project reports, invoicing and communicating with

the client, technical leads and other staff as necessary. Jim Stout will be the secondary contact.

Primary Contact

Jim Sparks

Indiana GIS Officer

100 North Senate Ave.

Room N551

Indianapolis, IN  46204
Phone: 317.234.5889

jsparks@iot.IN.gov
Secondary Contact
Jim Stout
Program Manager

IMAGIS

200 E. Washington Street

Suite 1322 City-County Building

Indianapolis, IN  46204-6204

Phone: 317.327.2321

jstout@indygov.org
Supporting Agencies
Federal - USGS

Dave Nail

USGS Geospatial Liaison for Indiana

NSDI Partnership Office

5957 Lakeside Blvd.

Indianapolis, IN 46278

Phone: 317.290.3333 Ext. 122

Fax: 317.290.3313
dnail@usgs.gov
State – IGIC

Phil Worrall
Executive Director

Indiana Geographic Information Council

Indiana State Library, GIS 

140 North Senate Avenue

Indianapolis, IN 46204 

Phone: 317.234.2924

pworrall@igic.org
Local - IMAGIS

Jim Stout

Program Manager

IMAGIS

200 E. Washington Street

Suite 1322 City-County Building

Indianapolis, IN  46204-6204

Phone: 317.327.2321

jstout@indygov.org
Scope of Services

Required Project Task 

	x 
	Survey
	x 
	LiDAR

	 
	Mobile Van Acquisition
	 x
	Compilation/Extraction

	 x
	Aerial Acquisition
	 x
	Cartography Deliverables

	x 
	Aerial Triangulation
	 
	Remote Sensing

	x
	GIS
	 
	EIM

	 x
	Other -  Marketing/Client Services


Project Understanding 

The Indiana Statewide Imagery and LiDAR project will consist of the following:

         New Statewide 1”= 200’ scale 4-band orthoimagery at a 1-foot     pixel resolution

         New LiDAR data at a 1.5-meter average post spacing

Project Area
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The project will be divided into three project areas. Area 1 will be the center tier and performed in 2011. Area 2 will be the eastern tier and performed in 2012. Area 3 will be the western tier and performed in 2013.

The new 4-band orthoimagery will encompass the entire land area of the State of Indiana, or +/- 36,418 square miles. The tile border will be 1,000 feet beyond the state boundary with the following exceptions. The tile border with the State of Illinois along the Wabash River, and the State of Kentucky along the Ohio River shall be buffered a minimum distance of 1,000 feet or to the opposite river bank, whichever distance is greater. The imagery shall fill all tiles. Border areas of the State proximate to Lake Michigan (Lake, Porter and LaPorte Counties) shall be buffered beyond the shoreline a minimum distance of 2,500 feet. In addition to these dimensions, data coverage shall extend to the geographic extents of the delivery tile grid.

The 2011 center tier orthoimagery project area consists of the following Counties:

12-inch Pixel Resolution – Crawford, Orange, Washington, Lawrence, Jackson, Monroe, Brown, Morgan, Johnson, Hendricks, Boone, Clinton, Tipton, Carroll, Howard, Cass, Miami, Pulaski, Fulton, Starke, Marshall, and Wabash.
Optional 6-inch Pixel Resolution – Marion (397 sq. mi.), Bartholomew (407 sq. mi.) , Harrison (486 sq. mi.), St. Joseph (458 sq. mi.), Elkhart (464 sq. mi.), and Kosciusko (538 sq. mi.).

Optional 3-inch Pixel Resolution – None

The 2012 orthoimagery project area consists of the following Counties/Cities: To Be Determined

The 2013 orthoimagery project area consists of the following Counties/Cities: To Be Determined
[image: image6.png]


For the LiDAR effort, the project area will contain both existing LiDAR data and new LiDAR data to be collected by Woolpert beginning in 2011. The boundary limits for the new LiDAR data will be the same as the orthoimagery and cover +/- 29,218 sq. miles. However, unlike the orthoimagery, full tiles will not be delivered. The new LiDAR data will only be delivered to the 1000-foot buffer or to the opposite river bank whichever is greater. 
The existing LiDAR is +/- 7,200 sq. miles and consist of the following counties:

· Complete Counties - Porter, Steuben, Noble, De Kalb, Allen, Madison, Delaware, Hendricks, Marion, Hancock, Morgan, Johnson, Shelby, and Monroe.

· Partial Counties – Vermillion, Parke, Vigo, Clay, Sullivan, Knox, Gibson, and Posey.
The 2011 center tier new LiDAR project area consists of the following Counties:

1.5-meter Average Post Spacing– Crawford, Orange, Washington, Lawrence, Jackson, Brown, Boone, Clinton, Tipton, Carroll, Howard, Cass, Miami, Pulaski, Fulton, Starke, Wabash, Marshall, St. Joseph, Elkhart, Bartholomew, Harrison and Kosciusko.

Optional 1.0-meter Average Post Spacing – None

The 2012 LiDAR project area consists of the following Counties: To Be Determined

The 2013 LiDAR project area consists of the following Counties: To Be Determined
2. Project Work Plan 
Work Plan Manual

During the entire IOT program, Woolpert will have in place extensive workflow and QA/QC procedures as established in our ISO 9000 standards procedures manual. Each member of our production team will review the ISO procedures manual and adhere to the ISO procedures manual guidelines. If requested, Woolpert can provide IOT access to our ISO 9000 standards procedures manual. 
SURVEY 

Phase #:  01

Report Required:  Y
Description

For your project, Woolpert and our team member USI Consultants, Inc. will perform the necessary survey services. This includes airborne GPS, GPS base stations, reconnaissance of control, and any needed new photo ground control. Our survey and targeting services will be directed by Todd Schmidt, an Indiana registered Professional Surveyor. Todd has successfully supervised surveying services for numerous projects throughout the State of Indiana and the Midwest region.
Woolpert Survey Team

The Woolpert Survey Team directed by Todd Schmidt will perform the following:

· Provide a control diagram for each acquisition (LiDAR and Imagery) block.

· Obtain  new horizontal and vertical ground control points 

· Obtain horizontal and vertical check points to be withheld as test points (20 test points per acquisition block with points shared along borders)

· Provide one copy of the Survey report – May, 2011
The Woolpert team will provide survey services that encompasses these steps:
· Survey Planning and Preparation

· Airborne GPS
· Control Points

· Datum

· Survey Report

· Control Diagrams

· Deliverables and Standards
Survey Planning and Preparation

In lieu of using the existing 2005 ground control, Woolpert will obtain new ground control points and check points. The new control points will be photo-identifiable points (PID) as often as possible. PID points are more environmentally friendly and avoid unnecessary public intrusion and interference in the community. PID points will be picked on clear, well-defined locations that are photo identifiable from the appropriate scale. The PID points will be semi-permanent such as an X etched in concrete, PK Nail, or 18" rebar with cap. New control points will be GPS observed and be consistent with second order horizontal and third order vertical. This control will be sufficient to meet the required accuracy necessary to support the subsequent orthoimagery and 1” = 200’ or optional 1” = 100’/ 1” = 50’ scale mapping.

Using the project control layout and locations of new ground control, Woolpert will prepare a strategy to perform field reconnaissance, new GPS surveying, and airborne GPS support. Prior to initiating fieldwork, the surveying schedule will be reviewed with IOT to coordinate dates and timeline. This will allow IOT and partners to answer the public’s questions regarding the whereabouts of our survey personnel. All Woolpert team personnel and vehicles will display proper identification.

Woolpert will perform reconnaissance on the new photo identifiable control points and new check points. Each of Woolpert’s surveyors will be equipped with portable handheld GPS receivers. The Northing and Easting coordinates for all control stations will be uploaded into the handheld receivers to help the surveyors navigate to each new ground control point. 
If a PID is not available, Woolpert will place an aerial target at the control point location. Targets will be placed on the following areas using the following methodology.

· Unpaved Areas. Any monuments or control points found or established in unpaved areas will be targeted with a plastic aerial target material.

· Paved Areas. If a control point is located in a paved area, it will be targeted with a latex painted symbol. The latex paint is designed to wear off over time.

All target panels will be of appropriate size for the aerial image and will be sufficiently light-reflectant to create a high contrast to the background. Where plastic material is used, targets set over existing control stations will be secured with the center of the target over the station. We recommend that the shape of targets is a “X “ if space permits, a “T” if space is limited, a “V” (chevron) if required by severe space constraints, or a bowtie on highly-reflectant (concrete) pavement. Painted targets are set two to three weeks before the tentative flight window. Plastic targets are set the week before the tentative flight window. Based on the scales of photography, the target size will be:


· 12-inch resolution
8’ x 8’ x 2’

· 6-inch resolution 
6’ x 6’ x 1’

· 3-inch resolution
3’x 3’ x 0.5’

Airborne GPS

Woolpert recognizes that the State of Indiana currently has established Continuously Operating Reference Stations (CORS) within the state. Woolpert would utilize as many of the CORS stations as available to produce the final ABGPS solution. Woolpert’s flight crews will also set-up an ABGPS reference station at the local airport from which they are based providing a redundant system in case of base station failure.
Woolpert's GPS capabilities include differential and kinematic airborne GPS during the acquisition of aerial photography. Woolpert uses on-the-fly kinematic processors (FlyKin and GrafNav) to compute the GPS coordinate and covariance elements for each photo event. These systems allow for forward and reverse processing between the airplane and ground based receiver. This method of post processing reduces the chance of erroneous data sets due to the miscalculation of the GPS phase integer bias.

Woolpert’s QA/QC process for GPS includes downloading and processing each day’s data. This will ensure the integrity of the network as it is constructed. As a daily quality control measure, we will subject the network to loop closure analyses and least-squares adjustments. This daily procedure enables us to detect and re-observe any blunders or poor quality lines as needed. 

Ground Control Points

We have estimated +/- 80 new control points per acquisition block may be needed, for a total of 240 ground control points. This number will be verified during field reconnaissance. Along with ground control, Woolpert will obtain LiDAR/Orthoimagery 20 test points per aerial acquisition block for a total of 240 test points.
The following are the estimated number of control points and test points:

Year 1 (including 6-inch buy-ups)


Year 2 



Year3

Control Points - +/-151



Control Points -  +/- 80
             Control Points - +/-80
Test Points -      +/-101



Test Points -        +/-80

Test Points -     +/- 80
Datum

Imagery for the project will be referenced to the appropriate Indiana State Plane Coordinate System East (2967) and West (2968) Zones expressed in U.S. Survey Feet. 

· Horizontal Datum: North American Datum of 1983 (NAD83) using the latest HARN adjustment

· Vertical Datum: North American Vertical Datum of 1988 (NAVD 88) with the latest ellipsoid and geoid adjustments. 

Survey Report
Woolpert will provide a Survey report containing all the pertinent information required such as – control diagrams, point descriptions and diagrams, log sheets, etc. The report will be developed based upon the report Woolpert submitted for the 2005 program.
Control Diagrams

For each of the flying seasons, Woolpert will provide the proposed control diagram prior to image acquisition. A preliminary diagram is included in this plan (See Appendix). Depending upon the number of optional buy-up opportunities the final control diagram will be developed and provided to IOT as part of the final project plan.

Deliverables and Quality Standards

The Woolpert Survey team will deliver the following:
· Survey Report – May, 2011
The ground control survey will support producing orthoimagery meeting the following horizontal accuracies:

· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
Any new control points will be second order horizontal and third order vertical and will be obtained through GPS methods.
Acquisition (ACQ) 
Phase #:  02

Report Required:  Y
	General Acquisition

	 1” = 200’
	Mapping Scale - If features are to be collected/extracted from imagery

	 
	

	 12-inch
	Imagery Pixel resolution - Final Product

	Film Acquisition (optional)
	LiDAR Acquisition

	
	Black and White
	 1.5
	Average Post Spacing

	 x
	Color
	 
	

	 
	CIR
	 40
	Required Field of View(FOV)

	 
	Other
	 30%
	Required Overlap

	Digital Camera Acquisition
	 
	Other

	Bands Required
	3-OC Camera Acquisition (optional)

	 
	Color
	 
	One Direction plus Nadir

	 
	CIR
	 
	Two Direction plus Nadir

	 x
	4-Band
	 
	Other

	 
	Other
	 
	 


Description
For your project, Woolpert and our team members will perform the aerial acquisition services. This includes developing flight plans, coordinating image acquisition partners, and QA/QC of imagery. Our image acquisition services will be directed by Greg Fox. Greg has successfully supervised image acquisition for numerous projects throughout the United States and internationally.

Our Acquisition partners will provide additional acquisition resources, as needed, to support the project. Woolpert will be responsible for the image processing and overall project requirements. 
Woolpert Aerial Imagery Team

The Woolpert Aerial Imagery Team directed by Greg Fox will perform the following:

· Obtain new R,G,B,NIR aerial photography at 12-inch, optional 6-inch, and optional 3-inch

· Develop a preliminary and final flight map/control diagram of the project 

· Fly additional overlap and/or flights of the central business districts to minimize building lean and shadows – Indianapolis, Ft. Wayne, and Evansville
· Perform any re-flights required to meet the image specifications

· Incorporate Indiana CORS stations and set ABGPS stations for the new aerial imagery
· Flight crews will provide image data to the processing department 

· Update daily the project web site flight index indicating flights flown, flights approved for production, reflights, reflights approved for production.

· Maintain a daily weather log using the NOAA weather website and document conditions 

· Provide one copy of the Aerial Photography report – May 2010

The Woolpert team will provide aerial image acquisition services that encompasses these steps:
· Image Acquisition Planning and Preparation

· Aerial Imagery Acquisition

· Reflights

· Optional Resolutions

· Image Specifications

· Project Website

· Aerial Photography Report

· Flight Diagrams

· Deliverables and Standards
Image Acquisition Planning and Preparation

During the spring of 2011, 2012, and 2013 Woolpert will acquire new 4-band (R, G, B, and NIR) aerial imagery covering the entire project area using Leica ADS digital camera systems. The aerial imagery will be captured to produce orthoimagery at 1” = 200’ scale with a 12-inch pixel resolution.

Aerial Imagery Acquisition

All imagery will be collected during the late-Winter / early-Spring flying season (approximately mid-February to late-April) during leaf-off conditions for deciduous vegetation in Indiana. The sun angle shall be 30-degrees or greater, and streams should be within their normal banks, unless otherwise negotiated. Woolpert will submit the flight logs to IOT as part of our acquisition documentation as confirmation of the actual flight date and time. During flight planning and acquisition, a significant effort is made to limit clouds, snow, fog, haze, smoke, or other ground obscuring conditions in the imagery. In no case will the maximum cloud cover exceed 5% per image. Within the immediate areas of power plants or factories, some steam or smoke and/or shadows may be visible on imagery.

Supplemental flights will be flown over the following central business districts: Indianapolis, Fort Wayne, and Evansville.

Woolpert will provide a flight line diagram for each project area divided into acquisition blocks. Woolpert will make every attempt to capture the appropriate project area each spring, however weather and ground conditions may influence our ability to accomplish the task in its entirety. Woolpert will provide daily weather reports during the acquisition phase of the project. Together Woolpert and IOT will determine the appropriate action if the aerial acquisition task cannot be completed within the window of opportunity due to uncontrollable events such as weather or ground conditions.

Reflights

Woolpert will run the raw Leica ADS imagery data through an initial process immediately after acquisition has been completed to ensure that all program specifications have been met. This allows any necessary re-flights to be accomplished as soon as possible after the date of the original acquisition.
Optional Resolutions

As an option, additional project partners including counties, cities/towns, and others may buy-up to 6-inch or 3-inch pixel resolutions. Woolpert will produce the optional 6-inch orthoimagery using the above mentioned methodologies. For a 3-inch option the orthoimagery will be produced using the above mentioned methodology, except a film based solution may be used in lieu of a digital camera solution and only color (RGB) orthoimagery produced. 
Image Specifications

The following are the image specifications and guidelines:
12-inch Resolution (Entire State)

Ground Sample Distance—11.8-inch

Output Resolution—12-inch
Flying Altitude—9,494-feet above mean terrain height
Forward Lap—ADS captures imagery at Nadir

Side Lap—25 % across the project area
Climatic Conditions—sufficiently clear sky

Ground Conditions—free from snow, haze, fog, or dust; when streams are within their normal banks;

Sun Angle—greater than 30 degrees

Atmospheric Moisture—less than 5% cloud cover

Tip—will average one-degree or less, Tilt—will average one-degree or less, and Crab—will average three-degrees or less on the project area

Building Lean—supplemental flights (Indianapolis, Ft. Wayne, Evansville)
Tone, Brightness, Contrast—provide various image samples for approval prior to full production

Optional 6-inch Resolution 
Ground Sample Distance—5.8-inch

Output Resolution—6-inch
Flying Altitude— 4,774-feet above mean terrain height
Forward Lap—ADS captures imagery at Nadir

Side Lap—25 % across the project area
Climatic Conditions—sufficiently clear sky

Ground Conditions—free from snow, haze, fog, or dust; when streams are within their normal banks;

Sun Angle—greater than 30 degrees

Atmospheric Moisture—less than 5% cloud cover

Tip—will average one-degree or less, Tilt—will average one-degree or less, and Crab—will average three-degrees or less on the project area

Building Lean—supplemental flights (Indianapolis, Ft. Wayne, Evansville)
Tone, Brightness, Contrast—provide various image samples for approval prior to full production

Optional 3 inch Resolution (digital and film based)

Ground Sample Distance—2.8-inch

Output Resolution—3-inch
Flying Altitude— 2,300-feet above mean terrain height
Forward Lap—ADS80 captures imagery at Nadir

Side Lap—25 % across the project area

Climatic Conditions—sufficiently clear sky

Ground Conditions—free from snow, haze, fog, or dust; when streams are within their normal banks;

Sun Angle—greater than 30 degrees

Atmospheric Moisture—less than 5% cloud cover

Tip—will average one-degree or less, Tilt—will average one-degree or less, and Crab—will average three-degrees or less on the project area

Handling Shadows—supplemental flights, ADS
Building Lean—supplemental flights, ADS
Tone, Brightness, Contrast—provide various image samples for approval prior to full production

Greg Fox will assign a Woolpert staff member to update daily the project web site imagery flight index indicating flights flown, flights approved for productions, reflights, reflights approved for production. Along with flight information, Woolpert will maintain a daily weather log using the NOAA weather website and document conditions on the project website. http://www.weather.gov/climate. We have selected the following cites to be used to monitor weather conditions for each of the acquisition blocks.

Block 1 - Harrison County, City of Corydon

Block 2 - Monroe County, City of Bloomington

Block 3 - Cass County, City of Logansport

Block 4 - Marshall County, City of Plymouth

Flight Diagrams

For each of the flying seasons, Woolpert will provide the proposed flight line diagram for approval prior to image acquisition. A preliminary diagram is included (See Appendix). 

Aerial Photography Report

Woolpert will provide an Aerial Photography report containing all the pertinent information required such as –flight maps, Flight log, aircraft, weather log, ABGPS, etc. 
Deliverables and Quality Standards

Woolpert will deliver the following:

· Aerial Photography Report – May, 2011
The aerial imagery will be able to produce orthoimagery meeting the following horizontal accuracies:

· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
Functionality of flight to include the ability to extract layers of data, when combined with LiDARgrammetry mapping techniques to produce optional future products:
· Planimetric features: roads, parking, rivers, lakes, vegetation, etc.
· Topographic features: DTM, 2-foot Contours, etc.

Woolpert LiDAR Acquisition Team

The Woolpert LiDAR Acquisition team lead by Greg Fox will perform the following:

· Obtain new LiDAR data at an average 1.5-meter post spacing or optional an average 1-meter post spacing

· Develop a preliminary and final flight map/control diagram of the project 

· Perform any re-flights required to meet the LiDAR specifications

· Incorporate Indiana CORS stations and set ABGPS stations for the new aerial imagery
· Flight crews will provide LiDAR data to the processing department 

· Update daily the project web site flight index indicating flights flown, flights approved for production, reflights, reflights approved for production.

· Maintain a daily weather log using the NOAA weather website and document conditions 

The Woolpert team will provide LiDAR acquisition services that encompass these steps:
· LiDAR Acquisition Planning and Preparation

· Reflights

· Optional Post Spacing

· LiDAR Specifications

· Project Website

· Flight Diagrams

· Deliverables and Standards
LiDAR Planning and Preparation

Woolpert will create a flight plan to maximize the capability of our LiDAR systems and will obtain data at an average post spacing of 1.5 meters. The unprocessed LiDAR will consist of at least the first and last returns. The new LiDAR data will be obtained for the required project areas and consist of point number, X coordinate, Y coordinate and Z coordinate, along with an intensity value. Woolpert will obtain and process the LiDAR data using the “U.S. Geological Survey National Geospatial Program Base LiDAR Specification, Version 12", as a guideline. 

The final DEM surface will be capable of supporting optional 2-foot contour generation with the addition of supplemental breaklines. 
LiDAR data acquisition will occur under leaf-off conditions, with minimum or no snow on the ground, rivers are within their channels at or below normal levels, when the sky is sufficiently clear of clouds, smoke and atmospheric haze. The proposed window of acquisition is the spring of 2011, 2012, and 2013 during leaf-off conditions; however fall collection may also occur with IOT approval.

Acquisition

All LiDAR will be collected during the late-Fall/early-Spring flying season during leaf-off conditions for deciduous vegetation in Indiana. Woolpert will submit the flight logs to IOT as part of our acquisition documentation as confirmation of the actual flight date and time. During flight planning and acquisition, a significant effort is made to limit LiDAR data acquisition when the sky is sufficiently clear of clouds, smoke, and atmospheric haze. 
Woolpert will provide a flight line diagram for each project area divided into acquisition blocks. Woolpert will make every attempt to capture the appropriate project area during the acquisition season, however weather and ground conditions may influence our ability to accomplish the task in its entirety. Woolpert will provide daily weather reports during the acquisition phase of the project. Together Woolpert and IOT will determine the appropriate action if the LiDAR acquisition task cannot be completed within the window of opportunity due to uncontrollable events such as weather or ground conditions.

Reflights

Woolpert will run the raw LiDAR data through an initial process immediately after acquisition has been completed to ensure that all program specifications have been met. This allows any necessary re-flights to be accomplished as soon as possible after the date of the original acquisition.
Optional 

As an option, Woolpert can acquire new LiDAR data at an average 1.0-meter post spacing.
LiDAR Specifications

The following are the LiDAR Acquisition specifications and guidelines:
1.5 Meter average GSD

· Point Density: 1.5 –meter average

· Flying Height: 7,800AGL

· Scan Angle: 40-degrees

· Swath Width: 1,730 meters

· Swath Overlap: 30%

LiDAR System Calibration. Prior to the LiDAR acquisition, the system will undergo a calibration to verify the operational accuracy and misalignment angles. Boresight calibrations are performed for each LiDAR system at the beginning and end of each flight mission.
LiDAR Point Density and Accuracy. The Woolpert team will create a flight plan to maximize the LiDAR capability of our systems and will obtain data at an average point spacing of 1.5-meter. The final DTM surface will be capable of supporting 2-foot contour generations with the addition of breaklines.
System Parameters/Flight Plan. The flight plan will be developed to take advantage of the delivery area geometry and minimize flight time and costs while maintaining high accuracy of the acquired data. To ensure the requested minimum coverage is met, LiDAR data will be acquired to meet the 1,000-foot buffer outside the project area. 
GPS. The GPS data is post-processed using differential and kalman filter algorithms to derive a best estimate of trajectory. The quality of the solution is verified to be consistent with the accuracy requirements of the project. Any required reflights will be scheduled at the earliest opportunity.

Project Website

Greg Fox will assign a Woolpert staff member to update daily the project web site LiDAR flight index indicating flights flown, flights approved for productions, reflights, reflights approved for production. Along with flight information, Woolpert will maintain a daily weather log using the NOAA weather website and document conditions on the project website. http://www.weather.gov/climate. We have selected the following cites to be used to monitor weather conditions for each of the acquisition blocks.
Block 1 - Harrison County, City of Corydon

Block 2 - Monroe County, City of Bloomington

Block 3 - Cass County, City of Logansport

Block 4 - Marshall County, City of Plymouth

Flight Diagrams

For each of the flying seasons, Woolpert will provide the proposed flight line diagram for approval prior to image acquisition. A preliminary diagram is included (See Appendix). 

Deliverables and Quality Standards

Woolpert will deliver the following:

· Flight Map/Control Diagram
· The acquisition team will deliver raw LiDAR data to the LiDAR processing team

Woolpert will obtain the LiDAR data using the “U.S. Geological Survey National Geospatial Program Base LiDAR Specification, Version 12", as a guideline. 

The data collected shall meet the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. 
AERIAL TRIANGULATION (AT) 
Phase #:  03

Report Required:  Y

Description
Woolpert will perform aerial triangulation to extend and densify the ground control to support the new digital orthoimagery.

Woolpert Image Processing and Triangulation Team

The Woolpert image processing team and triangulation will be directed by Joe Cantz and will perform the following:

· Obtain imagery from flight crews and begin image processing 
· After the imagery has been processed, perform QA/QC of the acquisition imagery strips to verify coverage and quality and review with the acquisition leader and project manager

· If the imagery is deemed unacceptable, provide a plan for recapture of imagery with the acquisition leader and project manager

· Perform image processing QA/QC and review with the phase manager and project manager.

· Provide acquisition imagery strips to the editing department 

· Using the existing and or new ground control and ABGPS data perform aerial triangulation on the new 12-inch or optional 6– inch/3-inch imagery.
· Use 20 test points per triangulation block to perform QA/QC and provide test results to phase manager and project manager

· Provide one copy of the triangulation report – June 2011
The Woolpert team will provide aerial triangulation services that encompasses these steps:
· Image Processing

· Triangulation
· Triangulation Report

· Deliverables and Standards
Image Processing
Woolpert will use Leica's Xpro 5.0 software to perform image processing. After acquisition is completed the data will be downloaded to Woolpert’s servers in TIFF format. It is also downloaded and backed up to a LTO Ultrium 3 data cartridge in its 12 bit original raw format. This second backup is then sent for long term storage to our off-site facility. 
Once the data has fully been downloaded to the servers several steps will be used to prep the data for rectification. The airborne trajectory data is processed along with the on board inertial measurement unit using Leica's IPAS Pro 1.3 and applanix POSPac 5.3 software. Once complete the imagery and QC trajectory information are consolidated in Leica's Xpro software where they are arranged in a "processing block" derived from the acquisition block. A processing block contains the imagery, trajectory information and all projection parameters to be used. Once properly arranged the processing continues with each image strip converted to jpeg format. Using the jpeg formatted imagery; Woolpert’s image specialist will perform the QA/QC using the project specifications. If the imagery doe not meet the required specification, the edit calls will be documented and the appropriate flights will be re-flown.
Triangulation
Mensuration will be performed using Leica's Xpro software and ORIMA by Leica Geosystems Triangulation Software. We will use the multi-sensor triangulation software module, which incorporates automatic pass point selection, numbering, and measurement in one batch process. Pass point selection uses autocorrelation algorithms to select multiple pass points in an image strip. Any pass point exceeding tolerances will be filtered out, and the positional accuracy of the pass points will meet IOT’s accuracy requirements.

Woolpert will use the CAP-A module of ORIMA software for the initial blunder detection, to catch any obvious errors in data input or mensuration, corrects, and then reprocesses for the final bundle adjustment. Once any obvious problems have been solved, the software performs a series of quality assurance steps to detect any slight errors in mensuration.

Rigid body transformation parameters are computed for conversion of individual strips to the local coordinate system, using a three-dimensional least-squares transformation. The solutions for scale, the orientation parameters (omega, phi, kappa), and three translations (XL, YL, ZL) are computed. Next, a polynomial strip adjustment is performed to determine the root mean square (RMS) misclosures at horizontal and vertical control points and half residuals of tie points are printed in ground units. Most minor control errors are noted at this point, and edits or adjustments are made.

Finally, simultaneous adjustment of all analytical triangulation data (bundle adjustment) is performed and a multi-ray point intersection is run to refine the bundle solution. RMS misclosures in ground units are printed for horizontal and vertical ground control points as a final check for the overall solution. On completion of analytic triangulation, Woolpert will produce a copy of the aerial triangulation report.

Woolpert will use 20 test points per acquisition block as QC test points. The test control point coordinates will be withheld from Woolpert’s initial aerial triangulation adjustment. Woolpert will produce aerial triangulation computed coordinates for the test control points and submit them to IOT for comparison—fixing any errors and inserting the field-run coordinates of the test control points into the original control file and rerunning the aerial triangulation to further strengthen the final aerial triangulation adjustment.

Deliverables and Quality Standards

Woolpert will deliver the following:

· Triangulation Report – June, 2011
The aerial imagery will be able to produce orthoimagery meeting the following horizontal accuracies:

· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
Functionality of flight to include the ability to extract layers of data, when combined with LiDARgrammetry mapping techniques to produce optional future products:
· Planimetric features: roads, parking, rivers, lakes, vegetation, etc.
· Topographic features: DTM, 2-foot Contours, etc.

COMPILATION (COMP) Hydro-Flattening and Optional DTM/Contours
Phase #:  04

Description
Woolpert will perform hydro flattening on the new and existing LiDAR data sets. Woolpert has provided LiDAR services for the following counties and will restore these datasets from our historical back-ups in order to perform water flattening:

· Allen, Madison, Delaware, Hancock
IOT will provide the existing county LiDAR data sets to Woolpert for water flattening:

· Porter, Hendricks, Marion, Morgan, Johnson, Shelby, and Monroe.
Woolpert will review the existing LiDAR data sets provided by IOT. If it is determined during our review process that the LiDAR does not meet the required standard and cannot be hydro flattened, Woolpert and the IOT will determine the next appropriate action, which may affect the cost and schedule of the project. 
Woolpert Hydro-Flattening Team

The Woolpert Hydro-Flattening team will be directed by Joe Cantz and will perform the following:

· Use new or existing LiDAR bare earth data from the LiDAR processing team

· Use new 12-inch or optional 6-inch imagery from the Orthoimagery team

· Using the new/existing LiDAR data and new orthoimagery, digitize rivers greater than 100-feet wide and water bodies of two (2) acres or greater
· Rivers will be digitized with direction of flow and water bodies will be digitized with a set elevation.

· A buffer will be set for the vector data using the average post spacing as a guide. Ex: the new LiDAR data will use a buffer set at 1.5 meter.

· Points within the water feature will be reclassified as level 9, points within the buffer will be reclassified as level 10

· Rivers will be 3-D polylines. Water bodies and Islands will be 3-D polygons. The shapefile will contain attributes uniquely identifying type such as - Rivers, Waters bodies, and Islands. 
· After hydro compilation and reclassification, a new bare earth data set will be generated.

· Using the same software as the USGS (Global Mapper) Woolpert, will perform QA/QC to verify data quality and compliance.
The Woolpert team will provide Hydro-Flattening services that encompasses these steps.
· Compilation
· Classification

· Deliverables and Standards
Compilation

In order to achieve hydrologic flattening of the LiDAR data, Woolpert will perform the following:

Breaklines will be used to perform the hydrologic flattening of water bodies, and the gradient hydrologic flattening of double line streams. Lakes, reservoirs and ponds, at a nominal minimum size of two (2) acres or greater (~350’ feet in diameter for a round pond), will be compiled as closed polygons. The closed water bodies will be collected at a constant elevation. 
Breaklines for rivers, creeks, and streams, with a nominal minimum width of 100-feet, will be compiled in the direction of flow, with both sides of the stream maintaining an equal gradient elevation. Any breakline/hydro feature vector data created during the hydro-flattening process will be delivered in ESRI format.
Classification
Points within the water feature will be reclassified as level 9; points within the buffer will be reclassified as level 10. Rivers will be 3-D polylines. Water bodies and Islands will be 3-D polygons. The shapefile will contain attributes uniquely identifying type as Rivers, Waters bodies, and Islands. 

Deliverables and Standards
	ESRI Deliverable

	

	Format

	GeoDatabase
	
	Shapefile
	x
	

	

	
	Geometry Type

	Required Features
	Point
	Line
	Polygon

	Rivers
	
	x
	

	Water Bodies
	
	
	x


Woolpert will deliver the following:

· Breakline/hydro feature vector data created during the hydro-flattening process will be delivered in ESRI format.
· New bare earth data set will be generated and delivered in tile format as 5-foot pixels using ERDAS Imagine .IMG format. 

The hydrologic flattening of the LiDAR data will be performed using the “U.S. Geological Survey National Geospatial Program Base LiDAR Specification, Version 12”, as a guideline.
Optional Contours

Contours

Using the LiDAR data and orthoimagery, Woolpert will compile DTM breaklines and produce Hydro-Conditioned (USGS V12) 2-foot or 1-foot contours (1-foot contours would require 1-meter LiDAR and 6-inch imagery). 
Woolpert Contour Team

The Woolpert Contour team will be directed by Joe Cantz and will perform the following:

· Use new/existing LiDAR data from the processing team

· Obtain new 12-inch or optional 6-inch imagery from the orthoimagery team

· Using the new/existing LiDAR data and new orthoimagery generate LiDARgrammetry stereo models for 3-D stereo compilation
· Produce a new DTM using the LiDAR DEM mass points and breaklines as needed to define the terrain

· Generate contours and verify the accuracy

· Provide contour data set to the cartography department

The Woolpert team will provide Contour services that encompasses these steps:
· LiDARgrammetry 
· DTM and Contour Generation
· Deliverables and Standards

LiDARgrammetry

Woolpert will employ an innovative and integrated mapping approach for DTM and contour collection known as LiDARgrammetry. LiDARgrammetry is an accepted method of DTM by the USGS and FEMA. DATEM softcopy workstations will be used in this process. DATEM systems operate MicroStation software for photogrammetric compilation. Woolpert will use the LiDAR mass points (created from the bare-earth LiDAR) and new orthoimagery, and our LiDARgrammetry software to create the DTM and contours. 
Woolpert will generate 3D models using the new/existing LiDAR data and new orthoimagery draped over the LiDAR surface. 

With the LiDARgrammetry models created, Woolpert will take advantage of softcopy technology that allows experienced photogrammetric technician to capture data superimposed onto the 3D model. Photogrammetric compilation macros are defined specifically for each project before compilation begins. By entering the feature code of the data to be digitized, all line, symbol, or text attributes are automatically set.

DTM and Contour Generation 
Woolpert’s combined process for creating a DTM and contours maximizes the benefits of software capabilities for quality control and streamlines the entire process. 

·  Compilation of 3D breaklines at abrupt changes in slope. Some examples of features that will be represented by breaklines include; natural slope breaks such as ditches, tops and bottoms of embankments, etc; and constructed slope breaks such as roads and graded areas.

· Generate contours and verify the accuracy.

· Upon completion of each stereo model, we validate the accuracy and completeness of the task by a manual review and running an automated batch softcopy process to evaluate and approve the data set.

Deliverables and Standards

	ESRI Deliverable

	

	Format

	GeoDatabase
	
	Shapefile
	x
	

	

	
	Geometry Type

	Required Features
	Point
	Line
	Polygon

	Mass Points
	x
	
	

	Breaklines 
	
	x
	

	Contours
	
	x
	


Woolpert will deliver the following:

· DTM mass points and breaklines will be delivered in ESRI format.
· 2-foot or 1-foot Contours will be delivered in ESRI format. The contour data will be delivered in the appropriate Indiana State Plane East or West Zone.
Woolpert will generate Hydro-Conditioned (USGS V12) 2-foot contours using the LiDAR derived mass points and DTM breaklines. The 2-foot contours will have an accuracy of ±1.2 feet @ 95% confidence level (FEMA Guideline). Contours will be continuous and not be labeled, however every fifth contour (10-foot intervals) will be shown as an index contour and represented with a heavier line weight. All contours will contain an elevation attribute that will hold the photogrammetrically obtained elevation.

For the 1-foot contour option, Woolpert will use the above mentioned methodology; however the 1-foot contours will have an accuracy of ±0.75 feet @ 95% confidence level. 6-inch orthoimagery and 1-meter LiDAR data would be required for the 1-foot option.
CARTOGRAPHY-QA/QC (CARTO)

Phase #:  05

Description
Woolpert will follow ISO 9001:2000 (International Standards Organization) Quality Assurance/Quality Control (QA/QC) procedures manual for both the base project and optional services.

Woolpert will use a detailed QA/QC process both internally within our production team to produce data products as required for this project and an external review process by IOT staff for final data acceptance. The QA/QC process also provides key quality control methods used during this project with a rigorous methodology and work flow required to provide high quality data deliverables. Our Team also will adhere to the principal of third party review of the initial data capture, in that the staff will not review their own work; all data captured will be reviewed by other members of the Team. 

The QA/QC process will also be staged with a clear distinction between each production step. In this fashion only high quality data will only make it into the final deliverables. The Cartography team will be responsible for the quality and delivery of the digital orthoimagery and topographic/planimetric mapping products. The LiDAR data will be QA/QC’d by the LiDAR processing team.
Woolpert Cartography Team

The Woolpert Cartography will be directed by Brian Stevens and will perform the following:

· Develop project specific macros, programs, and procedures to be used for the project, modify if necessary project specific macros, programs, and procedures during the pilot project phase.
· Develop project specific redlining tools to be used on the project QA/QC website
· Perform manual QA/QC of the orthoimagery and optional topographic/planimetric data sets.

· Verify datasets meet the required accuracy standards

· Generate exception reports for data not meeting the required standards and file an ISO non-conformance report

· Together with the appropriate team members, team leaders, and the project manager develop action plan for correction and elimination of future issues 

· Translate raw QA/QC’d data into the final format

· Run batch programs to determine final data meets the required standards in it’s final format

· Prepare and install data onto the project QA/QC website for client review
· Receive edit calls and comments from the project QA/QC website and take appropriate action. Generate exception reports for data not meeting the required standards and file an ISO non-conformance report. Together with the appropriate team members, team leaders, and the project manager develop action plan for correction and elimination of future issues 

· Install corrected data onto project website for client review

· Receive conformation of acceptance from client and prepare for delivery

· Prepare Metadata for each product delivery data set

· Verify metadata is USGS parser complaint

· Using the project specific file structure transfer data sets to delivery media (Hard Drive, DVD, etc.)

· Use verification applications to validate data transferred to delivery media

· Test media devices prior to packaging and shipping
The Woolpert Cartography team will provide QA/QC services that encompasses these steps:
· Digital Orthoimagery QA/QC
· Optional Topographic/Planimetric Mapping QA/QC

· Project Website Redline Tool
· Metadata

· Delivery Media

· Permanent Storage

· Deliverables and Standards

Digital Orthoimagery QA/QC
Each digital orthoimage will be checked and corrected to ensure a proper and consistent tone, as well as density, contrast, and brightness qualities. Each image will be checked on the screen at the intended output scale for image defects or other blemishes.

Each digital orthoimage will be checked for accuracy on screen. All control points that are visible on the aerial photography are visited on screen and the X, Y coordinates are displayed. This information is cross-referenced with the X, Y information provided by the ground survey. 

Each orthoimage will be checked against adjacent images at the tile boundaries to ensure that there are no displacement errors. If the orthoimage doesn’t meet the required standards at this stage, the rectification is regenerated. 

Optional Topographic/Planimetric Mapping QA/QC

After the topographic/planimetric information has been compiled, the Cartography department receives this data in the form of raw digital files. The digitized data files are first processed to eliminate errors and ensure file continuity. Using cartographic workstations, Woolpert technicians then verify that the raw data meets or exceeds the applicable standards. 
Cartography then merges the raw files and reformats them to the final tile layout. Each tile is then run through the QC software to ensure consistency in the measured features. Any voids in the data, over-runs, and dangling line work are flagged for editing. Tie edges between map sheets are verified to ensure that the transition between all maps meet exactly. Exception reports are generated to flag any data that does not meet feature parameters. All vector data will be delivered in ESRI shapefile format.

Project Website QA/QC Redline Tool

The cartography team will post data onto the QA/QC website as it becomes available. Once the pilot project has been approved by IOT and full production has been implemented QA/QC’d data will be posted as it is completed. 

Woolpert will provide project status review and acceptance application, using Microsoft Silverlight technology, for the purpose of error identification and the verification of corrections. This customized redlining tool will provide a streamlined process for managing quality control of the orthoimagery in a secure environment. The redlining tool will provide a simple method of viewing near lossless full-scale imagery and noting any needed corrections – all via the Internet. 

Woolpert will store all imagery in-house on our in-house HP IBrix storage appliance. All data will be served to the redlining application using ESRI’s ArcGIS Server and utilizing cached map services. During the redlining process, the redlining tool will compile all of the information entered by IOT including comments, annotated areas, and the geospatial coordinates of any annotated areas into a dedicated SQL Server database instance.

IOT personnel can log onto the secure Web site using a standard Web browser, such as Internet Explorer, Firefox or Google Chrome, and a password provided by Woolpert. Using Woolpert’s redlining tool, IOT can view tiled imagery in real-time and perform quality control activities without having to transfer the preliminary data to their facilities. The tool allows the user to pan across the imagery, zoom in, zoom out, query and review attribute information, mark any problem areas with a point, line or polygon, and add comments to explain the requested changes. 
Metadata

Woolpert will provide metadata compiled at the product set level and conforming to the current Federal Geographic Data Committee (FGDC) standard (FGDC-STD-001-1998) for each of the product sets. The metadata will be USGS parser complaint.

Delivery Media

Woolpert will provide all final product dataset deliverables to IOT on an external hard drive. Other information such as the project plan, progress reports, survey and aerial photography reports, etc. will be delivered on DVD. Each individual complete county or other buy-up delivery area product set will be delivered separately on a separate portable hard drive (non-raid). 
Permanent Storage

Woolpert will archive all raw source, intermediate, and final data for a minimum of 5 years, after which Woolpert and IOT will determine the next appropriate action.

Deliverables and Standards

	ESRI Deliverable

	

	Format

	GeoDatabase
	
	Shapefile
	x
	

	

	
	Geometry Type

	Required Features
	Point
	Line
	Polygon

	Rivers
	
	x
	

	Water Bodies
	
	
	x

	Mass points
	x
	
	

	Breaklines
	
	x
	

	Contours
	
	x
	

	Optional Planimetrics
	x
	x
	x


Woolpert will deliver the following:

· DTM mass points and breaklines will be delivered in ESRI format.
· 2-foot or 1-foot Contours will be delivered in ESRI format. 
· Optional planimetric mapping will be delivered in ESRI format
· The data will be delivered in the appropriate Indiana State Plane East or West Zone.
Woolpert will generate Hydro-Conditioned (USGS V12) 2-foot contours using the LiDAR derived mass points and DTM breaklines. The 2-foot contours will have an accuracy of ±1.2 feet @ 95% confidence level (FEMA Guideline). Contours will be continuous and not be labeled, however every fifth contour (10-foot intervals) will be shown as an index contour and represented with a heavier line weight. All contours will contain an elevation attribute that will hold the photogrammetrically obtained elevation.

For the 1-foot contour option, Woolpert will use the above mentioned methodology; however the 1-foot contours will have an accuracy of ±0.75 feet @ 95% confidence level. 6-inch orthoimagery and 1-meter LiDAR data would be required for the 1-foot option.
Accuracy will be reported and tested as per the Federal Geographic Data Committee (FGDC) Geospatial Positioning Accuracy Standards, Part 3: National Standard for Spatial Data Accuracy [NSSDA] (1998). NSSDA requires a minimum of twenty test points to perform a statistical analysis. 

Woolpert understands IOT or its designate may be testing the orthoimagery to verify the imagery meets the NSSDA requirements. Woolpert will also be performing verification of the data by using our 20 test points per acquisition block. The following horizontal accuracy will be used.
· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
Optional planimetric mapping will meet the following horizontal accuracies at a 95% confidence level:

· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
LiDAR Processing
Phase #:  06 

Report Required:  Y

	LiDAR Deliverables

	Deliverable Formats
	LAS Classification

	 x
	LAS Version (1.2)
	x 
	01- Default

	
	ASCii  - X,Y, Z - (i)intensity needed?
	 x
	02- Ground/Bare Earth

	 
	Other
	 
	03- Low Vegetation

	DEM deliverable
	 
	04- Medium Vegetation

	 x
	Gridded-Grid Spacing 5-feet
	 
	05- High Vegetation

	 
	Point Cloud
	 
	06- Buildings

	
	 x
	07-Noise

	
	
	08- Model Keypoints

	LiDAR Report - Yes
	x
	09- Water

	
	x
	10- Ignored Ground

	
	x
	13 - Bridges

	
	
	

	.IMG Raster Grid  
	
	

	 x
	Grid Spacing
	Tile Information

	 x
	Ground/Bare-Earth
	 x
	5,000’ x 5,000’ LIDAR Tile size

	
	Intensity
	 x
	Partial tiles at boundary

	 
	DSM
	 
	Full tiles touching boundary

	
	Other
	 
	Other


Description

Woolpert will obtain new LiDAR data at an average post spacing of 1.5 meters. The unprocessed LiDAR will consist of at least the first and last returns. The new LiDAR data will be obtained for the required project areas and consist of point number, X coordinate, Y coordinate and Z coordinate, along with an intensity value. Woolpert will obtain and process the LiDAR data using the “U.S. Geological Survey National Geospatial Program Base LiDAR Specification, Version 12", as a guideline. 

The final DEM surface will be capable of supporting optional 2-foot contour generation with the addition of supplemental breaklines. 
Woolpert LiDAR Processing Team

· The Woolpert Processing Team will be directed by Joe Cantz and will perform the following:

· Study individual flight lines and how these lines match adjacent flight lines to ensure the data meets accuracy expectations. 

· Identify and remove systematic error locally (by flight). 

· Adjust any small residual error (due to system noise) between flight lines and across all flight lines to survey ground control, triangulation pass and tie points, and/or existing mapping if available.

· Process individual flight lines to derive “Point Cloud.”

· Classify the point cloud data into ground and non-ground point. The vegetation and buildings are removed to obtain bare-earth. Even in areas covered by dense vegetation, ground points are correctly classified. 

· Edge match individual flight lines

· Clip individual flight lines such that adjacent flight lines butt match and a homogenous LiDAR coverage is provided across the entire mapping limit. (i.e., no overlap)

· Translate the raw LiDAR bare earth data into the appropriate map projection. Once all of the data has been reduced and quality controlled, the bare-earth data is translated into the final map projection. 

The Woolpert LiDAR team will provide Processing Services that encompasses these steps:
· Processing
· Validation
· DEM

· LiDAR Report

· Delivery Media

· Deliverables and Standards

Processing
The LiDAR data will be post processed and a QA/QC will be performed. The data will be reviewed to ensure that it is consistent with the project requirements in terms of coverage, post spacing, and absence of artifacts. Woolpert will develop a grid. The grid will be produced to prevent clustering effects and ensure uniform densities throughout the data set. The grid will be spaced so that 90% of the cells in a 3-meter x 3-meter grid placed over the data will contain at least one LiDAR point (Note USGS V1.3 Specification).
The point cloud will undergo classification to determine bare-earth and non-ground points utilizing various proprietary algorithms and COTS software. The bare-earth LiDAR points will undergo additional QA/QC cleaning to verify that most artifacts have been removed. Using the bare-earth points determined during the classification
The following classification scheme will be used:

· 1 = processed but unclassified 

· 2 = Bare Earth Ground 

· 7 = Noise (Low or High, manually identified, if needed) 

· 9 = Water 

· 10 = Ignored Ground (breakline-proximity=nominal point spacing) 
· 13 = Bridges (Bridges under 100 feet in length and foot bridges are not included)

Validation

Woolpert will not be using land use category test areas. Woolpert will use 20 test points per LiDAR acquisition block. These points will be carefully planned and equally distributed over the project area. They will be located in open terrain, where there is a high probability that the sensor will have detected the ground surface, without influence from the surrounding vegetation. The checkpoints will be located on flat or uniformly sloping terrain and will be at least five (5) meters away from any breakline where there is a change in slope.
DEM

Woolpert will produce a LiDAR derived Raster DEM to be delivered in tile format as 5-foot pixels using ERDAS Imagine .IMG format

LiDAR Report
After the completion of the LiDAR processing, Woolpert will develop a comprehensive LiDAR Report. The LiDAR Report will contain at a minimum the following documents:
· Ground control report with dates of collection, issues encountered, and coordinates.

· Information regarding the collection of the data such as mission planning, acquisition altitude, overlap, speed, equipment, etc.

· Information regarding the LiDAR collection device, including calibration test methods and results

· Final LIDAR point cloud results

· Average point spacing (point density) of acquired LiDAR

· Horizontal & vertical RMS error

· Check point results
Delivery Media

Woolpert will provide all final product dataset deliverables to IOT on an external hard drive. Other information such as the project plan, progress reports, survey and aerial photography reports, etc. will be delivered on DVD. Each individual complete county or other buy-up delivery area product set will be delivered separately on a separate portable hard drive (non-raid). 

Deliverables and Standards

Woolpert will deliver the following:

· Raw LiDAR data (point clouds) in LAS v1.2 format files size not to exceed 2 GB
· LiDAR Classified data in LAS v1.2 format

· Hydro Breaklines in ESRI format

· Hydro Flattened DEM data delivered in ERDAS Imagine .IMG format

The LiDAR will be delivered using the 5,000’ by 5,000’ orthoimagery tile grid; however will not be full tiles along the perimeter.
Woolpert will obtain the LiDAR data using the “U.S. Geological Survey National Geospatial Program Base LiDAR Specification, Version 1.2", as a guideline. 

The data collected shall meet the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. 
The data collected under this Task Order shall meet the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. 
The Fundamental Vertical Accuracy (FVA) of the TIN: 30 cm at a 95% confidence level, derived according to NSSDA, i.e., based on RMSE of 15 cm in the “open terrain” land cover category (Note USGS V1.2 Specification). 
The grid will be spaced so that 90% of the cells in a 3-meter x 3-meter grid placed over the data will contain at least one LiDAR point (Note USGS V1.3 Specification).
Automated and manual filtering for LiDAR products shall use the following minimum performance for artifact/feature removal from the bare earth model: The bare earth surface model shall have a minimum of 95% of surface canopy artifacts, including buildings, vegetation, bridges or overpass structures removed.
ORTHOPHOTOGRAPHY
Phase #:  07
	Ortho Deliverables

	 
	Deliverable Pixel Resolution*
	Other Deliverables

	 x
	Optional 0.25-foot
	x 
	4-Band (Color and CIR)

	 x
	Optional 0.5 - foot
	 
	CIR only

	 x
	1-foot
	 
	Black and White

	 
	2-foot
	Tile Size

	 
	Other- please specify
	

	 
	 
	 
	Tile size is usually based on pixel resolution

	Deliverable Formats
	 
	 12-inch 5,000’ 6-inch 2,500’ 3-inch 1,250’

	 
	Tiff/Tiff World file
	Naming Convention for Tiles

	 x
	Geotiff with TIFF world file
	 
	 Lower left corner of State Plane coordinate

	 x
	ECW – ER Mapper image
	 
	 East Zone - West Zone

	 
	 
	 

	Countywide Compression
	Fill Color for Partial Tiles

	 
	JPEG Compression  -Specify Compression
	 
	Black

	 
	20X         50X           100X
	 
	White

	 x
	Per Tile
	 
	Other - Please Specify

	 
	Entire County 
	 
	 

	* The final deliverable pixel resolution is dependant on the proposed acquisition scale, please review the acquisition section regarding acquired imagery scale vs. final pixel resolution

	


Description
Woolpert will produce new statewide 8-bit, 4-band stacked color digital orthoimagery at 1"=200' scale and with a 12-inch pixel resolution, optional 1” = 100’ scale with at 6-inch resolution, and optional 1” =50’ scale with at 3-inch resolution. 

Woolpert Orthoimagery Team

The Woolpert Orthoimagery Team directed by Brian Stevens will perform the following:

· IOT will provide digital file containing bridge locations to assist in the orthoimagery production.

· Use the existing LiDAR data (Porter, Steuben, Noble, De Kalb, Allen, Madison, Delaware, Hendricks, Marion, Hancock, Morgan, Johnson, Shelby, Monroe, and new LiDAR data for the remainder of the state.
· Use the new 4-band 12-inch pixel resolution, optional 6-inch resolution, and optional 3-inch resolution aerial imagery, along with supplement flights over the central business districts. 

· Use the new statewide approved tile grid ( 5,000’ X 5,000’,  2,500’ X 2,500,  1,250’ X 1,250’)
· Using the imagery and LiDAR derived DEM data, perform rectification using bi-cubic convolution algorithms.
· Imagery contrast, brightness, and tone will be matched before any mosaicking can be initiated. Use an automated/ interactive methodology to perform image mosaicking. Mosaick vector line data will be delivered.
· Using the bridge file as a guide, review imagery and modify any imagery that does not meet the required specification.
· Once the imagery has pasted the review process, using the appropriate grid tile the individual tile will be extracted and the data will be provided to the cartography department to be QA/QC’d and installed onto the project website.

The Woolpert orthoimagery team will provide Orthoimagery Services that encompasses these steps:
· Image Rectification

· Image Mosaicking and Radiometry
· Image Aesthetics
· Orthoimagery Tiles and Formats
· Image QA/QC

· Deliverable and Standards 
Image Rectification

Woolpert will match the existing or new LiDAR derived DEM data to a photo image through Z/I ImageStation software to create a digital orthoimage. The relevant DTM data will be merged with the orientation parameters and the new digital imagery. A complete differential rectification is carried out with a set of algorithms that remove image displacement due to topographic relief and the tip and tilt of the aircraft at the moment of exposure. Rectification will be done as a batch process. Rectification blocks will be based upon the image acquisition blocks. The resulting digital orthoimages will have a 12-inch, optional 6-inch, optional 3-inch primary pixel resolution, with accurate X,Y ground coordinates, and RGBN scale values from 0 to 255. 

Mosaicking and Radiometry

Woolpert will use Orthovista and ZI Orthopro software for tone balancing and image mosaicking. The digital orthophotography will be seamless and have uniform, balanced color. Tiles will be mosaicked so the images appear to be completely seamless, except at mosaic lines on bodies of water. Special attention will be given to the placement of mosaic lines in developed areas so as not to bi-sect buildings, bridges or other man-made structures not at ground level. Woolpert image specialists will take special care around bridges and overpasses to correct excessive distortion. Bridges and overpasses will not appear to be warped or skewed. Overpasses/bridges along roadways shall retain location and geometry. Radiometric adjustment will include color balancing, overall tone adjustment and brightness and contrast enhancements of the imagery over the entire project.

Image Aesthetics

As part of the image processing procedure, Woolpert will provide a minimum of three different image data sets. Woolpert’s image specialist will prepare each data set with various color balance, tone, density, contrast, and brightness qualities. Woolpert will meet with IOT to determine the appropriate image sample to be used as a guideline for the pilot project. During the review of the pilot further refinement of the image settings may take place before implementing full production. 

Orthoimagery Tiles and Formats

The orthoimage tiling format will follow a modular layout, with each 1"=200' scale image covering 5,000' x 5,000' defined in State Plane coordinates and named from the lower left corner. Orthophoto tiles will be clipped to eliminate overlap between adjacent tiles. The approximate file size for each tile will be 100 MB. Woolpert will use an interactive mosaicking process for tone balancing and image mosaicking. Full tiles will be used within the project interior and full tiles will be used along the exterior perimeter covering the state boundary and the buffer zone. 
Tiles which border the East/West State Plane divide shall have overlapping tiles delivered in both projections.
The digital orthophotography will be in GeoTIFF format. Woolpert will also provide orthoimagery tiles in Enhanced Compression Wavelet (ECW) format, compressed at 20:1, delivered in 5,000’ x 5,000’ foot grid tiles. Along with the digital orthoimagery a tile index will be provided with survey control point locations, flight lines, mosaic lines, and the final imagery exposure stations. Tile index vector files will be polygons, with attribute fields coded with the X-Y georeferenced coordinates of the lower left corner of the tile, and the filename. The tile index vector data will be delivered in ESRI compatible format. 
Validation and Orthoimagery QA/QC
Woolpert will use 20 test points per Imagery acquisition block. These points will be carefully planned and equally distributed over the project area. They will be PID points such as sidewalk intersection, end of stop bar, etc.
Each digital orthoimage will be checked and corrected to ensure a proper and consistent tone, as well as density, contrast, and brightness qualities. Each image will be checked on the screen at the intended output scale for image defects or other blemishes. Each digital orthoimage will be checked for accuracy on screen. All control points and test points that are visible on the aerial photography are visited on screen and the X, Y coordinates are displayed. This information is cross-referenced with the X, Y information provided by the ground survey. In addition, each orthoimage will be checked against adjacent images at the tile boundaries to ensure that there are no displacement errors. 
Deliverables and Standards

Woolpert will deliver the following:

· One set of 1”=200’ scale 4-band stacked digital orthoimagery at 12-inch pixel resolution for each tile in GeoTIFF format with TIFF world files (without pyramids) along with mosaick lines for the project area. 
· One set of 1”=200’ scale 4-band stacked digital orthoimagery at 12-inch pixel resolution for each tile in ECW format for the project area. 
· Optional 1” =100’ scale 4-band stacked digital orthoimagery at 6-inch pixel resolution for each tile in GeoTIFF format with TIFF world files (without pyramids) along with mosaick lines for the project area. 
· Optional One set of 1”= 100’ scale 4-band stacked digital orthoimagery at 6-inch pixel resolution for each tile in ECW format for the project area. 
· Optional 1” = 50’ scale 4-band stacked digital orthoimagery at 3-inch pixel resolution for each tile in GeoTIFF format with TIFF world files (without pyramids) along with mosaick lines for the project area. 
· Optional One set of 1”= 50’ scale 4-band stacked digital orthoimagery at 3-inch pixel resolution for each tile in ECW format for the project area.
Tiles which border the East/West State Plane divide shall have overlapping tiles delivered in both projections.
The data collected shall meet the National Standard for Spatial Database Accuracy (NSSDA) accuracy standards. 
The orthoimagery will meet the following horizontal accuracies:

· 12-inch pixel 
 +/-    5 feet or better  

· 6-inch pixel 
 +/-    2.5 feet or better  

· 3-inch pixel  
 +/-    1.25 feet or better
Project Website 

Phase #:  08
Description
Woolpert will maintain a secure project website to help communicate various aspects of the project to authorized participants. 
Woolpert Project Website Team

The Woolpert project website team directed by Joe Cantz will perform the following:

· Develop project website with specific domain name
· Post project management documents such as project plan, reports, etc.
· Post Weather Logs, Flight Maps, Control Diagrams

· Update flight, LiDAR, and Ortho index daily 

· Develop project specific redlining tools to be used on the project QA/QC website

· Prepare and install data onto the project QA/QC website for client review

· Receive edit calls and comments from the project QA/QC website and take appropriate action. Generate exception reports for data not meeting the required standards and file an ISO non-conformance report. Together with the appropriate team members, team leaders, and the project manager develop action plan for correction and elimination of future issues 

· Install corrected data unto project website for client review

· Receive conformation of acceptance from client 

The Woolpert project website team will provide project website services that encompasses these steps.
· Project Management

· Quality Assurance/Quality Control
Project Management
Woolpert will maintain a secure project website to help communicate various aspects of the project to authorized participants. Any project documentation distributed will be available on the project website, including: 
· Progress reports

· Meeting minutes

· Final scope of services

· Project schedule

· Other contract documentation such as terms and conditions, and contract addendums
· Daily updated status of flight acquisition, LiDAR acquisition, Ortho and LiDAR production
One of the most important components of the project website will be reporting progress of the project. We’ve found this most effective when presented graphically with maps of the project area. For example, maps could be presented showing the following information:

· Flight schedule

· Status of completed flights

· Area delivery schedule

· Status of delivery areas – color coded according to the current status of each area, or portion of the area.

· Completed and accepted delivery areas
The Project Website will be password protected allowing IOT to control the access to the information. 

Project Website QA/QC Redline Tool

The cartography team will post data onto the QA/QC website as it becomes available. Once the pilot project has been approved by IOT and full production has been implemented QA/QC’d data will be posted daily. The project website team will mange the data received from the cartography team.
Woolpert will provide project status review and acceptance application, using Microsoft Silverlight technology, for the purpose of error identification and the verification of corrections. This customized redlining tool will provide a streamlined process for managing quality control of the orthoimagery in a secure environment. The redlining tool will provide a simple method of viewing near lossless full-scale imagery and noting any needed corrections – all via the Internet. 

Woolpert will store all imagery in-house on our in-house HP IBrix storage appliance. All data will be served to the redlining application using ESRI’s ArcGIS Server and utilizing cached map services. During the redlining process, the redlining tool will compile all of the information entered by IOT including comments, annotated areas, and the geospatial coordinates of any annotated areas into a dedicated SQL Server database instance.

IOT personnel can log onto the secure Web site using a standard Web browser, such as Internet Explorer, Firefox or Google Chrome, and a password provided by Woolpert. Using Woolpert’s redlining tool, IOT can view tiled imagery in real-time and perform quality control activities without having to transfer the preliminary data to their facilities. The tool allows the user to pan across the imagery, zoom in, zoom out, query and review attribute information, mark any problem areas with a point, line or polygon, and add comments to explain the requested changes. 
Deliverables and Standards

Woolpert will maintain a secure project website to help communicate various aspects of the project to authorized participants.
Client Services

Phase #:  09 

Description
The Woolpert management team will meet with the IOT to facilitate and promote local government participation. Together the Woolpert management and the IOT team will provide an outreach to all 92 county governments.
Woolpert Client Services Team

The Woolpert client services team directed by Rick Hammond will perform the following:

· Provide a direct mailing campaign to indentified County Representatives 

· Follow-up with E-mail canvassing

· Follow-up with telephone canvassing

· Invite County Representatives to attend a program seminar

· Present program seminars each year at various locations throughout the State to facilitate ease of travel for participants and their schedules

· The seminars will describe to the County Representatives the benefits and the return on investment concerning the IOT Program including product, services, and cost information

· The seminar will provide an opportunity for County Representatives to express their needs, goals, current programs, conditions, schedules, and ability to participate

· The seminar will include presentation material such as PowerPoint presentations, product samples, handouts, brochures, and provide innovative solutions through technology demonstrations

· Meet with each individual County Representative who requests follow-up at their location

Project Management

Phase #:  10
Description
Jeff Padgett – Project Director – is responsible for the overall project and will support the PM as necessary. Jeff will be the primary contact.

Brad Fugate – Project Manager – will be responsible for all daily project management functions such as monitoring budgets & schedule, creating project reports, invoicing and communicating with the client, technical leads and other staff as necessary. Brad will be the secondary contact.

Jeff Padgett and Brad Fugate will be responsible for the following: 

· Development of the Project Plan. The project plan is a dynamic document that contains the procedures and documentation on the workflow necessary to meet the final contract specifications.
· Production of all photogrammetric services as specified in the final contract. Woolpert will be responsible for the quality, accuracy, and timeliness of all products and services.

· Maintaining quality control and quality assurance through out the production cycle to the final products. Woolpert will implement our ISO 9001:2000 procedures, which are a set of defined and certified operational guidelines. 
· Delivery of all pilot and final products according to schedule and final contract. Develop a final schedule with measurable milestones.
· Maintaining security of data. Woolpert will not only maintain security of the existing data provided by IOT, but also of all data products acquired and produced through this contract. 

· Identify and disclose any unusual circumstances or issues with datasets. Woolpert’s Project Director and Project Manager will be in constant contact with IOT’s representative(s). Through various forms of communications, Woolpert’s PM will communicate any issues or problems to IOT immediately and identify possible solutions to them. 
· Meetings/Briefing Sessions and Reports. The Woolpert Project Manager will hold bi-weekly Project team meetings. Both internal Woolpert Team meetings and meetings with IOT will be documented with significant decisions and information entered into meeting minutes. Action items will be assigned for follow-up and will be tracked until completed. The results of the follow-up will be recorded and made part of the project record. The PM will provide written progress reports and invoices the first of each month.
· Reports. The PM will provide the following reports; project plan, aerial photography report, LiDAR report, aerial triangulation report.

The Woolpert project management team will provide services that encompasses these steps.

· Project Plan

· Project Log and Conflict Prevention

· Transmittals
· Project Meetings

· Progress Reports, Task, and Invoicing

· Buy-ups

Project Plan 

Woolpert will meet with IOT representatives to formalize the scope of services into a project plan. During the planning phase, Woolpert will develop a project plan that covers the phases of the project, detailing how to achieve the desired results. Based closely on the negotiated Scope of Services in the contract, this plan will be a step-by-step guide for completing the project. This formal planning phase helps ensure that the final deliverables not only meet the technical specifications outlined in the Request for Proposal, but also the functional needs anticipated by IOT, who will depend on the imagery and related data developed during the project. The project plan will address the following:

· Develop a Comprehensive Technical Approach

· Develop a Communication Protocol

· Establish Data Design, Distribution, and Management

· Provide Quality Assurance and Quality Control
Project Log and Conflict Prevention

The Project Manager will be keeping a “Project Issues Log”. This is a tool that will allow for a practical method to manage this project by listing key project issues. Everyone knows that almost every project is bound to face issues and problems. Our goal is to identify all those key issues as they happen and list them down in the issue log. Prioritize the issues (using Important and Urgent matrix) and assign the owners with specific deadlines to address them.

Transmittals

The PM will prepare each transmittal accompanying delivery to the client. Internal deliveries to and from Woolpert offices will be prepared by the appropriate task leaders. All shipments must have a transmittal. 
Project Meetings
The Woolpert project management team will be available to support the project by phone, e-mail, etc. A minimum of 5 briefing sessions will occur face-to-face with IOT representatives. Woolpert will also hold monthly phone conference calls to maintain client communication. The typical number and content are as follows:

· Contract (1)

· Kick Off Meeting and Project Plan Review (1) 
· Pilot Project Delivery and Review (1)

· Project Status (1 or as needed)

· Project Wrap Up (1)

Project Plan 

Woolpert will meet with IOT representatives to formalize the scope of services into a project plan. During the planning phase, Woolpert will develop a project plan that covers the phases of the project, detailing how to achieve the desired results. Based closely on the negotiated Scope of Services in the contract, this plan will be a step-by-step guide for completing the project. This formal planning phase helps ensure that the final deliverables not only meet the technical specifications outlined in the Request for Proposal, but also the functional needs anticipated by IOT, who will depend on the imagery and related data developed during the project. The project plan will address the following:

· Develop a Comprehensive Technical Approach

· Develop a Communication Protocol

· Establish Data Design, Distribution, and Management

· Provide Quality Assurance and Quality Control
Progress Reports, Task, and Invoicing

The PM will provide written progress reports and invoices the first of each month. Invoices will be based upon percent complete per task. IOT will issue task orders under the master contract. The task orders will be addendum to the master contract. The following task will be set-up for each year of the contract:

· Project Planning and Preparation
· Ground Control, Aerial Imagery and LiDAR Acquisition
· Aerial Triangulation, Image Processing, and LiDAR Processing

· Digital Orthoimagery

· Hydro-Flattening

Any additional task will be handled through a contract addendum and added to the project plan.
Buy-Ups
IOT will administrate and contract with the appropriate entity and provide addendum for the following optional services:

· 1” = 100’ scale 4-band orthoimagery with a 6-inch pixel resolution

· 2011 - Marion, Bartholomew, Harrison, Kosciusko, St. Joseph, and Elkhart
· 1” = 50’ scale color orthoimagery with a 3-inch pixel resolution

· LiDAR at a 1.5-meter average post spacing 

· DTM and 2-foot Contours

· DTM and 1-foot Contours

Enhanced Optional Buy-up Products

IOT has the discretion to administrate and contract with the appropriate agency and provide addendum or Woolpert will contract directly with the appropriate agency for the following optional services:

· Surveying Services

· GIS Services

· Remote Sensing Services

· Photogrammetric Services
· Planimetric Mapping

· Impervious Surface Mapping 

· Land Use and Land Cover 

· Automated Feature Extraction

· Oblique Aerial Imagery

· Line of Site Analysis

· Utility Inventory 
· 3-D Modeling

· Mobile Mapping Services 
3. Schedule
Woolpert will provide a detailed project plan with measurable milestones. The plan will include a schedule with incremental deliveries. Product data sets will be delivered based upon acquisition blocks. Woolpert understands the final delivery date for both the 6-inch and 12-inch orthoimagery is October 30th and November 30th for review. The final delivery date for will not exceed December 30th each year, unless approved by IOT. Using the on-line review tool, data review can be performed in parallel with production, shortening the review time. The delivery schedule will include a 45 day review process.
The following schedule would apply each year for the duration of the project.

Project Plan
January, February, March 

Ground Control
March, April 

Aerial Photography
March/April 

LiDAR
March/April 

Ground Control Report
May 

Aerial Photography Report
May 

Aerial Triangulation
May/June 

Aerial Triangulation Report
June 

Pilot Project
July

Pilot Project Review
July 

LiDAR Ortho DEM Data
July

LiDAR DEM, LAS, and Hydro Flattening
October 

LiDAR Report
October

Digital Orthophotography 
 July, August, September, October
Digital Orthophotography Client Review 
August, September, October, November 

Final Delivery and Project Wrap-up
November, December 

4. Deliverables
Deliverables
Metadata

Woolpert will provide metadata compiled at the product set level and conforming to the current Federal Geographic Data Committee (FGDC) standard (FGDC-STD-001-1998) for each of the product sets. The metadata will be USGS parser complaint.

Media and File Format Requirements

Woolpert will provide all final product dataset deliverables to IOT on an external hard drive. Other information such as the project plan, progress reports, survey and aerial photography reports, etc. will be delivered on DVD. Each individual complete county or other buy-up delivery area product set will be delivered separately on a separate portable hard drive (non-raid). 
Permanent Storage

Woolpert will archive all raw source, intermediate, and final data for a minimum of 5 years, after which Woolpert and IOT will determine the next appropriate action.

Deliverables

Woolpert will deliver the following:

· One hard copy of the Project Plan and one electronic copy of the report in PDF file Format.
· One hard copy of the Survey Report and one electronic copy of the report in the PDF file format.

· One hard copy of the Aerial Image Acquisition Report including the flight plan/control diagram and one electronic copy of the report in PDF file format.

· One hard copy of the LiDAR Acquisition Report including the flight plan/control diagram and one electronic copy of the report in PDF file format.

· One hard copy of the Triangulation Report and one electronic copy of the report in PDF file format.

· One hard copy of the LiDAR Report and one electronic copy of the report in PDF file format.

· One set of 1”=200’ scale 4-band stacked digital orthoimagery at 1.0-foot pixel resolution for each tile in GeoTIFF format with TIFF world files (without pyramids) along with mosaick lines for the entire project area. 
· One set of 1”=200’ scale 4-band stacked digital orthoimagery at 1.0-foot pixel resolution for each tile in ECW format for the entire project area. 
· Raw LiDAR data (point clouds) in LAS v1.2 format files size not to exceed 2 GB
· LiDAR Classified data in LAS v1.2 format

· One set of Hydro Breaklines in ESRI format
· Provide one set of Hydro Flattened DEM data delivered in ERDAS Imagine .IMG format

· FGDC Complaint Metadata 
· Monthly Written Progress Reports and Monthly Invoicing in PDF file format.
· Update to the Project Website
Deliverable Acceptance

The client has forty five (45) business days to review each deliverable and submit review comments. Woolpert will review each comment and together with the client determine the appropriate action. If it is determined that Woolpert needs to re-submit a deliverable or portion of a deliverable, that deliverable or portion will be completed and resubmitted within thirty (30) business days after the appropriate action has been determined. Any deliverable not submitted by the Client for review within sixty (60) business days will be deemed as accepted, therefore Woolpert will not be obligated to change, correct, or resubmit that deliverable.

Ownership

Consistent with paragraph 32 of the Contract, Woolpert shall have no ownership or property interest in the deliverables.
5. Compensation
Total Base Product Lump Sum Fee
$4,616,252.00 USD
The project will be a lump sum project. Woolpert will invoice the IOT each month according to percentage complete. Woolpert will provide via e-mail a progress report and invoice to the appropriate IOT representative with each month’s activity. Each invoice is to be paid within 45-days after received.

2011 – Center Tier 


12-inch Orthoimagery – +/- 9,383 sq. mi.

USGS LiDAR – +/- 10,179 sq. mi.

Existing and New Hydro-Flattening – +/- 12,133 sq. mi.

6-inch Orthoimagery – +/- 2,750 sq. mi.

Total 2011 12-inch Orthoimagery, LiDAR, Hydro-Flattening
$ 1,523,165.00
Total 2011 6-inch Orthoimagery +/- 2,750 sq. mi (Addendum #1)
$ 250,250.00
Grand Total 2011
$ 1,773,415.00
2012 – East Tier

12-inch Orthoimagery – +/- 11,796 sq. mi. 
USGS LiDAR – +/- 9,120 sq. mi. 
Existing and New Hydro-Flattening – +/- 11,796 sq. mi. 
Total 2012
$1,437,672.00
2013 - West Tier

12-inch Orthoimagery – +/- 13,233 sq. mi.

USGS LiDAR – +/- 11,229 sq. mi. 

Existing and New Hydro-Flattening – +/- 13,233 sq. mi. 
Total 2013
$1,655,415.00
Note: The project area for each tier may change due to potential optional buy-up services. The cost will be adjusted by addendum based upon optional services.

Optional Buy-Up Cost

6-inch Imagery

In Cycle with Tier
Additional $91.00 per sq. mi. *

Out of Cycle with Tier
Additional $101.00 per sq. mi.*

* based upon countywide coverage 

3-inch Imagery

In Cycle with Tier
$400.00 per sq. mi. *

Out of Cycle with Tier
$410.00 per sq. mi.*

* based upon countywide coverage 
LiDAR at 1-meter average post spacing (Countywide)
In Cycle with Tier
Additional $35.00 per sq. mi. *

Out of Cycle with Tier
Additional $45.00 per sq. mi.*

* based upon a countywide coverage

LiDAR at 1-meter average post spacing (20 sq. mile contiguous coverage)

In Cycle with Tier
Additional $1,240.00 per sq. mi. *

Out of Cycle with Tier
Additional $1,250.00 per sq. mi.*

* based upon a minimum of 20 sq. mile contiguous coverage

2-foot Hydro-Conditioned Contours
In Cycle with Tier
$350.00 per sq. mi. *

* based upon countywide coverage 

1-foot Hydro-Conditioned Contours
In Cycle with Tier
$800.00 per sq. mi. *

* based upon countywide coverage and would require 1-meter LiDAR and 6-inch Imagery not included in this cost
Attachment 1 - Metadata information

	Abstract- Short paragraph summarizing the project

	 Program Overview

The Indiana Statewide Imagery and LiDAR project will consist of the following; new Statewide 1” = 200’ scale 4-band orthoimagery at a 1-foot pixel resolution and new statewide LiDAR data at a 1.5-meter average post spacing, except for the following counties: Porter, Steuben, Noble, De Kalb, Allen, Madison, Delaware, Hendricks, Marion, Hancock, Morgan, Johnson, Shelby, Monroe, Vermillion, Parke, Vigo, Clay, Sullivan, Knox, Gibson, and Posey.
The project will be divided into three project areas. Area 1 will be the center tier and performed in 2011. Area 2 will be the eastern tier and performed in 2012. Area 3 will be the western tier and performed in 2013.



	

	

	

	

	

	

	

	

	

	Purpose- Short paragraph summarizing the reason/purpose of the project

	 The State of Indiana has a goal to develop and/or update certain geospatial data sets for use by state government agencies, other levels of government, academia, and the general public, and to provide these data sets for inclusion to the IndianaMap.  The IndianaMap is a resource for geographic information technology users inside Indiana and beyond.  Funds for the statewide orthophotography program will come from state agencies, local governments, and grants.


	

	

	

	

	

	

	Access Constraints - List any known limitations for the viewing the data as described by the client, may include legal description from client

	

	 

	

	

	Use Constraints - List any known limitations for the utilizing the data as described by the client, may include legal description from client

	

	 



	

	

	Primary Client Contact Information

	Organization
	Indiana Office of Information Technology



	Name
	Jim Sparks

	Position
	State of Indiana GIS Officer



	Delivery Address
	100 North Senate Ave.

Room N551

Indianapolis, IN  46204



	City
	Indianapolis

	State
	 Indiana

	Postal Code
	 46204


	Country
	 USA

	Voice-Phone
	 Phone: 317.234.5889



	Fax
	 

	Hours of Service
	 8:00 am to 4:00 pm Monday thru Friday
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· Control Diagram

· Tile Grid

· Imagery Flight Maps

· Block 1

· Block 2

· Block 3

· Block 4

· LiDAR Flight Maps

· Block 1

· Block 2

· Block 3

· Block 4

Control Diagram

2011 Tile Layout
Green = 5,000’ x 5,000’

Yellow = 2,500’ x 2,500’

Imagery Block 1

Imagery Block 2

Imagery Block 3

Imagery Block 4

LiDAR Block 1

LiDAR Block 2

LiDAR Block 3

LiDAR Block 4
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